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T h i s  Teacher" Guide is a m u l t i - f a c e t e d  r e s o u r c e  t h a t  w e  
b e l i e v e  c o n t a i n s  a l l  t h e  a d d i t i o n a l  m a t e r i a l s  you shou ld  need t o  
o f f e r  your  s t u d e n t s  an  e x c e l l e n t  i n t r o d u c t o r y  programming c o u r s e .  

Each of t h e  c h a p t e r s  i n  t h e  t e x t  h a s  been broken down i n t o  a  
s e r i e s  o f  l e s s o n s  i n t e n d e d  t o  b e  covered  i n  apgroxinla te ly  t h r e e  
c l a s s  p e r i o d s .  Of cou'rse,  t h e  pace  a t  which t h e  m a t e r i a l  is 
covered  shou ld  b e  de te rmined  by t h e  age  and a b i l i t y  o f  your  
s t u d e n t s .  T h e r e f o r e ,  t h e  t h r e e  days  p e r  l e s s o n  is meant o n l y  a s  
a g u i d e l i n e ,  Main ta in ing  a  s c h e d u l e  which is t o o  f a s t  w i l l  l e a v e  
s t u d e n t s  confused and accompl ish  l i t t l e .  S i n c e  programming is 
l e a r n e d  s e q u e n t i a l l y ,  it is i m p o r t a n t  t h a t  s t u d e n t s  unders tand  
e a c h  s t e p  i n  t h e  p r o c e s s  b e f o r e  going on t o  t h e  n e x t .  

Each o f  t h e  l e s s o n s  c o n t a i n s  t h e  f o l l o w i n g  f e a t u r e s :  

OBJECTIVES: An o u t l i n e  of  t h e  s i g n i f i c a n t  t o p i c s  which s h o u l d  
b e  emphasized. 

ASSIGNMENTS: A r ead ing  ass ignment  is  g i v e n  f o r  t h e  pages  i n  t h e  
t e x t  which a r e  covered  by t h e  l e s s o n .  The t e x t  
problems a r e  t h e  odd-numbered problems whose 
s o l u t i o n s  c a n  b e  found i n  t h e  back of  t h e  t e x t ;  
t h e s e  problems a r e  most a p p r o p r i a t e  f o r  c l a s s room 
use .  The even-numbered problems a r e  used f o r  
homework ass ignments ,  w i t h  t h e  answers t o  t h e s e  
g i v e n  i n  t h e  answer key a v a i l a b l e  o n l y  t o  t e a c h e r s .  

DISCUSSION TOPICS: T h i s  is a d d i t i o n a l  m a t e r i a l  which may b e  used 
t o  supplement  t h e  t e x t .  Its u s e  shou ld  b e  
de te rmined  by t h e  a b i l i t y  o f  your  c l a s s .  
Of ten  advanced m a t e r i a l  is p r e s e n t e d  f o r  t h o s e  
t e a c h e r s  who want t o  d e l v e  i n t o  a  t o p i c  i n  
g r e a t e r  d e p t h  t h a n  is p r e s e n t e d  i n  t h e  t e x t .  

TRANSPARENCY: Transparency m a s t e r s  a r e  used i n  l e s s o n s  where 
MASTERS a  program o r  d iagram is t h e  main f o c u s  o f  c l a s s room 

d i s c u s s i o n .  The t r a n s p a r e n c y  m a s t e r s  may a l s o  b e  
photocopied  and used a s  hand-outs.  

WORKSHEETS: P r o g r a m i n g  problems which u s u a l l y  do  n o t  r e q u i r e  
t h e  u s e  of t h e  computer a r e  p rov ided .  They a r e  
e s p e c i a l l y  h e l p f u l  i n  c l a s s r o o m s  where t h e  number 
o f  s t u d e n t s  exceeds  t h e  number o f  computers .  



The f o l l o w i n g  f e a t u r e s  a r e  fourld a t  t h e  end of  e a c h  c h a p t e r  
i n  t h e  Guide: 

SUPPLEMENTARY Supplementary problems a r e  p r o v i d e d  f o r  whatever  
PROBLEMS: u s e  you may have f o r  them. They c a n  b e  used f o r  

homework a s s i  nments,  c l a s s room d i s c u s s i o n s  o r  
a d d i t i o n s  t o  t x e c h a p t e r  tests. Answers a r e  g i v e n  
t o  t h e s e  problems.  

TESTS: T e s t s  a r e  p rov ided  t o  d e t e r m i n e  how w e l l  e a c h  s t u d e n t  
has  mastered  t h e  m a t e r i a l  i n  t h e  c h a p t e r .  S i n c e  t h e s e  
t e s t s  a r e  des igned  t o  emphasize programming s k i l l s ,  most 
do  n o t  c o n t a i n  m u l t i p l e - c h o i c e  q u e s t i o n s .  Again, t h e y  
shou ld  b e  used s e l e c t i v e l , y ,  depending on t h e  l e v e l  o f  
t h e  s t u d e n t ;  q u e s t i o n s  c a n  b e  added o r  d e l e t e d  where 
a p p r o p r i a t e .  The g r a d i n g  s c a l e  p rov ided  w i t h  t h e  t e s t  
answers s h o u l d  a l s o  b e  used w i t h  d i s c r e t i o n .  A mid-term 
examina t ion  is g i v e n  a t  t h e  end o f  Chapter  5 and a f i n a l  
examinat ion  is  a t  t h e  end o f  Chapter  9 .  

Why t e a c h  programming? 

There a r e  two i m p o r t a n t  r easons  f o r  t e a c h i n g  programming 
which shou ld  b e  k e p t  i n  mind when p r e p a r i n g  an i n t r o d u c t o r y  
programming c o u r s e .  The f i r s t  and most i m p o r t a n t  r eason  is t o  
d e v e l o p  a  s t u d e n t ' s  probleni s o l v i n g  s k i l l s .  T h i s  i s  done by 
r e q u i r i n g  s t u d e n t s  t o  a n a l y z e  a  problem c a r e f u l l y ,  b reak  it down 
i n t o  s e p a r a t e  p a r t s  and,  o n l y  a f t e r  working o u t  i ts  d e t a i l s ,  
w r i t e  t h e  a p p r o p r i a t e  computer program. S t u d e n t s  shou ld  n o t  b e  
al lowed t o  s i t  down a t  a  computer and s imply  s t a r t  t y p i n g  a s  t h e  
f i r s t  s t e p .  T h i s  d e v e l o p s  s l o p p y  h a b i t s  and d e f e a t s  t h e  pr imary  
purpose  o f  l e a r n i n g  t o  program. Of ten  i t  is a  good i d e a  t o  make 
s t u d e n t s  p r e s e n t  an o u t l i n e  of  how t h e y  w i l l  s o l v e  a  problem 
b e f o r e  l e t t i n g  them a t  t h e  computer .  The v a l u e  t o  o t h e r  academic 
d i s c i p l i n e s  o f  l e a r n i n g  good problem s o l v i n g  s k i l l s  can  b e  
c o n s i d e r a b l e  s i n c e  what t h e y  a r e  r e a l l y  l e a r n i n g  is how t o  t h i n k  
l o g i c a l l y .  Although t h e  t e x t  w a i t s  u n t i l  Chapter  F i v e  f o r  a 
d e t a i l e d  d i s c u s s i o n  o f  problem s o l v i n g ,  it s h o u l d  b e  emphasized 
r i g h t  from t h e  beg inn ing .  

A second reason  f o r  t e a c h i n g  s t u d e n t s  t o  program is t o  
a c q u a i n t  them w i t h  t h e  c a p a b i l i t i e s  and l i m i t a t i o n s  o f  coniputers.  
S i n c e  t h e y  a r e  a  p a r t  of  a s o c i e t y  which is becoming i n c r e a s i n g l y  
compute r i zed ,  l e a r n i n g  t o  program is  p r o b a b l y  t h e  b e s t  way t o  
make them f e e l  c o m f o r t a b l e  w i t h  computers .  Learning o n l y  
i n t r o d u c t o r y  programming is u s u a l l y  enough t o  conv ince  most 
s t u d e n t s  t h a t  it is n o t  t h e  computer t h a t  is impor t .ant ,  b u t  
r a t h e r  t h e  programmer - t h e  human e lement .  

Pe rmiss ion  is g i v e n  by L a w r e n c e v i l l e  P r e s s ,  I n c .  t o  t e a c h e r s  
u s i n g  t h i s  g u i d e  and t h e  p u b l i c a t i o n  A Guide t o  Programming t h e  
Commodore Computers t o  d u p l i c a t e  pages  of  t h i s  t e a c h e r ' s  g u i d e  
o n l y  f o r  u s e  i n  t h e i r  c l a s s rooms .  



e of Con 

ACKNOWLEDGMENTS 

INTRODUCTION 

CHAPTER ONE-Introduction to Programming 

Lesson  1.1......................................................1.1 
Workshee t  1 . 5  
S o l u t i o n s  1 . 6  

L e s s o n  1.2......................................................1.7 
Workshee t  1 . 9  
S o l u t i o n s  1 .10  

Les son  1 .3 . . . . . . . . . . . . .  ......................................... 1-11 
Workshee t  1 .15  
S o l u t i o n s  1 .16  

L e s s o n  1.4......................................................1.17 
Workshee t  1 . 2 1  
S o l u t i o n s  1 .22  

S u p p l e m e n t a r y  Problem..........................................l.23 
S o l u t i o n s  1 .24 

C h a p t e r  Test....................................................l.25 
S o l u t i o n s  1 .27  

CHAPTER TWO--Decisions and Loops 

Les son  2.1......................................................2.1 
Workshee t  2.3 
S o l u t i o n s  2 .4  

L e s s o n  2.2.  .....................................................2. 5 
Workshee t  2.9 
S o l u t i o n s  2 .11  

Les son  2.3......................................................2.13 
Workshee t  2.17 
S o l u t i o n s  2.19 

S u p p l e m e n t a r y  Problems..........................................2.21 
S o l u t i o n s  2.22 

C h a p t e r  Test....................................................2.23 
S o l u t i o n s  2.25 



CHAPTER THREE-Computer Games 

Lesson 3.1..  ...................................,...a...a..e.......3.1 
Worksheet 3.7 
S o l u t i o n s  3 .8  

Lesson 3 .2 . . . . . . . . . . . . . . . . .  ..........................es.e....... 3.9 
Worksheet 3.13 
S o l u t i o n s  3.14 

Lesson 3.3. .............................................m.......3.15 
Worksheet 3.21 
S o l u t i o n s  3.22 

Supplementary Problems .......................................... 3.23 
S o l u t i o n s  3.25 

Chapter  T e s t . .  ................................................... 3.27 
S o l u t i o n s  3.29 

CHAPTER FOLIR-Nested Loops and Subscripted Variables 

Lesson 4.1 ......................................................4.1 
Worksheet 4.5 
S o l u t i o n s  4.6 

Lesson 4.2. ..........................................m..........4.7 
Worksheet 4.11 
S o l u t i o n s  4.12 

Lesson 4.3... ...................................e.....~.........4.13 
Worksheet 4.17 
S o l u t i o n s  4.18 

Supplementary Problems..........................................4.19 
S o l u t i o n s  4.21 

Chapter  T e s t  "...........................4.23 
S o l u t i o n s  4.24 

CHAPTER FIVE-Programming Techniques 

Lesson 5.1........................ .................. ". . . . . . . . . . .5 .1 
Worksheet 5.3 
S o l u t i o n s  5 . 4 

Lesson 5.2.. . . . .  . . . . . . . . . . . . . . . . . . .m. . . . . . . . . . . . . . . . . . . .8 . . . . . . . .5 .5  
Worksheet 5.19 
S o l u t i o n s  5 .20 

Lesson 5.3.........................G,....................*.eee...5.2l 
Worksheet 5.23 
S o l u t i o n s  5.24 



Supp lemen ta ry  Problems. . . . . . . . . . . . . .  ............................ 5.25 
S o l u t i o n s  5.28 

C h a p t e r  T e s t  .....................................e..............5.31 
S o l u t i o n s  5 .33 

C h a p t e r s  1 - 5 Examina t ion . . . . . . . . . . .  ...........................5. 35 
S o l u t i o n s  5 .41 

CHAPTER SIX-Graphics 

Lesson  6 . 1  ......................................................6.1 
Workshee t  6.3 
S o l u t i o n s  6 .4  

Lesson  6 .2  ..,................B...8..............................6.5 
Workshee t  6.7 
S o l u t i o n s  6 . 8  

Lesson  6.3 ........................e..............e..............6.9 
Workshee t  6 .11  
S o l u t i o n s  6 .12 

Supp lemen ta ry  Proble~s..........................................6.13 
S o l u t i o n s  6.14 

C h a p t e r  T e s t  
S o l u t i o n s  

CHAPTER SEVEN-Mathematical Functions 

Lesson 7 .1 .  .....................................................7.1 
Workshee t  7 .3  
S o l u t i o n s  7.4 

Lesson  7.2 ................................................*.....7.5 
Workshee t  7.7 
S o l u t i o n s  7 .8  

Lesson  7.3 ......................................................7.9 
Workshee t  7 .11  
S o l u t i o n s  7 .12 

Lesson  7 .4  .,.........................e...........e.......e.....e7.13 
Workshee t  7.15 
S o l u t i o n s  7.16 

Supp lemen ta ry  P rob lems  ........................................me7.1 7 
S s l u t  i o n s  7.20 

C h a p t e r  T e s t  e . . . . 3 . . e s . . . e . . . . B . . . . . . e . . . a . . . . . e e . . . . e . . . . . . e . . 7 . 2 3  
Sc)l .ut  i o n s  7 .25 



CHAPTER EIGHT-String Functions and Data Types 

Lesson  8.1.m......m.............................................8e1 
Workshee t  8.3 
S o l u t i o n s  8.4 

Lesson  8.2......................................................8.5 
Workshee t  8.7 
S o l u t i o n s  8 .8  

Supp lemen ta ry  Pr0blems..........................................8~9 
S o l u t i o n s  8.10 

C h a p t e r  Test....................................................8.13 
S o l u t i o n s  8.15 

CHAPTER NINE-Files 

Lesson  9.1......................................................9.1 
Workshee t  9.5 
S o l u t i o n s  9 .6  

Lesson  9.2 . . . . .  ................................................. 9.7 
Workshee t  9.9 
S o l u t i o n s  9.10 

Lesson  9.3......................................................9.11 
Workshee t  9.15 
S o l u t i o n s  9.16 

Supp lemen ta ry  Problems..........................................9.17 
S o l u t i o n s  9.18 

C h a p t e r  Test....................................................9.21 
S o l u t i o n s  9.23 

F i n a l  Examina t ion . . . . . . . . . . . . . . . . . . .  ............................ 9.25 
S o l u t i o n s  9 .31 



Lesson 

OBJECTIVES: a) t o  u n d e r s t a n d  what  a ' p rog ram '  i s ,  how i t  is  
w r i t t e n  and how it is a c c e s s e d  

b )  t o  become f a m i l i a r  w i t h  t h e  computer ,  wr i t e  a 
s i m p l e  program, r u n  t h e  program and s t o r e  it on a 
d i s k e t t e  

c)  t o  a p p l y  t h e  o p e r a t i n g  commands NEW, L I S T ,  R U N ,  
SAVE and LOAD 

d )  t o  a p p l y  t h e  BASIC command PRINT 

ASSIGNMENT: Read p a g e s  1.1 t h r o u g h  1 . 3  
T e x t  problem 1 Homework problem 2 

T h e r e  i s  no s u b s t i t u t e  f o r  "hands-on" e x p e r i e n c e .  Some s t u d e n t s  
w i l l  be i n t i m i d a t e d  by t h e  computer  u n t i l  you show them how i t  f e e l s  
a c t u a l l y  t o  work w i t h  one ,  Allow e a c h  s t u d e n t  t o  p e r f o r m  t h e  s t e p s  
r e q u i r e d  t o  t u r n  on and make t h e  computer  o p e r a t i o n a l .  

I n s e r t  a p r o p e r l y  f o r m a t t e d  d i s k e t t e  i n  t h e  d r i v e .  The 
d i s k e t t e  i s  i n s e r t e d  w i t h  t h e  l a b e l  up and toward  t h e  u s e r .  
Appendix C i n  t h e  t e x t  d e s c r i b e s  how t o  i n i t i a l i z e  a new 
d i s k e t t e .  I t  a l s o  d e s c r i b e s  t h e  commands SAVE, V E R I F Y ,  LOAD 
and WEDGE, Mention t h e  i m p o r t a n c e  o f  g r o p e r  d i s k e t t e  c a r e ,  A t  
no  time s h o u l d  a s t u d e n t  t o u c h  t h e  exposed  s u r f a c e  of  t h e  
d i s k e t t e  o r  p l a c e  t h e  d i s k e t t e  n e a r  any magne t i c  f i e l d .  Note 
t h a t  a d i s k e t t e  p l a c e d  on t o p  o f  t h e  m o n i t o r  may b e  damaged 
f o r  t h i s  r e a s o n .  A l so  warn s t u d e n t s  t o  wr i t e  on t h e  d i s k e t t e  
l a b e l  o n l y  w i t h  a s o f t  t i p  marker .  

2 )  Turn on t h e  power t o  b o t h  computer  and m o n i t o r .  

43 Observe  t h a t  t h e  r e d  l i g h t  on t h e  d i s k  d r i v e  comes on and 
t h e n  g o e s  o u t ,  A prompt t h e n  appears on t h e  mon i to r .  

U s e  T r a n s p a r e n c y  P to f a m i l i a r i z e  s t u d e n t s  w i t h  t h e  s t a t e m e n t s  
c o v e r e d  i n  t h e  r e a d i n g  assignrrlent,  Cover t h e  t r a n s p s r e r l c y  w i t h  an  
opaque s h e e t  on t h e  ove rhead  p r o j e c t o r  to r e v e a l  t h e  f i r ~ t  l i n e :  



Bzve t h e  s t u d e n t s  t ype  FROG and press  t h e  RETURN key .  E i n p h a s i z ~  that 
t h e  computer will only  respond t o  i n s t r u c t i o n s  a f t e r  t h e  RETURN k e y  is 
p r e s s e d .  S l i d e  t h e  opaque  s c r e e n  down t o  r e v e a l  

? SY NTRX ERROR 

and d i s c u s s  t h e  compute r ' s  r e sponse .  

Cont inue  i n  t h i s  nanner  t o  s t e p  t h o  r ; t .uclents  th rough  t h e  
t r a n s p a r e n c y .  F i g c ~ r e  1 w i l l  a s s i s t  you i n  y o s r  discuss ioxrs .  
I n v a r i a b l y ,  you w i l l  need t o  show s t u d e n t s  how t o  cor rec t -  a t y p i n g  
mis take  b y  u s i n g  t h e  DEL key,  

A t  t h e  c o n c l u s i o n  of t h e  d i s c u s s i o n  above, p r o v i d e  t h e  s t u d e n t s  
w i t h  W o r k s h e e t  l and l e t  t h e m  proceed 0x1 t h e i z  c;wn. 

NOTE: Rernenk3er t h a t  before attempting to l i s t  a directory of f i l e s  
a n  a d i s k e t t e ,  you m u s t  a lways save whatever progzam you a r e  c u r r e n t l y  
working on f i r s t ,  T h i s  is because  t h e  Con~rnodore D i s k  D i r e c t o r y  i s  
s t o ~ e d  i n  a s e p a r a t e  f i l e  wh ich  must be LOADed (LOAD "$ " ,89  dnd LIST& 
t o  examine  i t s  c o n t e n t s ,  



Transparency 1 
FROG <RET> 

?SYNTAX ERROR 

10 PRINT nHELLO" 
20 PRINT "GOODBYEn 

RUN 
HELLO 
GOODBYE 

LIST 
10 PRINT nWELLOn 
2 6  PRINT "GOODBYE" 

SAVE "TRY IT" ,8 

NEW 

LIST 

10 PRINT "I LIKE COMPUTINGn 
20 PRINT =IT IS EASYn 

RUN 
1 LIKE COMPUTING 
IT IS EASY 

LOAD "TRYITn,8 

RUN 
HELLO 
GQODBY E 



FROG <BET> 

Explanation of Transparency 1 
FLETURN key s i g n a l s  t h e  computer t h a t  
o u r  r e sponse  is  complete.  

- -  -- - -- 

?SYNTAX ERROR The computer does  n o t  r e c o g n i z e  
FROG a s  a command. 

NEW C l e a r s  t h e  e o m p u t e r 8 s  memory. 

10 P R I N T  "WELLQ" 
20 P R P N T  "GOODBYE" 

A, two l i n e  program is typed i n t o  t h e  
c o m p u t e r ' s  memory. 

RUN 
HELLO 
GQODBY E 

The program i n  memory i s  t r a n s l a t e d  
i n t o  i n s t r u c t i o n s  t h e  computer can 
unders tand .  The i n s t r u c t i o n s  are  
c a ~ r i e d  o u t  i n  t h e  o r d e r  of  t h e  l i n e  
n u m b e r s .  

L I S T  
10 PRPNT "HELLON 
20  PRINT "GOODBYE" 

C u r r e n t  c s n t e n t s  of memory a r e  
l i s t e d .  

SAVE "TRYIT" ,8 A copy of  yQur  program i s  s t o r e d  ow 
d i s k e t t e  as a f i l e  named TRYIT. 

NEW h i p e s  nemonry clean.  

C u r r e n t  c n n t e n t s  of memory c o n t a i n  
n 3 t h i n g  ~o list. 

1 0  PRTET A 6  L l K E  COMP5TINGm A new twa l a n e  pf-cgrarc is t y p e d  i r : t ~  
2 8  k-21tiT " I T  IS EASY" t h e  c o m p ~ t e r  ' s  xienlor:? 



P a r t  I 

Worksheet 1 .I 
Type NEW, t h e n  e n t e r  t h e  g i v e n  program. RUN t h e  program and 
see what happens. Then LIST t h e  program t o  see i f  it a p p e a r s  
t h e  same a s  when it was typed i n .  Do n o t  f o r g e t  t o  t y p e  NEW 
b e f o r e  each  program. 

1 0  PRINT "MOON" 

1 0  PRINT "BLUE" 

1 0  PRINT "FIRST" 
3 0  PRINT "SECOND" 
20 PRINT ATHIRD" 

1 0  PRINT "TEN" 
20  PRINT "TWENTYn 
10 PRINT "THIRTY" 

1 0  PRINT "TEN" 
1 0  1 0  PRINT "TEN" 

1 0  PRINT "A" 
2 0  PRINT "Bn 
1 0  

1 0  "PRINT WHAT I S  WRONG?" 

1 0  PRINT "SOMETHING I S  WRONG" I 

1 0  PRINT SPIFFY" 

1 0  PRINT "1+2" 
20  PRINT 1 + 2  



P a r t  I 
Worksheet 1 .I So 

Emphasize b e f o r e  s t u d e n t s  beg in  t h a t  e a c h  e x e r c i s e  is t o  b e  
t.yped e x a c t l y  a s  shown, even i f  i t  c o n t a i n s  an e r r o r .  

MOON is p r i n t e d ,  

BLUE is p r i n t e d .  

The computer e x e c u t e s  t h e  comrnands i n  l i n e  number sequence .  

Reusing a l i n e  number e r a s e s  t h e  l i n e  p r e v i o u s l y  g i v e n  t h a t  
l i n e  number. 

A s p a c e  i n s e r t e d  i n  t h e  P i n e  number is i r r e l e v a n t .  The 
computer a r r a n g e s  c h a r a c t e r s  accosding t o  an  unchangeable 
conven t ion .  So, t h e  second l i n e  number is  1810. T h i s  can  b e  
shown by l i s t i n g  t h e  program w i t h  t h e  command LIST. 

Reusing a l i n e  number but no command e r a s e s  t h e  o r i g i n a l  
l i n e .  

S i n c e  PRINT is enc losed  by t h e  q u o t a t i d n  masks t h e  l i n e  has  
no p r o p e r  command, 

The  exc lamat ion  p o i n t  c a n n ~ t  be unders tood by t h e  computer ,  
S i n c e  i t  l i e s  o u t s i d e  t h e  q u o t a t i o n  marks,  t h e  computer 
a t t e m p t s  t o  i n t e r p r e t  it as a co.mand. No s u c h  c o m a n d  e x i s t s  
a n  t h e  computer.  

A q u o t a t i o n  mark is missir ig,  (The computer r e c o g n i z e s  t h e  
imbedded q I I F h s  having same s p e c i a l  meaning. The v a l u e  i n  
the v a r i a b l e  ' S P r  is p r l n t e d ,  B u t  d o n i t  b r i n g  u p  these ideas 
now,) Son1,e students may be s u r p r i s e d  t h a t  i n c l u s i o n  o r  
omiss ion  of a  s i r ? g l e  c h a r a c t e r  car, cause an e r r o r .  You might 
t e l l  your s t u d e n t s  t h a t  in 1 9 6 2  a s i n g l e  hyphen was nt iss ing  
from a computer proggam c o n t r o l l i n g  t h e  f l i g h t  of t h e  Mariner  
1 s p a c e c r a f t .  As a s e s u l t  t h e  m u l t i - ~ x ! l i o n  d o l l a r  c r a f t  d i d  
n o t  f o l l o w  t q e  c o r r e c t  t r a j e c t o r y  and had t o  be  d e s t r o y e d .  

Mathematical  c a l c u l a t i o n s  n o t  e n c l o s e d  w i t h i n  q u o t a t i o n  marks 
are c a r r i e d  o u t  when t h e  proqrarn is RUN, and it. i s  t h e  r e s u l t  
of t h e  c a l c u l a t i o n  t h a t  i s  p r i n t e d ,  



Lesson 1.2 

OBJECTIVES: a )  t o  r e c o g n i z e  how a  computer  s t o r e s  i n f o r m a t i o n  

b )  t o  d i s t i n g u i s h  be tween  a  v a r i a b l e  and t h e  v a l u e  
a s s i g n e d  t o  t h a t  v a r i a b l e  

6 )  t o  p e r f o r m  s i m p l e  m a t h e m a t i c a l  c a l c u l a t i o n s  on t h e  
computer  

ASSIGNMENT: Read p a g e s  1 . 3  t h r o u g h  1 .6  Review p r o b l e m s  1 and 2 
T e x t  p rob lem 3  No Homework 

The c o n c e p t  o f  v a r i a b l e s ,  d e a l t  w i t h  i n  t h i s  l e s s o n ,  may b e  t h e  
most  i m p o r t a n t  l e s s o n  i n  t h e  t e x t ,  To i n t r o d u c e  t h i s  i d e a ,  m u l t i p l y  
two numbers w i t h o u t  a s s i g n i n g  t h e  r e s u l t  t o  a v a r i a b l e .  

1 0  PRINT 2717 * 5 9 9  
RUN 
1627483 

Run t h e  program and e x p l a i n  t h a t  t h e  r e s u l t  o f  l i n e  1 0  is n o t  
a v a i l a b l e  f o r  u s e  l a t e r  on i n  a n  expanded program s i n c e  t h e  r e s u l t  h a s  
n o t  b e e n  a s s i g n e d  t o  a v a r i a b l e ,  

We w i l l  v i s u a l i z e  t h e  l o c a t i o n s  where  i n f o r m a t i o n  may b e  s t o r e d  i n  
t h e  c o m p u t e r ' s  memory a s  boxes .  Each box w i l l  have  a  u n i q u e  l a b e l ,  
c a l l e d  a  v a r i a b l e  name. Fo r  example ,  t h e  v a l u e  

1 0  X = 2717*594 
20 PRINT X 
R U N  
1627483 

t h e  box i s  c a l l e d  v a r i a b l e  X 

62748 t h e  v a l u e  a s s i g n e d  t c  t h e  box 

W e  s a y  t h a t  t h e  v a l u e  1627483 h a s  been  a s s i g n e d  t o  t h e  v a r i a b l e  X. 
Emphasize  t h e  d i f f e r e n c e  be tween  t h e  name s f  t h e  box and t h e  v a l u e  
a s s i g n e d  t o  t h e  box.  Remind s t u d e n t s  t h a t  t h e  a c t i o n  of a s s i g n i n g  t h e  
v a l u e  t o  t h e  box d o e s  n o t  a c t u a l l y  t a k e  p l a c e  u n t i l  l i n e  10 is  
e x e c u t e d  d u r i n g  a RUN o f  t h e  program.  

The v a l u e  o f  X w i l l  b e  r e t a i n e d  i n  memory u n t i l  e i t h e r  it i s  
a s s i g n e d  a  d i f f e r e n t  v a l u e  o r  a  new program is r u n  . T h i s  i s  
i l l u s t r a t e d  by a d d i n g  t h e  f o l l o w i n g  l i n e s  t o  t h e  p rog ram above:  

3 0  X = 55*384 
4 0  PRINT X 
R U N  
3.627483 
2112C 



Begin a n o t h e r  example t o  i l l u s t r a t e  s t r i n g  v a r i a b l e s :  

NEW 
10 X$ = "xn 
20 PRINT X$ 
RUN 
X 

The s t r i n g  v a l u e  " X n  is a s s i g n e d  t o  t h e  v a r i a b l e  box X$. Make s u r e  
s t u d e n t s  unders tand  t h a t  X is  n o t  used a s  a  v a r i a b l e  name. T y p i c a l l y ,  
more t h a n  one  c h a r a c t e r  i s ' s t o r e d  i n  a  s t r i n g  v a r i a b l e .  The maximum 
l e n g t h  of  a  s t r i n g  v a r i a b l e  i s  255 c h a r a c t e r s .  

Cont inue  t h e  examples a s  f o l l o w s :  

30 X$ = "ABCn 
40 PRINT X$ 
50 PRINT A$ 
60 PRINT X 
RUN 
X 

ABC 

S t u d e n t s  may b e  confused  by u s e  o f  t h e  v a r i a b l e  names X$ i n  l i n e  40 
and X i n  l i n e  60.  I t  s h o u l d  b e  e x p l a i n e d  t h a t  X and X$ a r e  independent  
v a r i a b l e  names. 

L ine  60 demons t ra tes  t h a t ,  even though a s s i g n e d  a  non-zero v a l u e  
i n  t h e  p r i o r  d e m o n s t r a t i o n ,  t h e  v a r i a b l e  X now c o n t a i n s  t h e  v a l u e  0. 
Numeric v a r i a b l e s  a r e  se t  t o  z e r o  a t  t h e  beg inn ing  of a  program RUN 
and remain z e r o  u n l e s s  o t h e r w i s e  a s s i g n e d .  S i m i l a r l y ,  l i n e  50 shows 
t h a t  s t r i n g  v a r i a b l e s  a r e  se t  t o  n u l l  a t  t h e  beg inn ing  of  a  R U N .  When 
p r i n t e d ,  a  n u l l  does  n o t  appear .  

Although v a r i a b l e  names may b e  o f  any l e n g t h ,  t h e  t e x t  a d o p t s  t h e  
conven t ion  of  u s i n g  o n l y  a  s i n g l e  l e t t e r  o r  a  s i n g l e  l e t t e r  fo l lowed  
by a  s i n g l e  d i g i t  a s  a  v a r i a b l e  name. There  a r e  two r e a s o n s  f o r  t h i s  
conven t ion .  F i r s t ,  o n l y  t h e  f i r s t  two c h a r a c t e r s  a r e  used by t h e  
computer t o  d i s t i n g u i s h  between v a r i a b l e  names. B I G  and B I D  r e p r e s e n t  
t h e  same v a r i a b l e  name t o  t h e  computer .  Second, l o n g e r  v a r i a b l e  names 
may a c c i d e n t a l l y  c o n t a i n  a  r e s e r v e d  word. A r e s e r v e d  word is one  used 
a s  a  BASIC command. For example, LONE i s  n o t  a  l e g i t i m a t e  v a r i a b l e  
name because  it c o n t a i n s  t h e  r e s e r v e d  word ON. There  a r e  abou t  100 
r e s e r v e d  words,  some o f  t h e  more common of  which a r e  I F ,  O R ,  STEP and 
TO. And t h e y  c o n f u s e  t h e  computer i f  t h e y  a r e  used a s  p a r t  of  a  
v a r i a b l e  name. 



Worksheet 1.2 
r t  I F o r  e a c h  p rog ram be low,  c o n v e r t  e v e r y  BASIC s t a t e m e n t  t o  a n  

E n g l i s h  s e n t e n c e  which e x p l a i n s  what  t h e  computer  a c t u a l l y  
d o e s  as t h a t  s t a t e m e n t  is e x e c u t e d .  Use t h e  terms " v a l u e "  and 
" a s s i g n e d  t o "  whenever p o s s i b l e .  The s o l u t i o n  t o  t h e  f i r s t  
p r o b l e m  is  g i v e n  as  an example:  

a)  1 0 X = 5  
20  X = 1 0  
30 PRINT X 

S o l u t i o n :  
1 6  The v a l u e  5 is a s s i g n e d  t o  

t h e  v a r i a b l e  X .  
26 The v a l u e  1 0  is a s s i g n e d  t o  

t h e  v a r i a b l e  X and t h e  v a l u e  5 
is l o s t .  

30 The v a l u e  w i t h i n  v a r i a b l e  X ,  
1 0 ,  i s  p r i n t e d ,  

b) 1 0 X = 5  
2 0  U=6 
30 PRINT X*Y 

63) 1 0  X = 5 
2 6  Y = 6 
3 0 Z = % * Y  
$0  PRINT Z 

d )  10 X = 1.7 
2 6 Y = X  
3 0  PRINT Y 

ef 1 0  Y = 6 
2 0 Z = 8  
3 0 Z = Y * X " Z  
4 0  PRINT % 

Par t  B k  F i n d  any unnecessaKy or  incasrect statements  wieh fn  t h e  
following programs and e i t h e r  e l i m i n a t e  o r  c~!: r e s t  kiaem: 

a) 3 0 X - 5  
3 o Y = 6  
30  PRINT 5 * 6 

l e x = = 5  
2 0  y - 6 
3 0 Z = = 8  
4O PRINT "X+YsZn 

~ t j  l o  as =-- "2" 
26  B = i7 
38  PRINT k 
4 0  PRI XT B$ 



T h e  workshee t  probi.ems may seem t r i v i a l  t o  some s t u d e n t s ,  b u t  
p o i n t  o u t  that the p h r a s e o l o g y  i s  s i g n i f i c a n t  and promise 
t h a t  a f i r m  g ra sp  of t h e  concept of  a v a r i a b l e  w i l l  avoid  
cumerous problems l a t e r .  Each problem s h o u l d  be  d i s c u s s e d  
w i t h  a Keen ear to v e r b a l  r i ~ t a t ~ s n ,  Ysu may p r e f e r  t o  do the 
e n t i r e  worksheet  o r a l l y ,  I t  is h i g h l y  recommended t h a t  you 
a l s o  draw t h e  v a r i a b l e  boxes  c n  the cha lkboard  and show how 
&he values w i t h i n  (:haage durir:y t h e  e x e c u t i o n  cf the program, 

"d: The v a l u e  ""Js a s s i g n e d  k o  t h e  v a r i a b l e  X .  
20 :  The v a l u e  6 1s c i s s i g n e d  t o  %he  variable Y,  
3 0 :  The vaice i~ i;ox X ns multjylied by t h e  va lce  i n  box Y 

and t h e  r esu : t ,  3 0 ,  aa p r i n t e d ,  

18: 'rhe va lue  5 as ascigneid t c i  the v a r i a b l e  a(. 

2 0 :  The v a l u e  6 4s aFsigne3 t o  t h e  v a r i a b l e  Y, 
30 :  Tk~e v a l u e  i n  hox X is  ~ ~ ~ u l t i p l ~ e d  by t h e  v a l d e  i n  box Y 

and s h e  result- ,  3 9 ,  is a s s i g n e d  t o  t h e  v a r i a b l e  Z, 
4 0 :  Th" v a l u e  wichan  k ~ o x  Z is p r i n t e d ,  

Contrast t h e  t e c h ~ i q u e s  of e x e r c i s e s  b and c .  The t e c h n i q u e  
of c is wasteful unless the v a l u e  i n  v a r i a b l e  Z is needed 
l a t e r  i n  t h e  p~oghrilm, Encouracje s t u d e n t s  to minimize t h e  
ngrnkser of v a r i a b l e s  i n t r o d u c e d  i n  a program. 

PO: The  v a l u e  17 i s  a s s i g n e d  to t h e  v a r i a b l e  X. 
2 0 :  T h e  v a l u e  i n  box X ,  17, is now a s s i g n e d  t o  v a ~ i a b l e  Y. 
3 6 :  T h e  v a l u e  w i t h i n  box Y, 1 7 ,  i s  p r i n t e d ,  

10: %'Pie v a l u e  6 is a s s i g n e d  t o  t h e  v a r i a b l e  Y. 
2 0 :  The v a i u e  8 1s assigned to the v a a i a b l e  2. 
3 0 :  The v a l u e s  i n  boxes X,Y and Z a s s  m u l t i p l i e d  t o g e t h e r  

and t h e  r e s u l t , Q ,  i s  a s s i g n e d  t o  box Z,  The  r e s u l t  i s  0 
hecause t h e  v a l u e  i n  bux X remains 0. A l l  numer ic  
v a r i a b l e s  a r e  s e t  t o  O a t  t h e  beginning of  program 
e-aecutiot; a n d  areniziin f3 i l n l e s s  assigxled anothen value. 

40 :  The walue w a t h i n  box Z ,  8 ,  i s  = p r i n t e d ,  

S i n c e  5 and 6 a l e  typed i n t c  11nc 3 0 ,  t h e r e  is no teed to 
save these  v a l u e s  w i t h i n  va reab le  bcxes.  

1--, kht; gs..lotation niarks a r e  n o t  a p p a r e ~ t l j ,  i n t e n d e d  i n  l i n e  40 ,  



Lesson 1.3 
OBJECTIVES:  a )  t o  r e c o g n i z e  t h r e e  t e c h n i q u e s  used t o  a s s ign  va lues  

t o  variables: :  INPUT, WEAB/DATA and ass ignnlent  stat.ements 

b)  t o  l e a r n  t o  judge which a s s i g n m e n t  s ta tement  i s  
most s u i t a b l e  t o  a g i v e n  programming problem 

c )  t o  apply t h e  B A S I C  commands READ, GQTO and INPUT 

WSSIGKMENT: Read p a g e s  1 . 7  t h r o u g h  1.10 D o  r e v i e w  problems 3 and 4 
Text problems 5 and  7 Homewokk p ~ o b l e m s  4 and 6 

T h r e e  ways a re  g i v e n  i n  Chapter Gne t o  change  t h e  value w i t h i n  a 
variable box. The f o l l o w i n g  t a b l e  p ~ o v i d e s  a summary: 

The t h r e e  methods may be c o n t r a s t e d  u s i n g  %he  following p r o g r a c :  

l o  ss = " IS " 
20 INPUT N$ 
30 READ A$ 
40 PRINT N$; S$;A$ 
50  GOT0 1 0  
4 0  DATA ( l i s t  of a d j e c t i v e s ,  see below) 

Allow s z u 2 e n t s  to s u g g e s t  a l i s t  o f  adjectives ts  b e  p l a c e d  i n  Llne 
6 0 ,  b z t  da  n o t  r e v e a l  t h e  s t r u c t u r e  o f  t h e  p r o g r a m ,  When t h e  d a t a  
l i s t  is  comple t e ,  have  t h c  s t u d e n t s  v o l u n t e e r  t o  e n t e r  thea: naxes  3: 

t h e  t e r r n i n a i .  A f t e r  t h e  e r r o r  message (OUT OF D A T A )  I; e?sodn te ; ed ,  
LIST and d i s z u s s  t h e  Frcgrax. B e  sure t a  p i n t  o u t  t h a t  ~t a s  n3:e 
e f f i c i e n t  to i n c o r p o r a t e  l i n e  10 d i r e c t l - 1  i n  i i n e  4 0 .  

Soirie r e x a r k s  c o n c e r n i n g  t h e  IEJPU? sttateme::t: Cor , t r a s t  :NP[jfr X $  
with t h e  s t a t e m e n t  INPUT "KHAT I S  YOUR FAVCRITE C3LG3';XS. In b o t h  
I a s e s ,  _ a q u e s t i o n  mark and a blank s p a c e  are a u t o c a t i c a l i y  p r i c ~ e d .  

LE a progran is  t o  b e  s t o p p e d  w h i l e  it i s  w a i t i n g  f ( 2 =  JSPCT ts . . o c c u r ,  t h e  user  n u s t  p r e s s  t h e  RESTCIkE ney  x n l l c  depress in:^ ST;? 
k e y .  This o p e r a t i o n  halts t h e  r u n  of the pro? ,? - -  ,.L..I, , z i e a r s  t h ~  scr.^re;; 
and cause; t h e  computer ",o pri.n', RM;::', If t:he c l j ; n ~ u t e r  ;; 
wait .ing f o r  i r , 2 u t ,  tb,er, jest STDP ~ ; l l  s;:-ce;:.j progr,=~;:~ e;:e-_~;t-cnE 

., - . < ~ t,.;:.;dei-rts ssmeti!~.er; ):ave c l i f f  i c l l t y  ~ r : < ; ~ ~ , g ~ ~ ~ ~ ~ l : ?  wpl , - ; r ;  ; ; ; , r f ; ; i I ~ l y L c ; + r , ~ :  
+-L A ~ L  - . , . T  ,,.. 7 :.iGes ,-,,. at-6,) ~!;r,~",.:gr.fi;]. f3: ~ s : i , ~ ~ i , i - ~ q  a , : ; i . je r l  ~ r , - : f : l ~ . > ~ - z  c- : , .T2p  v 3 x r , , . - -  

, . &, " - . k e L. . - .. .;~ ! 1, ... 1 1.-- ,-: 
w;:*cfl T.2.'; hi?j_S a c  pr.?scr:r;te-J c:s, "l.:.i r,,c:<t rjac;e, Sr:,c;w gazj-; -,-...-...,-. '. 

.. ~ 
'~ - .. ,... ..! ..? .; !',:i .~ ,- 

: y ; > j . u t i o r ~  a:;:, a s k  the s t ~ j ~ c  . . , J h  ts kc: e ~ ' ; j . ; s ~ ; . :  $h-,r j _ t  :.LC~ !-hi. L-,,,-c. .... .,?. &.,.... ,>t 
so;~~,-.f.,-- " l b  c 



PROBLEM 1: Write a p r o g r a m  wh ich  w i l l  c a l c u l a t e  t h e  a r e a  of a 
c i r c l e  f r o m  t h e  r e l a t i o n  AREA=PI * R 2 whe re  P I  is t h e  
nu&er  3 .1416 

PROPOSED SOLUTION: 10 INPUT "RADIUS " ; R  
20 INPUT "VALUE OF PI ";$ 
3 0  PRINT "AREA I S  ";P*R*W 

DISCUSSION: S t u d e n t s  s h o u l d  r e a l i z e  t h a t  t h e  v a l u e  P I  i s  a c o n s t a n t  
(3,14169 and  n e e d  n o t  be  typed i n  e a c h  t i m e  t h e  p r o g r a m  
is r u n  s o  l i n e  20 s h o u l d  be changed  t o  a n  a s s i g n m e n t  
s t a t e m e n t .  

PROBLEM 2: W ~ i t e  a progcarn wh ich  w i l l  p r i n t  o u t  a l i s t  o f  y o u r  
f r i e n d s v  te lephone nuiinbesrs. 

PROPOSED SOLUTION: 10 A$="  JACK 11.1-2222" 
2 0  B$="TACK 333-4444"  
30 C$znMACK 555-6666" 
4 0  PRINT A$ 
50 PRINT B$ 
60 PRINT C $  

DISCIJSSIBN: Assign. ing a d i f f e r e n t  v a r i & P e  f o e  e v e r y  d a t a  i t e m  is  
u n n e c e s s a r y ,  W REm/DAT& is more a p p r o p r i a t e :  
Igl R E r n  A$ 
20 PRIHT A$ 
3 6  GOTO 1 0  
48 DATA "JACK 111--2222","TACR 

333 -4444 " ,  "MACK 5 5 5 - 6 6 6 6 "  

PROBLk"l4 3:  A s t u d e n t  is  workincj  i n  a l a b  and needs  a program to 
c c ~ v e i t  texiiperature L e a d l n y s  from C e l s i u s  $0 Fasenhej t, 
rr -,!e 1 relatiunship is g i v e n  Ly:  
F - 9*C/5+32 
The  first readzrig to 'se c~nverted is 20  de5rees C e l s i u s ,  

;;,~;(*:QSSIQN- T h e  experin?ent-ex woul.,d be  q r e a t l y  :.r;ccnvenS.encei~ if each 
cc::ve:rsic~n r e i ; ~  red  r e t ~ p i . n g  RIJN ,:4, TNPET s t a t . e ~ i e n t  
!:z?ci;.d reso lve  t h e  r:;rsbkec: a.loncr w i t &  GOTO aQh l i n e  46, 



I t  is  w i s e  t o  p l a c e  DATA s t a t e m e n t s  a t  t h e  end of t h e  program 
because  t h e  computer c o n s t r u c t s  one d a t a  l i s t  from a l l  a v a i l a b l e  DATA 
s t a t e m e n t s .  To i l l u s t r a t e ,  c o n s i d e r  t h e  f o l l o w i n g  program: 

10  DATA 70,20 
20 READ X 
30 DATA 10,90,30 
40 PRINT X/10 
50 READ Y , Z  
60 PRINT Y * Z 
70 DATA 40 
80 GOT0 20 

The program may b e  s i m p l i f i e d  t o  : 

10 READ X 
20 PRINT X/10 
30 READ Y , Z  
40 PRINT Y * Z 
50 GOT0 10 
60 DATA 70,20,10,90,30,40 

S t u d e n t s  shou ld  be  c a u t i o n e d  t o  make u s e  of  GOT0 s t a t e m e n t s  o n l y  
when a b s o l u t e l y  n e c e s s a r y .  I n  l o n g e r  programs t h e y  t e n d  t o  d e s t r o y  t h e  
l o g i c a l  f low of  a  program and make it much h a r d e r  t o  d i s c o v e r  e r r o r s .  
I t  is a l s o  c o n s i d e r e d  b e t t e r  programming s t y l e  t o  have GOT0 s t a t e m e n t s  
d i r e c t  a  program back t o  p r e v i o u s  program l i n e s  r a t h e r  t h a n  s k i p  l i n e s  
and jump ahead.  For example: 50 GOT0 10 may b e  a c c e p t a b l e  b u t  n o t  10  
GOT0 50. 





Worksheet 1.3 
Part I Find the errors, if any, in each of the following programs: 

a) 10 READ R d) 10 DATA 31916112115 
20 PRINT R * .06 20 PRINT S * .06 
30 DATA 17,29,3,6,9 30 READ S 

40 GOT0 10 

b) 10 READA e) 10 READXS 
20 READ B$ 20 INPUT X$ 
30 PRINT B$;"IS AGE ";A 30 PRINT X$;" IS A GREEK 
40 GOTO 20 LETTERn 
50 DATA 171JOHN1121JIM1161JOAN 40 GOTO 10 

5 0 DATA ALPHA, BETA I GAMMA 

C )  10 READXIYIZ f) 10 X = 1 
20 PRINT (X + Y + Z) / 3 20 Y = 6  
30 GOTO 10 30 READ X,Y 
40 DATA 79,67,92,53,99,70,87 40 PRINT X * Y 

Part I1 Determine the exact output. Be sure to indicate any blank 
spaces that may occur in the output. 

a) 10 READ X c )  10 READ ASIBSIC$I 
20 PRINT X * X 20 PRINT A$ 
30 GOTQ 10 30 PRINT B$ 
40 DATA 1,2,3,4 40 PRINT C$ 

50 DATA 1 AMrwSNEEZEIPLEASEwII 
KNEES 

b) 10 READ XIYIZ d) 10 READB$,G$ 
20 PRINT X + Y + Z 20 PRINT B$;" LOVES ";G$ 
30 GOTO 10 30 READ XIYIZ 
40 DATA 612113141911,213 40 PRINTX;" + ';Y;" = ';Z 

50 DATA DQDDIDENISEIMELISSA,2 I 
315 



Worksheet I .3 Solutions 
P a r t  I 

a )  A GOT0 s t a t e m e n t  is needed i n  o r d e r  t o  e v a l u a t e  t h e  remainder  
of  t h e  d a t a  l i s t .  

b)  L i n e  40 shou ld  be  GOT0 10.  

c )  There  a r e  no Y and Z v a l u e s  i n  t h e  d a t a  l i s t  t o  complement 
87. 

d )  L i n e  30 m u s t  p r e c e d e  l i n e  :20. There  is n o t h i n g  t e c h n i c a l l y  
wrong w i t h  l i n e  40, b u t  it is  n o t  a  good p r a c t i c e  t o  send a  
program t o  a  d a t a  s t a t e m e n t .  I n  any c a s e ,  t h e  d a t a  s t a t e m e n t  
u s u a l l y  is typed a t  t h e  end of  t h e  program. 

e) A v a l u e  is a c q u i r e d  f o r  X$ i n  two d i f f e r e n t  ways. One o f  
them is unnecessary  o r  redundant .  

f )  Values  have a l r e a d y  been a s s i g n e d  t o  X and Y when l i n e  30 is  
encoun te red .  Line  30 s h o u l d  b e  d e l e t e d .  

P a r t  I1 

?OUT OF DATA ERROR I N  10  

?OUT OF DATA I N  10 

c)  1 A M  
SNEEZE I PLEASE 

(The computer i n t e r p r e t s  a  d a t a  e l ement  between t h e  two 
commas. ) 

d )  DODD LOVES DENISE 

?SYNTAX ERROR I N  50 

(When X is read  a t  l i n e  3 0 ,  t h e  n e x t  i t e m  i n  t h e  d a t a  l i s t  is 
MELISSA, b u t  a  s t r i n g  c a n n o t  be  a s s i g n e d  t o  a  numeric 
v a r i a b l e  box. ) 



Lesson 1.4 

OBJECTIVES: a )  t o  c o n t r a s t  two t e c h n i q u e s  f o r  t h e  u s e  o f  t h e  PRINT 
s t a t e m e n t :  w i t h i n  a  program and immediate mode 

b )  t o  unders tand  t h e  d i f f e r e n c e  between u s i n g  a  
semi-colon and a  comma i n  c o n j u n c t i o n  w i t h  t h e  PRINT 
s t a t e m e n t  

c)  t o  unders tand  t h e  u s e  o f  t h e  REM s t a t e m e n t  

ASSIGNMENT: Read pages  1 , l O  t h r o u g h  1 , 1 5  Do review problems 5  and 6 
Text  problems 9,11,13,15 Homework 8,10,12,14 

The s i g n i f i c a n t  p a r t  o f  t h i s  l e s s o n  is t h e  u s e  of  p u n c t u a t i o n  t o  
c o n t r o l  t h e  fo rmat  o f  o u t p u t .  For  c l a s s  d i s c u s s i o n  u s e  Transparency 
Master 2 .  Demonstrate  t h e  two s t a t e m e n t s :  

10  PRINT "A";"Bn 
20 PRINT "A" ,"BW 

Copy t h e  r e s u l t s  of  p r i n t i n g  t h e s e  l i n e s  on t h e  p r o j e c t e d  g r i d  u s i n g  
e a c h  box on t h e  g r i d  t o  r e p r e s e n t  t h e  l o c a t i o n  of  a  s i n g l e  c h a r a c t e r .  
Note t h a t  t h e  r e s u l t  o f  

30 PRINT "A"; 
40 PRINT "B" 

i s  i d e n t i c a l  t o  t h e  r e s u l t  from l i n e  10 above because  o f  a  semicolon 
a t  t h e  end of  l i n e  30.  The semicolon i n s t r u c t s  t h e  computer n o t  t o  
perform a  l i n e f e e d  b u t  t o  c o n t i n u e  p r i n t i n g  on t h e  same l i n e .  

E l a b o r a t e  on t h e  u s e  o f  commas by p r i n t i n g  t h e  f o l l o w i n g  l i n e :  

50 PRINT " A n ,  "Bn , "Cn  

I l l u s t r a t e  t h e  s i z e  o f  t h e  v a r i o u s  comma "zones"  by drawing b r a c k e t s  
above t h e  g r i d .  I t  i s  assumed h e r e  t h a t  you a r e  working i n  40-column 
fo rmat .  

Commas a r e  most f r e q u e n t l y  used i n  o r d e r  t o  c r e a t e  t a b l e s .  I n  
40-column fo rmat  a  t a b l e  c r e a t e d  by u s i n g  commas may have a t  most 4  
columns of  i n f o r m a t i o n .  

PRINT TAB may b e  i n t r o d u c e d  a s  b e i n g  s i m i l a r  t o  t h e  t a b  f e a t u r e  on 
a  t y p e w r i t e r .  Pushing t h e  t a b  key never  moves t h e  c a r r i a g e  t o  t h e  
l e f t .  S i m i l a r l y ,  t h e  computer c a n  o n l y  t a b  from l e f t  t o  r i g h t .  



E s t a b l i s h  a conve r i t i on  f o r  s t u d e n t s  t o  use i n  r e p r e s e n t i n q  spaces 
when n o t  working on  a g r i d .  The  l e t t e r  h w l t h  a s i a s k  ( b )  is o f t e n  
used t o  c e p r e s e n t  a b l a n k  s p a c e ,  

10 PRINT "I HAVE~";X;"~CAT,S." 

C a u t i o n  s t u d e n t s  t h a t  when a p r o b l e m  r e q u e s t s  e x a c t  ~ u t g u t ,  t h e y  
must i n c l u d e  s p a c e  symbols  where  ambiguity may r e s u l t .  

Some of  y o u r  s t u d e n t s  may n o t i c e  t h a t  t h e  s e m i c o l o n  is u n n e c e s s a r y  
a t  some p l a c e s  w i t h i n  a  prclgram, F o r  example ,  c o n s i d e r  t h e  o u t p u t  
p roduced  by l i n e s  30  and 40  i n  t h e  f o l l o w i n g  program: 

The o u t p u t s  a r e  i d e n t j - c a l ,  But  t h e  s t a t e m e n t  cf l i n e  4 0  is more 
o b v i o u s ,  O f  c o u r s e ,  t h e r e  i s  a  more p r o f o u n d  d i f f e r e n c e  be tween  t h e  
s t :a tements :  

PRINT X ; Y 
PRINT X U  

The computer  c o n s i d e r s  X Y  t o  be t h e  v a r i a b l e  name f o r  a s i n g l e  
v a r i a b l e .  

I n  Lesson  1 . 2  i t  was shown t h a t  numer i c  v a r i a b l e s  a r e  s e t  t o  z e r o  
and s t r i n g  v a r i a b l e s  a r e  s e t  t o  nu1.l a t  t h e  b e g i n n i n g  o f  program 
e x e c u t i o n .  Any p r i o r  c o n t e n t s  o f  t h e  v a r i a b l e s  b o x e s  a r e  l o s t .  The 
most r e c e n t  v a l u e  i s ,  on  t h e  o t h e r  hand ,  r e t a i n e d  f o l l o w i n g  t h e  end of 
program e x e c u t i o n .  Immediate  mode c a n  b e  used  t o  r e v e a l  t h e  f i n a l  
v a l u e  o f  a  v a r i a b l e .  F q r  example:  

1 0  X $  = ASSSSS...BANG!" 
2 0 N = 5  
R U N  

PRINT X$;N 
SSSSS...BANG! 5 

Note t h a t  t h e  R U N  p r i n t e d  n o t h i n g  s i n c e  t h e  program c o n t a i n e d  no  PRINT 
s t a t e m e n t ,  b u t  t h e  v a l u e s  o f  t h e  v a x i a b l e s  were p r i n t e d  when immedia te  
mode was used .  



Transparency 1.2 





Worksheet 1.4 
P a r t  I P r e d i c t  t h e  o u t p u t  o f  t h e  f o l l o w i n g  i m m e d i a t e  mode command 

s e q u e n c e s :  

PRINT Y X=2 

PRINT Y 

P a r t  I1 On t h e  g r i d  r e c o r d  t h e  EXACT o u t p u t  o f  t h e  f o l l o w i n g  p r o g r a m :  

1 O X = l  
2 0 Y = 2  
3 0 Z = 3  
40 PRINT X ; Y ; Z  
50  PRINT X , Y ;  Z 
60  PRINT ,"TOADn 
70  PRINT ",", 
80  PRINT " 1 "  
1 1 0  X$ = "ABCDEFGHI JKLMNOPQ" 
1 2 0  Y$ = "RST" 
1 3 0  PRINT X$;Y$ 
2 1 0  PRINT TAB( 5 ) ; " * "  
2 2 0  PRINT TAB( 1 ) ; " 3 0 n ;  TAB( 1 7  

) ; " 3 3 "  
2 3 0  PRINT TAB( l o ) ; " ? " ;  TAB( 9 )  

. " # "  
2 4 0  ~ R I N T  "TAB(3) ; X n  



Worksheet I .4 So 
Part I 

Part I1 



Chapter 1 Supplementary Prob 
Suppose t h a t  m a t e r i a l  i s  typed  i n t o  t h e  computer s o  t h a t  t h e  
monitor  shows t h e  fo l lowing :  

NEW 
10 PRINT "REDn 
20 PRINT "BLUEn 
SAVE "PROGln,8 
20 
LIST 

What w i l l  now b e  t h e  o u t p u t  t o  t h e  moni tor?  Then, i f  

LOAD " PROG1 A , 8 
RUN 

i s  e n t e r e d ,  what w i l l  b e  o u t p u t  t o  t h e  moni tor?  

2)  Determine t h e  e x a c t  o u t p u t  of t h e  f o l l o w i n g  program: 

1 0 X = 3  
2 0 Y = 4  
3 0 Z = X + Y  
4 0 Y = Z + X  
5 0 X = Z + Y  
60 PRINT X + Y - Z 

3 )  W r i t e  a  program which u s e s  t h e  READ s t a t e m e n t  i n  c o n j u n c t i o n  w i t h  
a  DATA s t a t e m e n t  c o n t a i n i n g  t h r e e  e lements  t o  p roduce  an o u t p u t  
s i m i l a r  t o  t h e  one  below. The l e t t e r s  WORD may appear  o n l y  once  i n  
your  program. 

RUN 
WORD 1 WORD 2  WORD 3 
?OUT OF DATA ERROR I N  10 

4 )  W r i t e  a  program t h a t  w i l l  a sk  t h e  u s e r  f o r  h i s  o r  h e r  name, and 
t h e n  p r i n t  t h i s  i n f o r m a t i o n  over  and over  u n t i l  i n t e r r u p t e d  a s  
shown: 

YOUR NAME?JOHN 
J O H N  J O H N  J O H N  J O H N  
J O H N  J O H N  J O H N  J O H N  
J O H N  J O H N  J O H N  J O H N  
J O H N  J O H N  J O H N  J O H N  
J O H N  J O H N  J O H N  J O H N  
J O H N  J O H N  J O H N  J O H N  
J O H N  J O H N  J O H N  J O H N  

BREAK I N  20 



Chapter 1 Supplementary Prob 
1) a) 10 PRINT "REDn 

b) RED 
BLUE 

2) RUN 
20 

3) 10 READ N 
20 PRINT "WORDn;N, 
30 GOT0 10 
40 DATA 1,2,3 

4) 10 INPUT "YOUR NAME";N$ 
20 PRINT N$, 
30 GOT0 20 



Chapter 1 Test 
P a r t  I D e t e r m i n e  t h e  e x a c t  o u t p u t  o f  e a c h  o f  t h e  f o l l o w i n g  p rog rams :  

30 Z = 8  
40 PRINT X ; Y ; Z  

d )  5 PRINT"MAROONn 
1 0  X$ = "RED" 
20 PRINT Y$ 
25 READ X$,Y$ 

50 PRINT X , Y , Z  30 DATA PIMK,AMBER 

b )  P O  X$ = "GOOD SHALL" e)  1 0  PRINTX 
20 Y$ = "CONQUER ALL" 20 X = 3 * 3  
30 Z $ =  " I w  30 PRINT " X "  
40 PRINT X$;Y$,Z$ 40 PRINT "3*3" 

Q = 5  
R =  - 
S = 3  
T = S  
S  = T 
Q = S  
PRINT 
PRINT 
PRINT 

P a r t  I1 C i r c l e  t h e  programming e r r o r ( s )  w i t h i n  e a c h  p rog ram g i v e n .  
E x p l a i n  wha t  mus t  b e  d o n e  t o  c o r r e c t  t h e  e r r o r .  I f  n o  e r r o r  
e x i s t s ,  s t a t e  s o .  

READ X$ d )  1 0  P R I N T 2  
PRINT 2  * X$ 20 PRINT 1 8  - 1 6  
GOT0 1 0  30 PRINT TWO 
DATA 1 1 , 2 2 , 3 3  

e )  1 0  READ X 
INPUT X ; Y  20 PRINT X 
PRINT X * Y 3 0  GOT0 1 0  

40 DATA 1 ,2 ,3 ,4 -5  
READ X 
PRINT X * X 
PRINT X / X 
PRINT X - X 
GOT0 20 
DATA 2 , 4 , 6 , 8 , 1 0  



P a r t  I P I  Wr i te  each of t h e  fol lowing programs a s  c o n c i s e l y  as 
p o s s i b l e ,  

a )  Wri te  a program t h a t  w i l l  a l low t h e  u se r  t o  e n t e r  a  l i s t  of 
t h r e e  numbers a t  t h e  keyboard, t hen  p r i n t  t h e  average.  A 
sanrple run w i l l  look l i k e :  

RUN 
ENTER P S T  NUMBER? 4 
ENTER 2ND NUMBER? 6 
ENTER 3RD NUMBER? 11 
THE AVERAGE I S  7 . 

b )  Wri te  a  program con ta in ing  t h e  d a t a  s ta tement  

DATA A , B I C I D , E , F f G f H f I , J , K  

which w i l l  produce t h e  fol lowing ou tpu t :  

RUN 
AB CD 
E F  GH 
P J  
?OUT OF DATA ERROR I N  3 0  

c )  Wri te  a  program which u se s  I N P U T  s t a t emen t s  t.o produce an 
o u t p u t  s i m i l a r  t o  t h e  one below. 

RUN 
YOUR NAME? JOHN 
STATE OF B I R T H ?  MARYLAhD 
NUMBER? 90  
I 'M JOHN,  AND I WAS BORN IlN MARYLAND. 
I HOPE FOR A 9 0  ON THE F I R S T  T E S T !  

Don't  f o r g e t  t h e  pe r iod  a f t e r  t h e  s t a t e  name. 



Chapter 1 Test So 
The c r e d i t  f o r  e a c h  p r o b l e m  is g i v e n  i n  b r a c k e t s  [ 1.  

P a r t  I [ 5 @  = 2 5  1 

d )  MAROON 

P a r t  11 [ 5 @  = 2 5  I 

a)  T h e r e  is a t y p e  m i s m a t c h  i n  l i n e s  1 0  a n d  2 0 .  T h e  c o m p u t e r  
c a n n o t  d o  m a t h  o p e r a t i o n s  o n  a s t r i n g  va r i ab le .  To c o r r e c t  
t h e  e r r o r ,  c h a n g e  X$ t o  X .  

b )  T h e r e  is a s y n t a x  e r r o r  i n  l i n e  1 0 .  R e p l a c e  t h e  s e m i c o l o n  
w i t h  a comma. 

c )  The  e r r o r  o c c u r s  i n  l i n e  5 0 .  L i n e  5 0  s h o u l d  b e  a s  f o l l o w s :  
5 0  GOT0 1 0  

d )  T h e  e r r o r  o c c u r s  i n  l i n e  30 .  L i n e  30  s h o u l d  b e :  
3 0  PRINT "TWO" 

el T h e  e r r o r  appears i n  l i n e  4 0 .  M a t h e m a t i c a l  e x p r e s s i o n s  ( 4 - 5 )  
a re  n o t  a l l o w e d  i n  DATA s t a t e m e n t s .  L i n e  40  s h o u l d  b e :  

40 DATA 1 , 2 , 3 , 4 , 5  

P a r t  I11 

a)  1 0  INPUT "ENTER 1ST NUMBER" ;A [ 1 5  1 
20  INPUT "ENTER 2ND NUMBERn;B 
30  INPUT "ENTER 3RD NUMBER" ;C 
40  PRINT "THE AVERAGE I S n ; ( A  + B + C) / 3 ; " . "  

b )  1 0  READ A$,B$ 
20  PRINT A$;B$, 
30  READ C$,D$ 
40  PRINT C$;D$ 
5 0  GOT0 1 0  
6 0  DATA A , B r C r D r E r F r G r H , I r J r K  

c )  1 0  INPUT "YOUR NAMEn;N$ [ 1 5  1 
2 0  INPUT "STATE OF BIRTHu;S$ 
30 INPUT "NUMBERn;N 
40  PRINT " I ' M  " ;N$;" ,  AND I WAS BORN I N  " ; S $ ; " . "  
5 0  PRINT "I  HOPE FOR AU;N; "ON THE FIRST TESTI" 

1 . 2 7  





Lesson 

OBJECTIVES: a )  t o  l e a r n  t h e  symbols f o r  mathemat ica l  o p e r a t i o n s  

b )  t o  r educe  mathemat ica l  e x p r e s s i o n s  which use  t h e  
c o m p u t e r ' s  o r d e r  o f  o p e r a t i o n s  

c )  t o  d i s t i n g u i s h  between c o n d i t i o n a l  and 
non-cond i t iona l  s t a t e m e n t s  

d )  t o  comprehend t h e  meanings o f  t h e  c o n d i t i o n a l  
symbols and t o  a p p l y  IF...THEN s t a t e m e n t s  i n  
programming a p p l i c a t i o n s  

ASSIGNMENT: Read pages  2.1 t h r o u g h  2.6 Do review problems 1 - 4 
Text  problems 1 , 3 , 5 , 7 , 9  Homework problems 2 ,4 ,6 ,8  

Have t h e  s t u d e n t s  g u e s s  t h e  r e s u l t  o f  t h e  f o l l o w i n g  s e r i e s  o f  
o p e r a t i o n s :  

S t u d e n t s  w i l l  d i s a g r e e .  The f o l l o w i n g  t a b l e  summarizes t h e  conven t ion  
e s t a b l i s h e d  f o r  t h e  o r d e r  o f  o p e r a t i o n s  on any computer:  

1) Do o p e r a t i o n s  w i t h i n  p a r e n t h e s e s ,  innermos t  f i r s t .  
2)  Ra i se  t o  a  power ( f )  from l e f t  t o  r i g h t .  
3 )  M u l t i p l y  and d i v i d e  ( *  and / )  from l e f t  t o  r i g h t .  
4 )  Add and s u b t r a c t  (i- and - )  from l e f t  t o  r i g h t .  

S t u d e n t s  shou ld  now a g r e e  t h a t  t h e  above r e s u l t  is  25. 

The t e x t  needs  no e l a b o r a t i o n  w i t h  r e s p e c t  t o  IF...THEN 
s t a t e m e n t s .  S t u d e n t s  g e n e r a l l y  have no t r o u b l e  w i t h  t h e  i d e a  o f  a  
c o n d i t i o n a l  s t a t e m e n t  o r  w i t h  t h e  c o n d i t i o n a l  symbols.  But t h e y  w i l l  
need a  g r e a t  d e a l  o f  p r a c t i c e  i n  o r d e r  t o  become p r o f i c i e n t  a t  t h e i r  
a p p l i c a t i o n .  

I t  is i m p o r t a n t  t o  emphasize t o  s t u d e n t s  t h a t  IF . . .THEN s t a t e m e n t s  
which i n t e r r u p t  s e q u e n t i a l  program f low s h o u l d  o n l y  b e  used when 
n e c e s s a r y .  Too many o f  them d e s t r o y  l o g i c a l  s t r u c t u r e  and make a  
program hard  t o  r ead  o r  debug. I f  p o s s i b l e ,  i t  i s  b e s t  t o  have an  
IF...THEN s t a t e m e n t  send a  program back t o  p r e v i o u s  l i n e s  r a t h e r  t h a n  
t o  jump o v e r  l i n e s  t o  a  l a t e r  p o i n t  i n  t h e  program. Obviously t h i s  is 
n o t  always p o s s i b l e .  



Problems may a r i s e  from s t r i n g  comparisons s u c h  a s :  

"AB" ? "A " 

Should t h e  q u e s t i o n  mark be  r e p l a c e d  by I < '  o r  ' > I ?  P o i n t  o u t  t h a t  t h e  
"A " c a n  b e  c o n s i d e r e d  " A n .  A s p a c e  has  a " l e s s e r n  v a l u e  t h a n  a l e t t e r  
of  t h e  a l p h a b e t .  There fo re :  

More advanced s t u d e n t s  may b e  d i r e c t e d  t o  t h e  ASCII c h a r a c t e r  code  
t a b l e  on page  8.3 o f  t h e  t e x t .  The comparison between two c h a r a c t e r s  
is performed accord ing  t o  t h e  v a l u e  of  t h e  dec imal  code  g i v e n  i n  t h e  
t a b l e .  

"c"  > " Z "  

"9"  < "A" 

T h e r e f o r e ,  a lower c a s e  c is g r e a t e r  t h e n  t h e  upper c a s e  Z ,  and a 
number is s m a l l e r  t h a n  a l e t t e r .  A s p a c e  is  " l e s s  t h a n n  t h e  e n t i r e  
s e t  of  p r i n t a b l e  c h a r a c t e r s .  

Consider  Program 2.3 i n  t h e  t e x t  c a r e f u l l y .  Make s u r e  s t u d e n t s  
see t h e  n e c e s s i t y  o f  t h e  second s t a t e m e n t  o f  t h e  m u l t i p l e  s t a t e m e n t  a t  
l i n e  20: 

I F  2 * X - 1 8  = 0 THEN PRINT X;"IS THE SOLUTIONn: GOT0 10 

The f o l l o w i n g  sample i l l u s t r a t e s  what would happen i f  t h e  GOT0 10 is  
o m i t t e d  from l i n e  20: 

R U N  
? 9 

9 I S  THE SOLUTION 
9 I S  NOT THE SOLUTION 

? 

BREAK I N  10 

Note t h a t  t h e  i n f i n i t e  l o o p  i n  Program 2.3 is  poor programming s t y l e  
and shou ld  be  avoided wherever p o s s i b l e .  



Worksheet 2.1 
P a r t  I D e t e r m i n e  t h e  o u t p u t  o f  e a c h  o f  t h e  f o l l o w i n g  programs:  

a )  1 0  PRINT 3  * 5  + 2  * 5 b )  1 0  X = 2 
20 PRINT 3  + 5  * 2 + 5  2 0 Y = 3  
30 PRINT ( 3  + 5 )  * ( 2  + 5 )  3 0 Z = X t Y  
40 PRINT ( 3  + 5)  * 2  + 5  4 O W = Y ? X  
50 PRINT 4 + 5  + 6  / 3  5 O P = Z + W * 2  
60 PRINT 4 + 4  / 2  ?' 3 60 PRINT Z 
70 END 70 PRINT W 

80 PRINT P  
90 END 

P a r t  I1 I n s e r t  '<I  o r  '>I  i n  e a c h  p a i r  o f  s t r i n g s  t o  c r e a t e  a  t r u e  
e x p r e s s i o n .  R e f e r  t o  t h e  c h a r t  on p a g e  8.3 o f  t h e  t e x t  f o r  
h e l p .  

a )  "AE3" "BA" d )  "A" ~ A A  n 

b)  "'ABn llABCn e )  " J O H N  I S  O.K." " J O H N  ISN'T ALL RIGHTn 

P a r t  I11 L o c a t e  any e r r o r s  which e x i s t  i n  t h e  f o l l o w i n g  s t a t e m e n t s :  

a )  IF  X = 1 OR -1 THEN PRINT "THE ABSOLUTE VALUE OF X I S  

b )  IF  X > 0  AND IF Y > 0  THEN PRINT "BOTH VALUES ARE POSITIVEn 

c) IF  X < 3 AND X > 3  THEN 1 0  

d )  IF  X = 3  AND Y = 6 THEN I F  Z = 4  THEN PRINT "YEAH!" 

e) IF  X <> 1 7  PRINT "X DOES NOT EQUAL 1 7 "  

P a r t  I V  W r i t e  t h e  f o l l o w i n g  programs:  

a )  Write a program i n  which t h e  u s e r  i n p u t s  a  t e m p e r a t u r e .  Have 
t h e  program run  a t e s t  a g a i n s t  t h e  t e m p e r a t u r e  t o  p r o v i d e  t h e  
u s e r  w i t h  a  s u i t a b l e  v a c a t i o n  s p o t .  I f  t h e  t e m p e r a t u r e  is 
< -32 o r  > 1 2 0 ,  you s h o u l d  p r i n t  "THIS WEATHER I S  UNBEARABLE- 
STAY AT HOMEn. I f  t h e  t e m p e r a t u r e  is be tween  -32 and 40, 
i n c l u s i v e ,  you s h o u l d  p r i n t  "LET'S GO SKIINGw. I f  t h e  
t e m p e r a t u r e  is be tween  80 and 120 ,  i n c l u s i v e ,  t h e n  t h e  p h r a s e  
"LET'S GO TO THE BEACHn s h o u l d  b e  p r i n t e d .  I f  none o f  t h e s e  
c o n d i t i o n s  a r e  met, p r i n t  "LET'S STAY HOME; I T ' S  N I C E  HEREn. 
Use o n l y  one  PRINT s t a t e m e n t .  The u s e  o f  m u l t i p l e  s t a t e m e n t  
l i n e s  is s u g g e s t e d .  

b)  Write a  program i n  which t h e  u s e r  w i l l  i n p u t  a  v a l u e  f o r  t h e  
v a r i a b l e  X .  You a r e  t o  c a l c u l a t e  t h e  v a l u e s  f o r  N and  M 
u s i n g  t h e  f o r m u l a s  below.  P r i n t  o u t  t h e  l a r g e r  v a l u e  u s i n g  
t h e  f o r m a t  "N=.,." o r  " M = . , . " .  T ry  t o  p r e d i c t  which v a l u e  
w i l l  b e  l a r g e r  b e f o r e  t h e  run .  



Worksheet 2.1 So 
P a r t  I 

P a r t  I1 

P a r t  I11 

a )  OR -1 s h o u l d  b e  r e p l a c e d  bly OR X = -1 
b )  T h e  s e c o n d  I F  s h o u l d  be d e l e t e d  
c)  T h e  s ta tement  can  never  b e  t r u e  
d )  O.K. a s  it is 
e) THEN is m i s s i n g  b e f o r e  t h e  command PRINT 

P a r t  I V  

a )  1 0  INPUT "ENTER A  TEMPERATUREn ; T  
2 0  I F  ( T < - 3 2 )  OR ( T > 1 2 0 )  THEN A$= "THIS WEATHER I S  

UNBEARABLE-STAY HOME": GOT0 6 0  
3 0  I F  (T>=-32 )  AND (T<=40)1 THEN A$ = "LET 'S  S(;O SKIING": 

GOT0 6 0  
4 0  I F  ( T > = 8 0 )  AND (T<=120)1 THEN A$ = "LET 'S  S(;O TO THE 

BEACH" : GOT0 6 0  
50 A$ = "LET'S  STAY HOME; I T ' S  NICE HEREn 
6 0  PRINT A$ 
7 0  END 

b)  1 0  INPUT " E N T E R A V A L U E F O R X n ; X  
2 0  N = x t 3  + 3  * X -  1 0  
3 0  M = x t 2  + 3  * ( X  - 1 0 )  
4 0  I F  N > M THEN PRINT " N  ="; N:END 
5 0  PRINT " M  =";M 
6 0  END 



Lesson 2.2 

OBJECTIVE: a)  t o  c rea te  r e p e t i t i v e  s i t u a t i o n s  u s i n g  t h e  
FOR..  .NEXT s t a t e m e n t  

ASSIGNMENT: Read p a g e s  2 .7  t h r o u g h  2.12 Do r e v i e w  p r o b l e m s  5  - 7  
T e x t  p r o b l e m s  1 1 , 1 3 , 1 5 , 1 7 , 2 1 , 2 3  Homework p r o b l e m s  

1 0 , 1 2 , 1 6 , 2 2  

C o n s i d e r  t h e  FQR.. .NEXT l o o p :  

5 PRINT N 
1 0  FOR N = 3 TO 1 0  STEP 2  
20 PRINT N; 
30 NJ2XT N 
40  PRINT "LOOF COMPLETEn 
5 0  PRINT N 
60 END 

Us ing  t h e  box a n o l o g y ,  wr i t e  t h e  l is t  o f  v a l u e s  t h e  l o o p  v a r i a b l e  N 
may t a k e ,  

Line 5 ~rcdvebs t h a t  t h e  v a r i a b l e  i s  a s s i g n e d  t h e  v a l u e  0 b e f o r e  b e i n g  
r e a s s i g n e d  a t  l i n e  1 8 .  

Stress  t h a t  whenever a loop  .is Benteredo, t h e  Poop v a ~ i a h l e  mus t  
t a k e  on  t h e  f i r s t  vs?l.ue i n  t h e  l i s t .  Each time t h e  NmT s t a t e m e n t  is 
encouartered, t h e  computer . looks h a c k  t o  t h e  l i s t  and b e g i n s  t h e  l o o p  
a.ga.in w i t h  Pa' s e t  tcz the  n e x t  v a l u e  i n  t h e  l i s t ,  The  c o m p u t e r  
I . n c s e n ~ e n t s  t h e  l oop  v a . r i a b l e ,  t h e n  checks  t o  see i tkae .t-e;?suL"r.s 
beyond t h e  l i s t  . I n  t h e  example t h e  va . lue  a s s igned  tca N a f t e r  t h e  
.P.oop is ceinipleted w i l l  be 1.1, 

The Lrnportance of i n d e n t i n g  tkhe program  statement.^ i n s i d e  of a 
FOR. ,  .NEXT l o o p  cannet.  be over-emphasized. Type (Csmxtiodare) 1 and 
ad6 t h o  raecessa.cy spaces ( w e  have adopted t , w s  as o u r  c o n v e n t i o n )  - ' i::?e$weei? t h e  i m e  t!amberr a ~ d  ~acesmpany:ing s";tte?rnent. I n d e r a t i n g  m a k e s  a 
- . ~ - - ~ - l ; j p a n ;  I . ,. fax e a ; i e r  t.c> ::yead 2nd  yj-isclal.izi?, 

:i~t.r sonte c i ~ : c i . : ~ ~ i s ~ 7 ; : , n ~ ~  2 prograIli;r,e_.s m a y  ch~?.c;sc t o  ;: I c ; ~ p  
, " . . 0 . r,: +$ t. - >- ,-, vsi .ng  an TF' ~ k k l t ~ : ? i e : i t ,  a~a'r. k.his is ?2st~a.7k.i:~ c:rit a d v i s a b l e  

> 7 - - 2 
and 1.5 ~ : ~ ~ g , j , r ~ ~ , ~ ~ ~  pool; p ~ ~ : ; ~ . ~ g . r ! ~ n i ~  , i ,  ;;.isi::i sn.2 OCT ;"x;' .ih a & 4 " ' ~ ~ ~ > ' ~  k A . . ~  . 

h,f<RL:R ;;;ki ',*' 6: C (:: U 6 , 



The s t u d e n t s  s h o u l d  b e  c a u t i o n e d  a b o u t  t a m p e r i n g  w i t h  t h e  l o o p  
v a r i a b l e  w h i l e  t h e  l o o p  i s  b e i n g  e x e c u t e d .  C o n s i d e r  t h e  f o l l o w i n g  
example:  

1 0  FOR N = 1 TO 10  
20 P R I N T N / 2  
30 N = 11 
40 NEXT N 

When NEXT is e n c o u n t e r e d ,  N a l r e a d y  e x c e e d s  t h e  l a r g e s t  v a l u e  i n  t h e  
l i s t ,  s o  t h e  l o o p  is  e x i t e d .  

C o n v e r s e l y ,  t h e  l o o p  v a r i a b l e  may b e  r e s e t  s o  t h a t  t h e  l o o p  
c o n t i n u e s .  T h i s  t y p i c a l l y  r e s u l t s  i n  a n  e n d l e s s  l o o p .  For  example:  

1 0  FOR N = 1 TO 18 
20 P R J N T N / 4  
30 N = 3  
40 NEXT N 

The o u t p u t  w i l l  be:  

RUN 
. 2 5  
1 
1 
1 
l 

BREAK I N  20 

A l t e r i n g  t h e  l o o p  v a r i a b l e  f rom w i t h i n  t h e  l o o p  i s  g e n e r a l l y  a n  
u n i n t e n t i o n a l  e r r o r  g e n e r a t e d  when a v a r i a b l e  i s  i n t r o d u c e d  t w i c e  i n  a 
program f o r  two d i f f e r e n t  p u r p o s e s .  I t  i s  o n e  o f  t h e  f i r s t  e r r o r s  t o  
check f o r  when a l o o p  i s  o p e r a t i n g  : improperly.  

I f  a l o o p  is e s t a b l i s h e d  i n  which  t h e  i n i t i a l  v a l u e  o f  t h e  l o o p  
v a r i a b l e  i s  h i g h e r  t h a n  t h e  t e r m i n a t i n g  v a l u e ,  t h e  l o o p  w i l l  be 
e x e c u t e d  o n c e .  Common s e n s e  would seem t o  d i c t a t e  that :  it n o t  b e  
e x e c u t e d  a t  a l l ,  b u t  c o m p u t e r s  d o  n o t  a l w a y s  o p e r a t e  u s i n g  comnlon 
s e n s e .  A l s o ,  i t  s h o u l d  be s t r e s s e d  t h a t  b o t h  t h e  i n c r e m e n t a t i o n  and 
t e s t i n g  o f  t h e  l o o p  v a r i a b l e  o c c u r  d u r i n g  e x e c u t i o n  o f  t h e  ... NEXT 
s t a t e m e n t .  T h i s  i s  why t h e  l o o p  w i l l  e x e c u t e  a t  l e a s t  o n c e  and why 
t h e  number 2 1  i s  p r i n t e d  a t  l i n e  40.  For  example:  

1 0  FOR N = 20 TO 1 9  
20  PRINTN 
30 NEXT N 
40 PRINT N 

RUN 
20 
2 1  



S t u d e n t s  shou ld  r e a l i z e  t h a t  e v e r y  time a l o o p  is e n t e r e d  t h e  
i n i t i a l  v a l u e  of t h e  l o o p  v a r i a b l e  i s  r e i n i t i a l i z e d .  For  example: 

1 0  FOR X = 1 TO 4 
20  PRINT "X =";X 
30 NEXT X 
40  PRINT : PRINT 
5 0  GOTO 1 0  

RUN 
X - 1  
X = 2  
x = 3  
X - 4  

BREAK I N  20  





Worksheet 2.2 
P a r t  I L i s t  t h e  v a l u e s  o f  t h e  l o o p  v a r i a b l e  i n  t h e  o r d e r  t h a t  

t h e y  w i l l  b e  a s s i g n e d  w i t h i n  t h e  loop :  

a )  FOR N = 1 TO 1 0  STEP 2 d )  FOR X = 9 TO 6 STEP -2 

b )  FOR J = 3 TO 7 STEP 2 e)  FOR Y = 0 TO 99 STEP 3 3  

c )  FOR Z = .5 TO .7 STEP .1 f )  F O R Q =  1 T O 1 0  STEP 1 0  

P a r t  I1 Determine t h e  o u t p u t  o f  each  of  t h e  f o l l o w i n g  programs: 

a )  1 0  FORK = 1 TO 5 
20  P R I N T K T 2  
30  NEXT K 

b)  1 0  X = 3 
20  FOR X = 1 TO 5 
3 0  P R I N T X  
40 NEXT X 
5 0  PRINT X 

c) 1 0  FOR N = 1 TO 1 
20  P R I N T N  
30 NEXT N 

e 1 0  FOR J = 1 TO 9 9  
20  I F  J < 3 9  THEN 5 0  
3 0  I F  J > = 4 4  THEN 5 0  
40 P R I N T J  
50  NEXT J 
60  END 

f )  1 0  X$ = "ALPHA" 
20  FOR I = 1 TO 5 
3 0  READ A$ 
40 I F  A$ > X$ THEN X$=A$ 
5 0  NEXT I 
6 0  PRINT X$ 
70 DATA ALPHA,BETA,GAMMA, 

DELTA,EPSILON 

d)  1 0  A = 2 g )  1 0  FOR K = 1 TO 3 
20  FOR X = A TO 3 * A 20 P R I N T K  
3 0  P R I N T X  3 0  NEXTK 
40 NEXT X 40 GOT0 1 0  

P a r t  111 C i r c l e  t h e  programming e r r o r ( s )  w i t h i n  e a c h  program. Exp la in  
what must b e  done t o  c o r r e c t  t h e  e r r o r .  I f  no e r r o r  e x i s t s ,  
s t a t e  so. 

a )  1 0  F O R U  = 1 TO 20  
20  P R I N T U  
30  NEXT V 

b)  1 0  FOR P = 1 TO 20  
20  P R I N T P  
30  GOT0 1 0  

c )  1 0  FOR K = 1 TO 3 
20  P R I N T K  
3 0  NEXT K 
40 GOT0 20 

d )  1 0 F O R S = 9 T O 5  
20 P R I N T S  
30  NEXT S 



PART I V  Using a t  most two PRINT s t .a tenients ,  w r i t e  a program t h a t  
g i v e s  t h e  f o l l o w i n g  output. .  You w i l l  need two FOR,..NEXT 
l o o p s  t o  o b t a i n  t h i s  o u t p u t .  

R U N  
..,: 
.?. .d> 

1 

I, 1, 

1% 

4,: 8 
& ..r. :# 

*. :I( 

0 
t * 

$ 8 
it 
(I% * $ 

p ?# 
:g $ 

% I 
*: .,' L 

$ 0 
.!.K :ti 

,'A 8 
:k :#< 

$ 
$ 



Worksheet 2.2 So 
P a r t  I Note aga in :  t h e  computer inc rements  t h e  l o o p  index and t h e n  

checks  t o  s e e  i f  t h e  incremented  v a l u e  is  w i t h i n  t h e  range  
e s t a b l i s h e d  i n  t h e  FOR s t a t e m e n t .  

P a r t  11 

b) I f )  GAMMA 
2 
3 9)  I 
4 2 
5  3 
6 1 

2 
Note: L ine  10 i s  o f  no consequence.  3  
Also ,  a  6 i s  produced i n  l i n e  50 1 
because  o f  t h e  f i n a l  i n c r e m e n t a t i o n  2 
of  t h e  l o o p  v a r i a b l e  a s  d i s c u s s e d  on 3 
pps.  2.5-2.6. 1 

(Note:  e n d l e s s  l o o p )  
c )  1 

P a r t  111 

a )  L i n e  30 shou ld  b e  NEXT U.  
b )  L i n e  30 shou ld  b e  NEXT I?. 
c )  1,oops canno t  b e  e n t e r e d  w i t h o u t  f i r s t  e x e c u t i n g  t h e  FOR 

s t a t e m e n t .  A s  i t  is w r i t t e n ,  t h i s  program w i l l  t e r m i n a t e  
w i t h  t h e  e r r o r  message NEXT WITHOUT FOR ERROR I N  30. 

d )  A n e g a t i v e  STEP s t a t e m e n t  i s  i m p l i e d ,  

P a r t  I V  

10 FOR I = 0 t o  1 8  STEP 2 
20 PRINT TAB( I ) ; ' * ' ;TAB(  38 - I);""" 
30 NEXT I 
48 FOR I = 1 8  TO 0 STEP -2 
50 PRINT TAB( I ) ; n * w ; ~ ~ ~ (  38 - m l ; m * m  
60  NEXT I 





..G 
U 
-4 
C 0 
3 c, 

m 
+ C 

2 -2 
E 

c, a 
u L-4 
a) tn 
cl Q 
0 b-4 
Dl a 
d 

c, a 
a c 
Pt 0 
C -r-l 
-4 rn ul 
r r n c ,  

a a 
bc&i a 

@ 0 c 
s L C - r i  

.y " ,-, 
ETB Q) 
G C Q I  
u m o  
Q) L( 

u r n 9  " 5 m  8 ) - p s  

C 
a-rc c, 
0 UI cn 
-lac 
ar L2 m t - 4  

3 a 
Q, G Cn 
5 a 
0ZiU 
U b , U  

m a, 
'3 c, 
0 

n m b l  
a s 



Note t h a t  t h e  domain has  been narrowed t o  avo id  unnecesisary 
computa t ion .  The s o l u t i o n  is most e a s i l y  r e p r e s e n t e d  on a number 
l i n e :  -. 

Of c o u r s e ,  t h e  e n d p o i n t s  can  be  de te rmined  even more a c c u r a t e l y  i f  
d e s i r e d .  

B. SEARCHING A DATA LIST 

The i d e a  of  a ' s e a r c h w  t o  f i n d  a s p e c i f i c  i t e m  o f  d a t a  w i l l  b e  
p a r t i c u l a r l y  v a l u a b l e  when f i l e s  a r e  i n t r o d u c e d  i n  Chapter  9 .  

The p r o c e d u r e  of  s e a r c h i n g  may b e  s u g g e s t e d  by t h e  c=ommonplace 
e x p e r i e n c e  s f  c a l l i n g  ' d i r e c t o r y  a s s i s t a n c e n  t o  d e t e r m i n e  a phone 
number. The name of  t h e  p a r t y  i s  e n t e r e d  i n t o  a computer ,  and t h e  
computer l o o k s  a t  each  i t em i n  i ts  d a t a  l i s t  u n t i l  a match is found.  
It knows when a rnatch is found by checking t o  s e e  i f  t h e  name e n t e r e d  
is t h e  same a s  t h e  name read  from t h e  l i s t .  The prograin f o r  a v e r y  
s m a l l  town might  look l i k e  . t h i s :  

18  INPUT "ENTER NAME" ; E$ 
28 FOR I = 1 TO 1 0  
30 READN$,P$ 
48 IF  E$ = N$ THEN PRINT P$: GOTO 1 0  
50 NEXT I 
60 PRINT ' N M E  NOT ON FILEn: GOTO 10 
70 DATA 60TWALT,666-1919 
71 DATA SMITHERS,666-7890 
72 DATA JOHANSON,666-8181 
73 DATA BURCRHAWT,666-0009 
74 DATA CORSON,666-1111 
75 DATA STAWICK,569-1822 
76 DATA MACRETH,569-1635 
77 DATA LATIMER,666-6846 
7 8  DATA CAMPBELL,659-8989 
7 9  DATA HERTZ06,666-7777 

Many s t u d e n t s  w i l l  b e  f a m i l i a r  w i t h  t h e  f r u s t r a t i o n  encoun te red  when 
t h e  e x a c t  s p e l l i n g  i s  n o t  known: E$ must e q u a l  N$ e x a c t . 1 ~  o r  t h e  name 
is NOT O N  F ILE1  

Not ice  t h e  s i g n i f i c a n c e  o f  t h e  m u l t i p l e  s t a t e m e n t  i n  l i n e  40. I f  
t h e  GOTO 10 were o m i t t e d ,  t h e  r e s u l t  would b e  a:s followrs: 

R U N  
ENTER NAME ?MACBETH 
569-1635 
NAME NOT ON FILE 
ENTER NAME ? 



The RESTORE s t a t e m e n t  h a s  been  p u r p o s e l y  o m i t t e d  f rom t h e  l i s t i n g  
above.  I n  t h e  f o l l o w i n g  RUN s e e  i f  s t u d e n t s  c a n  e x p l a i n  why e n t e r i n g  
CORSON c a u s e s  an  e r r o r :  

R U N  
ENTER NAME ?STAWICK 
569-1822 
ENTER NAME ?CORSON 

?OUT OF DATA ERROR I N  4 0  

I n t r o d u c e  a  RESTORE s t a t e m e n t  a t  l i n e  1 5  and run  t h e  p rog ram a g a i n .  

The f o l l o w i n g  program i l l u s t r a t e s  how t o  s e a r c h  t h r o u g h  d a t a  t o  
f i n d  t h e  h i g h e s t  v a l u e d  e l e m e n t :  

10  FOR I = 1 TO 5 
20 READ A$ 
30  I F  A$ > M$ THEN M$ = A$ 
4 0  NEXT I 
50 PRINT "THE STRING W I T H  THE HIGHEST VALUE I S  ";M$ 
6 0  DATA FRBG,CAT,ZEBRA,APE,EEL 
RUN 
THE STRING WITH THE HIGHEST VALUE I S  ZEBRA 

M$ s h o u l d  b e  t h o u g h t  o f  a s  a  v a r i a b l e  box which c o n t a i n s  t h e  "maximum 
v a l u e  e n c o u n t e r e d  s o  f a r " .  A t  l i n e  3 0  M$ is a s s i g n e d  a new s t r i n g  
v a l u e  o n l y  when t h e  s t r i n g  v a l u e  o f  A$ is g r e a t e r  t h a n  t h e  h i g h e s t  
v a l u e  e n c o u n t e r e d ,  M S .  Note t h a t  t h i s  s y s t e m  works b e c a u s e  i n i t i a l l y  
t h e  v a r i a b l e  M$ c o n t a i n s  a  n u l l  s t r i n g ,  and a  n u l l  s t r i n g  is 
a l p h a b e t i c a l l y  less t h a n  any c h a r a c t e r .  

A s k  y o u r  s t u d e n t s  how t h e  program c o u l d  b e  a l t e r e d  i n  o r d e r  t o  
f i n d  t h e  a l p h a b e t i c a l l y  l o w e s t  word. Simply r e v e r s i n g  t h e  is n o t  
s u f f i c i e n t  b e c a u s e  none  o f  t h e  words w i l l  be  l e s s  t h a n  a n u l l  s t r i n g .  
The s o l u t i o n  is t o  a s s i g n  M$ an i n i t i a l  h i g h  v a l u e .  

5 M$ = w Z Z "  
30 I F  A$ < M$ THEN M$ = A$ 
RUN 
THE STRING WITH THE LOWEST VALUE I S  APE 

C. IMPROVING INPUT TECHNIQUES 

The s t u d e n t  h a s  a l r e a d y  s e e n  how t h e  s i m p l e  s t a t e m e n t  

2 0  INPUT X 

can  b e  made more mean ing fu l  t o  t h e  u s e r  by w r i t i n g  t h e  f o l l o w i n g  l i m e  
i n s t e a d :  

2 0  INPUT "ENTER A DATA POINTn;X 



Suppose now t h a t  l i n e  20 is  t o  b e  r e p e a t e d  I 0 0  t i m e s ,  i3s i n  t h e  
f o l l o w i n g  program: 

10 FOR I = 1 TO 1 0 0  
20  INPUT "ENTER A DATA POINT" ; X  
30 NEXT I 

To f a c i l i t a t e  t h e  d a t a  e n t r y ,  it woluld b e  h e l p f u l  t o  tell t h e  u s e r  
which d a t a  p o i n t  is  a b o u t  t o  b e  entiered. A sample R U N  would t h e n  look 
l i k e  t h i s :  

R U N  
ENTER DATA POINT I ,  PLEASE? 7 .1  
ENTER DATA POINT 2 f  PLEASE? 6 .9  
ENTER D W A  POINT 3,  PLEASF;'? 

BREAK I N  20 

To accomplish t b i s  s t u d e n t s  w i l l  o f t e n  mix  t h e  csrrceptr; of PRINT and 
INPUT: 

The program w i l l  p e r c e i v e  t h e  N a s  a v a r i a b l e  t o  which  d a t a  is t o  be 
a s s i g n e d .  One s o l u t i o n  i s  t o  w z i t e  t h e  l i n e :  

2 0  PRINT " ENTEK DATA POINT" ; N; ', PIJE&,SEn ; : INPUT X 

Another t e c h n i q u e  r e l a t e d  ts INPUT may be  r e f e r r e d  t a  as  " i n p u t  
p r o t e c t i o n " ,  F c s t  p r o f e s s i o n a l  busiraess progrants a r e  p r o t e c t e d  
a g a i n s t  i.nrpsoper i n p u t ,  The c o n p c t e r  wL3.9 $'revent t h e  u s e r  from 
e n t e r l n q  a n  a l p h a b e t i c  charactca: when a nui:ber. i s  e x p e c t e d ,  b u t  t h e  
pr~yre.:fiaier. n l i i s t  s u p p l y  a l l  o the r  prl>te?til-;ir:, As a simple exan~ple,  

,> . * -! t ~ ~ ~ ~ n i s ~ . a e x  a prsglafs! d e s i g n e d  t o  c a l c u l a t e  t h e  pcecent .ag19 g r a d e  s n  a 
,- ,* - ,. k~:3t." based 12Fi;:"k *.pie aunbgr';j: ce:j-rect o r  i . i  i, pcssibf .e  p o i n t s :  



Worksheet 2.3 
P a r t  I 

a  1 

P a r t  I1 

Determine t h e  output  of each of t h e  following programs: 

10 FOR X = - 10 TO 10 
20 IF X 7 2 < X * 4 THEN PRINTX 
30 NEXT X 

10 FOR X = - 10 TO 10 
20 IF X t 2 > X * 4 THEN PRINTX 
30 NEXT X 

10 FOR X = - 10 TO 10 
20 IF X 1 2  = X * 4 THEN PRINTX 
30 NEXT X 

10 FOR I = 1 TO 5 
20 READ A$ 
30 IF A$ < X$ THEN X$ = "AV" 
40 NEXT I 
50 PRINT X$ 
60 DATA APPLE,AJAX,AFTERNOON,AVERAGE,APE 

10 FOR A = -2 TO 2 
20 C = A T 3 - 3 * A + 3  
30 IF C > M THEN M = 6:N = A 
40 NEXT A 
50 PRINT "WHEN A IS"; N; "THE MAXIMUM OF" ;M; "IS ATTAINED." 

What p ro tec t ion  might be added t o  a  program which asks f o r  
INPUT of :  

i tem c o s t s  i n  a  department s t o r e ?  

numeric month of t h e  year? 

hourly s a l a r y  r a t e ?  

cu r ren t  year? 



P a r t  111 W r i t e  e a c h  o f  t h e  f o l l o w i n g  p rog rams  as c o n c i s e l y  as 
poss ib1 .e :  

a )  Write a p r o g r a m  t h a t  i n p u t s  t h e  c o e f f i c i e n t s  o f  t h e  q u a d r a t i c  
e q u a t i o n  and  d e t e r m i n e s  w h e t h e r  t h e  r o o t s  a r e  rea l  ( b t 2 - 4 a c  > 
0 )  o r  i m a g i n a r y  (hT2-4ac < 0 ) .  

RUN 
AIBIC?11414 
ROOTS ARE REAL 

RUN 
AIB ,C?1 I 111 
ROOTS ARE IMAGINARY 

b )  Write a p rog ram t o  s e a r c h  i3 l i s t  o f  r e c o r d s  by a r t i s t ,  and  
l i s t  o u t  a l l  t h e  a l bums  you h a v e  r e c o r d e d  b y  t h a t  a r t i s t .  
When t h e  s e a r c h  is c o m p l e t e d ,  h a v e  t h e  c o m p u t e r  a s k  i f  you 
w i s h  t o  t r y  a g a i n .  Check f o r  a "Y/Nn t y p e  a n s w e r .  Use l i n e s  
110-250 be low a s  DATA s t a t e m e n t s .  H i n t :  remernber t o  i n c l u d e  
t h e  RESTORE s t a t e m e n t .  

1 1 0  DATA 
120  DATA 
1 3 0  DATA 
1 4 0  DATA 
150  DATA 
1 6 0  DATA 
1 7 0  DATA 
1 8 0  DATA 
1 9 0  DATA 
200 DATA 
210 DATA 
220 DATA 
230 DATA 
240 DATA 
250 DATA 

BACM,B MINOR MAS,'S 
BACH , ORGAN FAVORITES 
BACH , CONCERTOS 
MOZART,DON GIOVANNI 
MOZART, ORGAN MUSIC 
MOZART,PIANO CONCERTO #26  
VIVALDI ,GREATEST HITS 
VERDI ,FALSTAFF 
VERDIIOTHELO 
BEATLES , HEY JlDE 
BEATLES,REVOLVEK 
BEATLESISGTmPEPPER 
JOELISTRANGER 
JOEL I TURNSTILES 
JOEL, COLD SPRING HARBOR 

RUN 
ENTER ARTIST'S NAME? JOEL 
JOEL STRANGER 
JOEL TURNSTILES 
JOEL COLD SPRING HARBOR 
DO YOU WANT TO CHECK ANOTHER (Y/N)? Y 
ENTER ARTIST'S NAME?MOZART 
MOZART DON GIOVANNI 
MOZART ORGAN MUSIC 
MOZART PIANO CONCERTO t . 2 6  
DC YOU WANT TO CHECK ANOTHER (Y/N)? & 
THAT'S ALL FOR NOW.. .BYE 



Worksheet 2.3 So 
P a r t  I 

d )  None o f  t h e  words  a r e  ! l ess  t h a n t  X$ b e c a u s e  X$ r e a l l y  
c o n t a i n s  o n l y  n u l l s .  The program w i l l  p r o d u c e  no a p p a r e n t  
o u t p u t .  Show s t u d e n t s  t h a t  a d d i n g  t h e  l i n e  5 X$ = " Z Z "  
w i l l  a l l o w  t h e  program t o  s e a r c h  f o r  t h e  word ! c l o s e s t  t o  t h e  
b e g i n n i n g  o f  t h e  d i c t i o n a r y ' ,  i n  t h i s  c a s e ,  AFTERNOON. 

e)  WHEN A I S  -1 THE MAXIMUM OF 5 I S  ATTAINED. 

P a r t  I1 

a) No i t e m  s h o u l d  have  a  c o s t  l ess  t h a n  o r  e q u a l  t o  z e r o .  

b )  No v a l u e  s h o u l d  b e  less  t h a n  1 o r  g r e a t e r  t h a n  12 .  

c )  No s a l a r y  s h o u l d  b e  l e s s  t h a n  t h e  minimum wage. 

d )  No v a l u e  l e s s  t h a n  t h e  y e a r  t h e  program was w r i t t e n .  Note: 
a n  uppe r  l i m i t  may a l s o  b e  p o s t u l a t e d .  The e f f e c t i v e  
u s e f u l n e s s  o f  most  p rograms s h o u l d  b e  l i m i t e d  t o  a few 
hundred  y e a r s  a t  most.  T h i s  a u t h o r  knows o f  c e r t a i n  b u s i n e s s  
p rog rams  ( w r i t t e n  i n  1978  b y  a  s m a l l  company) which  w i l l  f a i l  
a f t e r  1999! Not o n l y  was t h i s  bad  programming p o l i c y ,  b u t  
t h e  INPUT was n o t  p r o t e c t e d  a g a i n s t  y e a r s  g r e a t e r  t h a n  1999.  



Part 111 

a) 1 0  INPUT nA,B,C";A,B,C 
20 IF B T 2  - 4  * A * C < 0 THEN PRINT "ROOTS A:RE 

IMAGI NARY" : END 
30  PRINT "ROOTS ARE REAL" 

b) 1 0  INPUT "ENTER ARTIST' S NNAMEn ; N$ 
20  RESTORE 
3 0  FOR I = 1 TO 1 5  
40  READA$,R$ 
5 0  IF A$ = N$ THEN PRINT A$ ,R$ 
60  NEXT I 
7 0  INPUT "DO YOU WANT TO CHECK ANOTHER (Y/N) " i: Z$ 
80  IF Z$ < > "Y" AND Z$ < :> "N" THEN 7 0  
90  IF Z$ = "Yn THEN 1 0  
1 0 0  PRINT "THAT'S ALL FOR NOW.. BYE" 
1 1 0  DATA BACH,B MINOR MASS 
1 2 0  DATA BACH,ORGAN FAVORITES 
1 3 0  DATA BACH,CONCERTOS 
1 4 0  DATA MOZART,DON GI0VA:NNI 
1 5 0  DATA MOZART,'ORGAN MUSIC 
1 6 0  DATA MOZART,PIANO CONCERTO 826 
1 7 0  DATA VIVALD1,GREATEST HITS 
1 8 0  DATA VERD1,FALSTAFF 
1 9 0  DATA VERD1,OTHELO 
200  DATA BEATLES,HEY JUDE 
210 DATA BEATLES,REVOLVER 
2 2 0  DATA BEATLES,SGT.PEPPER 
2 3 0  DATA BILLY JOEL,STRANGER 
2 4 0  DATA BILLY JOELfTURNSITILES 
250  DATA BILLY JOEL,COLD SPRING HARBOR 



Chapter ementary 
1 )  Use t h e  f i v e  E n g l i s h  w o r d s  and t h e i r  S p a n i s h  t r a n s l a t i o n s  and 

place t h e  t e n  w o r d s  i n  d a t a  statements.  D i s p l a y  a S p a n i s h  w o r d  t o  
t h e  u s e r  and a s k  f o r  i t s  E n g l i s h  e q u i v a l e n t .  T e l l  t h e  u s e r  i f  t h e  
response g i v e n  i s  CORRECT o r  INCORRECT. I f  t h e  u s e r  i s  i n c o r r e c t ,  
a l s o  t e l l  w h a t  t h e  cor rec t  response s h o u l d  h a v e  been.  C o n t i n u e  i n  
t h i s  manner u n t i l  a l l  f i v e  t r a n s l a t i o n s  have  been attempted. U s e  
READ...DATA s t a t e m e n t s  t o  accept y o u r  t e s t  v a l u e s .  

1 0 0  DATA HOUSE,CASA 
1 1 0  DATA EGGS,HUEVOS 
1 2 0  DAl'A MII.,K,LECHE 
130  DATA FATHERIPADRE 
1 4 0  DATA WATER,AGUA 

RUN 
WHAT I S  THE ENGLISH WORD FOR CASA?HOUSE 
CORRECT! I I 
WHAT I S  THE ENGLISH WOKD FOR HUEYOS?EGGS 
CORRECT1 I I 
WHAT I S  THE ENGLISH WORD FOR LECHE?FRY 
INCORRECT...LECHE MEANS MILK 
WHAT I S  THE ENGLISH WORD FOR PADRE?WATER 
INCORRECT. . . PADRE MEANS FATHER 
WHAT I S  THE ENGLISH WORD FOR AGUA?WATER 
CORRECT! I I 

2 )  Write a p r o g r a m  w h i c h  c o n t a i n s  t w e l v e  a d j e c t i v e s  w i t h i n  a d a t a  
s t a t e m e n t .  When e x e c u t e d ,  t h e  program w i l l  a s k  t h e  user f o r  h i s  
b i r t h  m o n t h .  T h e  o u t p u t  w i l l  b e  a goofy  r e m a r k ,  a s  s h o w n  i n  t h e  
f o l l o w i n g  e x a m p l e :  

RUN 
ENTER YOUR F I R S T  NAME? JOHN 
ENTER YOUR BIRTH MONTH? 11 

YOU ARE A VERY FRIENDLY PERSON, JOHN. 

T h e  secret  i s  t o  read t h e  da ta  l i s t  N times, w h e r e  N is  t h e  m o n t h  
n u m b e r .  I n  t h e  e x a m p l e  above FRIENDLY w a s  t h e  1 1 t h  w o r d  i n  t h e  
d a t a  l ist .  W e  w i l l  f i n d  a be t t e r  m e t h o d  i n  chapter 6. 

3 )  Write a p r o g r a m  t h a t  w i l l  f i n d  a l l  i n t e g e r s  b e t w e e n  1 and 1 0 0 ,  
i n c l u s i v e l y ,  t h a t  m a k e  b o t h  of t h e  f o l l o w i n g  i n e q u a l i t i e s  t r u e :  
~ f 3  + X > 5 0  & ~ 7 3  - X < 9 9 9  . 

RUN 
7 
8 
9 
1 0  



~ a p t e r  2 Supp ementary Probl 
1) 10 FOR X = 1 TO 10 

2 0  READ A$,B$ 
30 PRINT "WHAT IS THE ENGLISH WORD FOR " ;A$; : INI?UT X$ 
40 IF X$ = B$ THEN PRINT "COR.RECTI?!": GOT0 60 
50 IF X$ < > B$ THEN PRINT "INCORRECT... ";A$;" MEANS " ; B $  
60 NEXT X 
70 DATA CASAIHOUSE,HUEVOSIEGGSILECHEIMILKIPADREIFj~THER 
80 DATA AGUA,WATER 

2) 10 INPUT "EKTER YOUR NAMEn;N$ 
20 INPUT "ENTER YOUR BIRTH MONTH" ;N 
30 FOR I = 1 TO N 
4 0  READX$ 
50 NEXT I 
6 0  PRINT "YOU'RE A VERY ";X$;" PERSON, ";N$;"." 
70 DATA YOUNGIOLDfHAPPYfHEALTHYIAMBITIOUSfNICE 
80 DATA ATHLETICfHUNGRYfCOOLINEATIFRIENDLYISMART 

3) 10 FOR X = 1 TO 100 
20 IF (X t 2 )  + X > 50 AND (X 7 3 )  - X < 999 THEN PRINT X 
30 NEXT X 



Chapter 2 Test 
P a r t  I D e t e r m i n e  t h e  e x a c t  o u t p u t  o f  e a c h  o f  t h e  f o l l o w i n g  p rog rams :  

a)  1 0  PRINT 2 + 4 * 3 d )  1 0  X = 2 
20 PRINT 1 + 2 + 3 / 2 2 0 Y = 3  
30 PRINT 20 - 8 / 2 A 3 3 0 Z = 4  
40 PRINT ( 2  A 2 + 2 )  / 2 + 2 40 FOR X = 1 TO 3 

50 Y = X + Z  
60 PRINTY;"  "; 

b )  l O F O R I = l T O 4  70 NEXT X 
20 READX$ 80 PRINT Z 
30  I F  X$ < "BA" THEN PRINT X$ 90 PRINT X 
40 NEXT I 
50  DATA " A","ABn," B","Bn 

e) 1 0 F O R X = 2 T O - 2  
20 P R I N T X * X - 1  

c )  1 0 F O R J = - 3 T O 8 S T E P 3  30  NEXT X 
20 PRINT J ;"  "; 
30  NEXT J 

P a r t  I1 C i r c l e  t h e  p r o g r a m i n g  e r r o r ( s )  w i t h i n  e a c h  p r o g r a m  g i v e n .  
E x p l a i n  wha t  mus t  b e  d o n e  t o  co r r ec t  t h e  e r r o r .  I f  no  e r r o r  
e x i s t s ,  s t a t e  s o .  

a )  1 0  INPUT X d )  1 0  REM PRINT "APPLEn D+1 
20 I F  X A 2 > 1 6  THEN "X;  I S  TIMES 

A SOLUTION" 20 INPUT D 
30  GOT0 20 30 FOR I = 1 TO D 

40 PRINT "APPLE" 
50 NEXT D 
60 GOT0 40 

b )  1 0  REM PRINT A LIST FROM 0 TO 9 
20 FOR K = 1 TO 1 0  
30  J = K - 1: PRINT J : K  = J e) 1 0  REM MOUNTAIN STATE 
40 NEXT K AREA CODE INDEX 

20 INPUT "AREA CODEn;A1 
30 FOR I = 1 TO 6 

c)  1 0  READ P,Q 40 READ A2,S$ 
20  I F  P > 0 AND Q > 0 THEN 40 50 I F  A 1  = A2 THEN PRINT 
30  I F  P < 0 AND Q < 0 THEN 50 "STATE"; S$ 
40 PRINT "BOTH POSITIVEn 60 NEXT I 
5 0  PRINT "BOTH NEGATIVEn 70 PRINT "CODE NOT ON 
60 GOTO 1 0  FILE" 
70  DATA - 1 , - 3 , 2 f 4 f 5 f - 1 7  80 GOT0 20 

90 DATA 406,MONTANAf307, 
WYOMINGf303,COLORADOf 
208,  IDAHO, 801  ,UTAHf 
702,NEVADA 

P a r t  111 Wr i t e  t h e  f o l l o w i n g  p rog rams  as c o n c i s e l y  as  p o s s i b l e :  

a)  Write a p r o g r a m  t h a t  w i l l  a s k  f o r  t h e  l a s t  names o f  t h r e e  
d i f f e r e n t  p e o p l e  and  t h a t  w i l l  t h e n  p r i n t  o u t  t h e  name t h a t  
comes f i r s t  a l p h a b e t i c a l l y .  A RUN s h o u l d  l o o k  l i k e  t h i s :  

RUN 
FIRST NAME 3 SMITH 
SECOND NAME 3 JONES 
THIRD NAME 3 LYNCH 
THE FIRST NAME I S  JONES 2.23 



b) W r i t e  a  program which w i l l  h e l p  young c h i l d r e n  n u h e r s .  
The program shou ld  p r i n t  t h e  n u ~ b e r s  I through 10 on t h e  
s c r e e n ,  one a t  a t i m e ,  and t h e n  ask t h e  c h i l d  t o  i n p u t  t h e  
c o r r e c t  E n g l i s h  s p e l l i n g  sf t h e  word. Your program w i l l  
c o n t a i n  a d a t a  s t a t e m e n t  which l o o k s  l i k e  t h e  fo l lowing :  

DATA ONE,TW8,TNREErFOUR,FIVE,SIX,SEVEl~,EIGBT,NIME,TEN 

Give t h e  c h i l d  two chances  t o  respond i n c o r r e c t l y ,  t h e n  g i v e  
t h e  c o r r e c t  answer. 

RUN 
ENTER THE WORD FOR l?TWO 
I NGORREGT 
ENTER THE WORD FOR l?THREE 
I NGBRRECT 
THE ANSWER IS ONE 

ENTER THE WORD FOR 2?TWO 
COaREGT (and s o  on th rough  nu&er 1 0 )  



Chapter 2 Test So 
The c r e d i t  f o r  each  problem is  g i v e n  i n  b r a c k e t s  [ 1 .  

a )  RUN 
1 4  
4.5 
1 9  
5  

b )  RUN 
A 

AB 
B 

B 

d )  RUN 
5 6 7 4  
4 

e )  RUN 
3  

c)  RUN 
- 3 0 3 6  

P a r t  I1 [ 5@ = 25 ] 

a )  I n  l i n e  20 t h e  PRINT command was o m i t t e d  a f t e r  t h e  THEN 
s t a t e m e n t .  Also t h e  q u o t a t i o n  mark p r e c e d i n g  'X;' i n  l i n e  20 
shou ld  f o l l o w  t h e  semicolon.  L ine  30 shou ld  read  30 "GOT0 
10"  ; o t h e r w i s e ,  we would have an e n d l e s s  loop .  

b )  The l a s t  s t a t e m e n t  i n  l i n e  30 ( K  = J)  shou ld  b e  o m i t t e d .  
Leaving t h i s  s t a t e m e n t  i n  would a l s o  r e s u l t  i n  an e n d l e s s  
loop .  

c)  I f  a  p o s i t i v e  number were e n t e r e d ,  "Both P o s i t i v e "  and "Both 
Negat ive"  would b e  p r i n t e d .  To e l i m i n a t e  t h i s  problem, 
r e w r i t e  l i n e s  20-50 by i n s e r t i n g  

20 I F  P  > 0 AM) Q > 0 THEN PRINT "BOTH POSITIVE" 
30 IF P  < 0 AND Q < 0 THEN PRINT "BOTH NEGATIVE" 
40 GOT0 10  

d )  S i n c e  you c a n ' t  e n t e r  a  l o o p  from t h e  middle ,  l i n e  60 shou ld  
be changed t o :  

60 PRINT "APPLE" 

e) Even i f  t h e  e q u a l  c o n d i t i o n  is m e t  i n  l i n e  50, t h e  l o o p  w i l l  
c o n t i n u e  t o  e x e c u t e  and p r i n t  t h e  "CODE NOT I N  F I L E "  message. 
L i n e  50 m u s t  b e  made i n t o  a  m u l t i p l e  s t a t e m e n t  l i n e  by adding 
":GOTO 20" a t  t h e  end o f  t h e  l i n e .  T h i s  w i l l  e x i t  you from 
t h e  l o o p  when t h e  e q u a l  c o n d i t i o n  is m e t .  A l so ,  a  RESTORE 
s t a t e m e n t  shou ld  b e  added a t  l i n e  25 t o  a l l o w  t h e  d a t a  t o  b e  
read  from t h e  beg inn ing  each  t i m e  t h e  l o o p  is e n t e r e d .  



Part 111 

a) 10 X$ = "ZZZ" 
20 FOR I = 1 TO 3 
30 READ A$ 
40 PRINT A$; " NAME"; : INPUT Z$ 
50 IF Z$ < X$ THEN X$ = Z $  
60 NJXT I 
70 PRINT "THE FIRST NAME IS ";X$ 
80 DATA FIRST,SECOND,THIRD 
90 END 

b) 10 FOR X = 1 TO 10 [ 25 1 
20 READ A$ 
30 FOR I = 1 TO 2 
40 PRINT "WHAT IS THE WOIZD FORn;X;: INPUT B$ 
50 IF A$ = B$ THEN PRINT "CORRECT": GOT0 90 
60 PRINT " INCORRECT" 
70 NJXT I 
80 PRINT "THE ANSWER IS ";A$ 
90 PRINT 
100 NJXT X 
110 DATA ONEfTWOITHREE,FOUR,FIVE,SIXftSEVENfEIC~HT,NINEfTEN 



Lesson 

OBJECTIVES: a )  t o  b e  a b l e  t o  g e n e r a t e  sets of  random numbers us ing  
t h e  RND(0) s t a t e m e n t  

b )  t o  a p p l y  t h e  I N T  s t a t e m e n t  t o  c r e a t e  sets of  
i n t e g e r  random numbers, t o  round o f f  numbers and t o  t e s t  
numbers f o r  p a r t i c u l a r  f e a t u r e s  

ASSIGNMENT: Read pages  3 .1  and 3.2 Do review problems 1 - 2  
Text  problems 1 ,3 ,5 ,9 ,25 ,27  Homework problems 

2,4,12,16,20,22 

The RND s t a t e m e n t  can b e  compared t o  a  v a r i a b l e  box which c o n t a i n s  
a  new v a l u e  e v e r y  t i m e  one  l o o k s  i n t o  i t .  It is a  ' b o t t o m l e s s ~ o x  
from which random numbers between 0  and 1 emerge. 

PRINT RND(0) 
.lo3117626 

PRINT RND(0) 
.0177148333 

PRINT RND ( 0  ) 
.779343355 

I n  t h e  same s e n s e  t h e  v a l u e  i n  box X may b e  p r i n t e d  o r  used i n  a  
mathemat ica l  e x p r e s s i o n ,  s o  t o o  may t h e  RND(0) box. The o n l y  t h i n g  you 
canno t  do is a s s i g n  a  v a l u e  t o  t h e  RND(0) box; t h i s  c a n  o n l y  b e  done 
by t h e  computer.  

When R N D . i s  i n t r o d u c e d  by d e m o n s t r a t i n g  program 3.1,  have t h e  
s t u d e n t s  n o t e ' t h a t  t h e  numbers produced a r e  n o t  v e r y  u s e f u l  f o r  
d e a l i n g  w i t h  s i m u l a t i o n s  o f  r e a l  s i t u a t i o n s :  v a l u e s  i n  a  deck of  c a r d  
o r  on a  d i e  do  n o t  range  between 0  and 1. A f t e r  s t u d e n t s  s t u d y  t h e  
o u t p u t  of  program 3.1, t h e y  may s e e  t h a t  a  more u s e f u l  set  o f  numbers, 
namely 0 ,1 ,2 ,3 , . . . , 9  may b e  produced i f  a  method c a n  b e  found t o  move 
t h e  dec imal  p o i n t  one  p l a c e  t o  t h e  r i g h t  and t h e n  d r o p  t h e  f r a c t i o n a l  
p a r t .  But b e  c a r e f u l  on p h r a s e o l o g y  h e r e :  "dropping t h e  f r a c t i o n a l  
p a r t "  is n o t  always t h e  consequence o f  t h e  I N T  s t a t e m e n t ,  a s  w i l l  b e  
d i s c u s s e d  below. 



The v a l u e  o f  t h e  a rgumen t  ( X )  of t h e  RND(:X) s t a t e m e n t  may b e  any  
i n t e g e r .  The v a l u e  o f  t h e  a rgumen t  is  i r r e l e v e n t .  I t  is r a t h e r  t h e  
s i g n  o f  t h e  a rgumen t  ( - ,Of+  ) which  d e c i d e s  t h e  ou tcome o f  t h e  RND 
s t a t e m e n t .  

I t  s h o u l d  b e  n o t e d  t h a t  a p rog~ram d e s i g n e d  t o  p r i n t  a l i s t  o f  
random numbers  u s i n g  a p o s i t i v e  i n t e g e r  as an  a rgumen t  w i l l  p r o d u c e  
t h e  same se t  e a c h  t i m e  t h e  p rog ram is  f i r s t  r u n  a f t e r  t h e  compu te r  is  
t u r n e d  on .  T h i s  creates a s e r i o u s  p r o b l e m  whmen r u n n i n g  game p r o g r a m s  
o r  any  p rog ram whe re  t h e  r e s u l t s  s h o u l d  n o t  b'e p r e d i c t a b l e .  F o r  
example ,  t y p i n g  i n  t h e  f o l l o w i n g  p rog ram a g a i n  and r u n n i n g  it w i l l  
y i e l d  i d e n t i c a l  numbers:  

1 0  F O R I = l T O 4  
20 N = RND (1) 
3 0 PRINT N 
40 NEXT I 
RUN 

.973136996 

. lo3117626  

.0277148333 

.779343355 

(Tu rn  o f f  t h e  compu te r  and r e - e n t e r  t h e  p rog ram and r u n  it.) 

R U N  
.973136996 
. lo3117626  
.0277148333 
.779343355 

To g u a r a n t e e  a new set  o f  random numbers  e a c h  t i m e  a p rog ram is 
r u n ,  t h e  a rgument  ( X )  s h o u l d  b e  s e t  t o  z e r o .  A new se t  o f  random 
numbers w i l l  b e  p r o d u c e d  f o r  s u b s e q u e n t  random s t a t e m e n t s  e a c h  time 
t h e  compu te r  i s  t u r n e d  on.  T h e r e f o r e ,  a n  a rgumen t  ( 0 )  s h o u l d  b e  u s e d  
f o r  mos t  s i t u a t i o n s  i n  which  random numbers  are  u s e d .  F o r  example :  

1 0  F O R I = l T O 4  
20 N = RND ( 0 )  
3 0 PRINT N 
40 NEXT I 
R U N  

.365698131 

.830384226 
,947350239 
,131733636 

(Tu rn  o f f  t h e  compu te r  and  r e - e n t e r  t h e  p rog ram and r u n  i t .) 

RUN 
.968498391 
.584208112 
.760921408 
. I83321568  



However, it i s  sometimes u s e f u l  t o  have a s e t  of  "random" numbers 
which i s  p r e d i c t a b l e .  One such  i n s t a n c e  would be  i n  t h e  debugging of  
a program. I f  you a r e  a t t e m p t i n g  t o  f i x  an e r r o r  i n  a program, us ing  
t h e  same d a t a  on each  R U N  i s  enormously h e l p f u l .  T h i s  is  accomplished 
by t h e  u s e  of a n e g a t i v e  argument i n  t h e  RND s t a t e m e n t .  Although t h e  
same r e s u l t s  can  come abou t  from u s i n g  a p o s i t i v e  argument and t u r n i n g  
t h e  computer o f f  and on,  t h e  n e g a t i v e  argument a l l o w s  f o r  p r e d i c t a b l e  
outcome w i t h o u t  r e - e n t e r i n g  t h e  program. For example: 

10 X = RND(-1) 
20 FOR I = 1 TO 5 
30 PRINT RND(X) 
40 NEXT I 

RUN 
.328780872 
.978964086 
.895758909 
.161031701 
.0224078245 

RUN 
.328780872 
.978964086 
.895758909 
,161031701 
.0224078245 

L ine  1 0  produces  t h e  i n i t i a l  " s e e d n  f o r  t h e  RND s t a t e m e n t  i n  l i n e  30. 
I t  s h o u l d  b e  no ted  t h a t  a n e g a t i v e  argument o n l y  produces  an i n i t i a l  
" seedn  f o r  subsequen t  RND s t a t e m e n t s  t o  a c t  upon. Also ,  e a c h  n e g a t i v e  
number produces  a un ique  " s e e d n .  For  example: 

10 FOR X = -10 TO -1 
20 PRINT X , R N D ( X )  
30 NEXT X 

RUN 
-. 1. Qj 
..- C? 

C! 

7 
6 
I-? 
.--I 

... 1 .  -:. 
__:I 

..... , :-, 
.L 

1. 

:5. 73.7295~!-?;~ ..... i ? ! ~  
- .' 
..:, . .:, 4 7 ti & (2 E-: .- 2; E.2 
F> <? <, ::, ,-> 7: .-,KT - 
i.. . .,: L, .-,I ; .J .r7 E - .<?j z 
" "7 - 7  '7 1;' .-: " 
%, . ,& i: , L- ( i j  8 -- gf:j 

4. 4.{322t i2 'Ti l .E-f i :3 - -7 7 .-, r> ... 
.:. . , .-. , ,. $4 /.I b E3 E 121 8 
,..I 
A,:, (a 9 2 3, 4.6 5 2 E .-- $38 
4 !.I 3 2 1 '7 1 7 9 E ....- (zi 3 
2. !3'a2g55&,':7~.-$~!3 
2 .  79 1 ":,&i!172E---fYE 



S t u d e n t s  maybe somewhat p e r p l e x e d  t h a t  

PRINT INT(-3.1) 

d o e s  n o t  p r o d u c e  t h e  o u t p u t  -3. To show why, u s e  a  number l i n e  
a n a l o g y .  F i r s t  show s e v e r a l  examples  i n  t h e  p o s i t i v e  r a n g e ,  t h e n  
d l s c u s s  -3.1. 

The INT s t a t e m e n t  a lways  g e n e r a t e s  t h e  i n t e g e r  found  t o  t h e  o f  a 
n o n - i n t e g e r  a rgumen t  on a  t r a d i t i o n a l  number l i n e .  

The number l i n e  is a l s o  u s e f u l  f o r  d i s c u s s i o n s  c o n c e r n i n g  t h e  
p r o c e s s  o f  round ing .  Compare: 

\ f a . ,  

Whi le  d e v e l o p i n g  t h e  f o r m u l a  f o r  g e n e r a t i o n  o f  a  set  o f  i n t e g e r s  
be tween  a  and b ,  i n c l u s i v e ,  a l l o w  t h e  s t u d e n t s  t o  see where  ' + 1 '  i n  

comes from. A t  a  g l a n c e  many s t u d e n t s  w i l l  s a y  t h a t  t h e r e  a r e  1 0  
e l e m e n t s  i n  t h e  s e t  

b u t  when t h e  se t  i s  w r i t t e n  o u t  a s  

it is e a s y  t o  see t h a t  t h e  set  c o n t a i n s  a ~ ~ e g  t h a n  t h e  d i f f e r e n c e  
be tween  t h e  end p o i n t s .  

The a b i l i t y  t o  d e t e r m i n e  w h e t h e r  a  number is even  o r  odd is a  
u s e f u l  t o o l .  You may p r e f e r  t o  l e t  s t u d e n t s  d e v e l o p  t h e  s t r a t e g y  
needed  on t h e i r  own. I f  you d e c i d e  i n s t e a d  t o  d i s c u s s  t h i s  
a p p l i c a t i o n  i n  c l a s s ,  t h e  f o l l o w i n g  program p r o v i d e s  a u s e f u l  summary: 

1 0  INPUT "BNTEH ANY INTEGER"; N 
20 I F  N <> INT ( N )  THEN PRINT "NOT AN INTEGER" :GOTO 1 0  
30 I F  N / 2  = INT ( N  / 2:) THEN PRINT "EVEN" 
40 I F  N / 3  = INT ( N  / 33 THEN PRINT "MULTIPLE OF 3"  

Using a  s t r a t e g y  s i m i l a r  t o  t h a t  i n  l i n e s  30 and 40,  y o u r  s t u d e n t s  
s h o u l d  now b e  a b l e  t o  write a  p rogram t o  t e s t  a  number t o  d e t e r m i n e  
whe the r  it i s  pr ime.  A p r i m e  number i s  a  number which i s  e v e n l y  
d i v i s i b l e  o n l y  by i t s e l f  and 1. The f o l l o w i n g  program is t h e  o n e  y o u r  
s t u d e n t s  s h o u l d  p roduce :  



1 0  INPUT "INTEGER > 2 PLEASEn;N 
2 0  F O R X =  2 TO N - 1 
30 I F  N / X = I N T  (N  / Xj THEN 7 0  
4 0  NEXT X 
50 P R I N T  "THAT INTEGER I S  PRIME." 
60  END 
7 0  P R I N T  "THAT INTEGER I S  NOT PRIME." 





Worksheet 3.1 
P a r t  I F o r  e a c h  r a n g e  s p e c i f i e d  b e l o w  w r i t e  a  s i n g l e  s t a t e m e n t  wh ich  

w i l l  g e n e r a t e  o n e  random i n t e g e r  w i t h i n  t h e  r a n g e :  

a) 0  and  1 0 0 ,  i n c l u s i v e  

b )  1 and 1 0 0 ,  i n c l u s i v e  

c)  0  a n d  1 0 0 0 ,  i n c l u s i v e  

d )  1 and  2 ,  i n c l u s i v e  

e)  1 7  and  24 ,  i n c l u s i v e  

f )  -3 and  3 ,  i n c l u s i v e  

g )  0  and  -100,  i n c l u s i v e  

P a r t  I1 D e t e r m i n e  t h e  o u t p u t  o f  e a c h  o f  t h e  f o l l o w i n g  p rog rams :  

a) 1 0  F O R I = l T O 6  
20 READ X 
30 P R I N T  I N T  ( X )  
40 NEXT I 
50 DATA 2,2.001,1.999,-2,-2.001,-2.999 

b )  1 0  F O R I = l T O l O  
20 READ X 
30 P R I N T  I N T  ( X  + . 5 )  
40 NFXT I 
50 DATA . 001 , .49915 .00 ,5 .0115 .991 - .0011- .4991-5 .001  

-5.01,-5.99 

P a r t  I11 Write t h e  f o l l o w i n g  p r o g r a m  as c o n c i s e l y  as p o s s i b l e :  

a)  W r i t e  a p r o g r a m  t o  s i m u l a t e  a p a i r  o f  d i c e  and  h a v e  t h e  
c o m p u t e r  p r i n t  t h e  f o l l o w i n g  r e s u l t .  Any o t h e r  i n p u t  s h o u l d  
t e r m i n a t e  t h e  p rogram.  

RUN 
8 

H I T  RETURN T O  ROLL AGAIN? 

11 
H I T  RETURN T O  ROLL AGAIN? 

9  
H I T  RETURN T O  ROLL AGAIN? 

7 
H I T  RETURN T O  ROLL AGAIN? 



Worksheet 3.1 
P a r t  I 

a )  PRINT INT(RND ( 0 )  * 1 0 1 )  

b )  PRINT INT(RED(O)*100+1)  

C )  PRINT INT(RND ( 0 )  * 1 0 0 1 )  

d )  PRINT INT(RND ( 0 )  *2+1)  

e )  PRINT INT(RND(0) *8+17)  

f) PRINT INT(:RND ( 0 )  *7-3)  

g )  PRINT INT(RND(0) *101-100)  o r  PRINT INT(RND(0) * ( - 1 0 1 )  ) 

P a r t  I1 

P a r t  I11 

a)  1 0  PRINT INT ( RND ( 0 )  * 6 + 1) + INT ( RND ( 0 )  * 6 + 1) 
20  INPUT "HIT RETURN TO ROLL AGAINn;D$ 
30  I F  D$ = " "  THEN 1 0  
4 0  END 



Lesson 3 .2  

OBJECTIVES: a )  t o  comprehend t h e  t e c h n i q u e  of  summation 

b )  t o  a p p l y  t h e  summation t e c h n i q u e  t o  c o u n t i n g  and 
accumula t ing  a p p l i c a t i o n s  

ASSIGNMENT: Read SUMMATION s e c t i o n  Do review problem 3 
beg inn ing  on page 3.3 
Text  problems 7 ,15 ,17,19 Homework problems 6,10,18,26 

To i n t r o d u c e  t h e  i d e a  o f  summation, f i r s t  d e m o n s t r a t e  a  s i m p l e  
c o u n t e r .  A c o u n t e r  w i l l  b e  a  v a r i a b l e  t o  which w e  add 1 r e p e t i t i v e l y ,  
a s  is done i n  l i n e  :O o f  t h e  f o l l o w i n g  program: 

l O S = S C l  
20 PRINT S  
30 G O T 0  10  

L i n e  10  a be e x p l a i n e d  c a r e f u l l y .  The box ana logy  w i l l  p rove  t o  b e  
v e r y  h e l p f u l  h e r e ,  b u t  b e g i n  by c o n s i d e r i n g  a  seemingly  u n r e l a t e d  
example: 

1 0 Y = 5  
2 0 X = Y + l  
30 PRINT X 

A t  l i n e  20, Y + 1 must b e  e v a l u a t e d :  t h e  computer f i n d s  t h e  c u r r e n t  
v a l u e  o f  Y and adds  1 t o  i t .  The r e s u l t  is  t h e n  a s s i g n e d  t o  t h e  
v a r i a b l e  X .  

Now, i n  t h e  c a s e  a t  hand, we n o t e  f i r s t  t h a t  S is  i n i t i a l l y  ze ro :  
S 

When l i n e  20 is e x e c u t e d ,  S  + 1 must b e  e v a l u a t e d :  t h e  computer t a k e s  
t h e  c u r r e n t  v a l u e  of  S, 0 ,  and adds  I t o  it. The r e s u l t ,  1, is now 
a s s i g n e d  t o  t h e  v a r i a b l e  S .  ( I n  p r a c t i c e  e r a s e  0 and i n s e r t  I i n  t h e  
box. ) 

S 

The 0 p r e s e n t  i n  S is now e r a s e d  and r e p l a c e d  by 1. Repeat  t h e  
p r o c e s s  two o r  t h r e e  times f o r  emphasis .  The o p e r a t i o n  can  b e  f u r t h e r  
s t r e s s e d  by drawing 



t o  i n d i c a t e  t h a t  t h e  r i q h t  s i d e  is e v a l u a t e d  u s i n g  t h e  ' o l d '  v a l u e  o f  - - 

S, t h e n  

t o  show t h a t  t h e  r e s u l t  is a s s i g n e d  'back t o '  t h e  v a r i a b l e  S. 

I n  game a p p l i c a t i o n s  summation is f r e q u e n t l y  used t o  keep s c o r e .  

The s i m p l e  c o u n t e r  is j u s t  one  o f  t h e  s e v e r a l  t e c h n i q u e s  which may 
b e  grouped under t h e  heading 'summation' .  Your s t u d e n t s  shou ld  now b e  
a b l e  t o  p r e d i c t  t h e  o u t p u t  of  

1 0 N = 4  
20 FOR X = 1 TO 4  
30 S = S + N  
40 PRINT S  
50 NEXT X 
RUN 

4  
8 
12 
16 

The v a l u e  o f  N i n  l i n e  10  s e l e c t s  t h e  ' s t e p  s i z e '  f o r  coun t ing  and s o  
t h i s  program might  b e  c a l l e d  a  ' c o u n t  by N '  c o u n t e r .  

A s t i l l  more u s e f u l  form o f  summation can  b e  r e f e r r e d  t o  a s  an 
' a c c u m u l a t o r ' .  Consider  t h e  f o l l o w i n g  program: 

10 FOR I = 1 TO 5  
20 INPUTN 
30 S = S + N  
40 NEXT I 
50 PRINT "SUM=";S 
R U N  
3 4  
? 2  
3 6  
? 9 
3 1 
SUM= 22 

This  program a l l o w s  t h e  f i v e  v a l u e s  e n t e r e d  a t  l i n e  20 t o  b e  
accumulated o r  summed i n  v a r i a b l e  box S. I n  t h i s  s e n s e ,  S  may be  
c a l l e d  an accumula tor .  The c o n t e n t s  of  t h e  accumula tor  ( t h e  s u m  o f  
t h e  5  numbers) a r e  u l t i m a t e l y  p r i n t e d  o u t  a t  l i n e  50. 

P r o g r e s s i o n s  p r o v i d e  an i n t e r e s t i n g  a p p l i c a t i o n  of  t h e  summation 
t e c h n i q u e .  Bank i n t . e r e s t  and p o p u l a t i o n  growth problems a r e  of  t h i s  
type .  Do n o t  v e n t u r e  i n t o  such  problems u n t i l  your  s t u d e n t s  a r e  
c o m f o r t a b l e  w i t h  summation. 



I n  compound i n t e r e s t  p r o b l e m s  t h e  v a l u e  t o  b e  added  t o  t h e  
a c c u m u l a t o r  d e p e n d s  o n  t h e  most  r e c e n t  v a l u e  o f  t h e  a c c u m u l a t o r .  The 
i n t e r e s t  t o  b e  added  t o  t h e  b a l a n c e  ( a t  t h e  end  o f  e a c h  compounding 
p e r i o d )  is a f i x e d  p e r c e n t a g e  o f  t h e  b a l a n c e .  

F o r  examp le ,  i f  $1 ,000  is i n v e s t e d  i n  a t e n  y e a r  bond wh ich  e a r n s  
8% compound l n t e r e s t  e a c h  y e a r ,  t h e  f o l l o w i n g  p rog ram w i l l  p r o d u c e  t h e  
y i e l d  a t  t h e  end  o f  1 0  y e a r s .  

1 0  S  = 1 0 0 0  
20 FOR X = 1 TO 1 0  
3 0  S = S + . O 8 * S  
40 NEXT X 
50  PRINT S 

Note  how l i n e  30 t a k e s  t h e  o l d  v a l u e  o f  S  p l u s  8% o f  S and a d d s  t hem 
t o  d e t e r m i n e  t h e  new v a l u e  o f  S. R e p e a t i n g  t h i s  p r o c e s s  1 0  times 
y i e l d s  t h e  v a l u e  o f  t h e  bond .  

D r a w  a c h e s s b o a r d  ( 8 x 8  s q u a r e s ) .  On t h e  f i r s t  s q u a r e ,  d r a w  a n  IOU 
f o r  o n e  b i l l i o n t h  o f  a d o l l a r  ( .000000001  d o l l a r ) .  On t h e  s e c o n d  
s q u a r e  p l a c e  twice as much ( .000000002 d o l l a r ) ,  and  on t h e  t h i r d  p l a c e  
twice as much a g a i n  ( .000000004  d o l l a r ) .  Ask t h e  s t u d e n t s  wh ich  t h e y  
would p r e f e r  - t h e  v a l u e  o f  t h e  c h e s s b o a r d  o n c e  f i l l e d  i n  t h i s  manner  
e~ o n e  hund red  d o l l a r s .  The s o l u t i o n  is f o u n d  f rom:  

l O N = l E - 9  
2 0  FOR I = 1 TO 6 4  
30 S = S + N  
40 N = N * 2  
50  NEXT I 
60 PRINT AAGCUMULATED AMOUNT ISn;S 

Note  how l i n e  40 d o u b l e s  t h e  amount  wh ich  w i l l  b e  added  on t h e  
s u b s e q u e n t  time a r o u n d  t h e  l o o p .  When t h e  p r o g r a m  is r u n ,  t h e  r e s u l t  
is f o u n d  t o  be  

RUN 
ACCUMUUTED AMOUNT I S  l e84467441E+10  

So t h e  c h e s s b o a r d  is wer th  o v e r  1 8  m i l l i o n  d o l l a r s !  





P a r t  I 

a 1 

P a r t  I1 

a 1 

P r e d i c t  t h e  o u t p u t  o f  e a c h  o f  t h e  f o l l o w i n g  p r o g r a m s :  

1 0 A = 5  
2 0  FOR X = 1 TO 3 
3 0  PRINT "A EQUALSn;A 
40 A = A  + 5  
5 0  NEXT X 

l o x - 1  
2 0  FOR Y = 1 TO 4 
3 0  PRINT X 
40 X = X + 1  
5 0  NEXT Y 

1 o x = o  
2 0 Y = 3  
3 0 X = X + l  
40 I F  X > Y THEN 7 0  
5 0  PRINT X ;  " I S  NOT GREATER THANN;Y 
6 0  GOT0 30  
70  PRINT X;  " I S  GREATER THANn;Y 

1 0 X = 0  
2 0  FOR I = 1 TO 5 
3 0  X = X + I  
40 NEXT I 
5 0  PRINT X 

1 0 X = 5  
20  PRINT X 
3 0  I F  X = 1 2  THEN 70  
40 I F  X < = 1 0  THEN 6 0  
5 0  X = X - 9: GOT0 20  
6 0  X = X + 5 :  GOTO 20 
70  PRINT "YEAH" 

1 0  FOR I = 1 TO 3 
20  READ N , M  
3 0  S = S + 2 * M + N  
4 0  NEXT I 
5 0  PRINT S 
6 0  DATA 3 r - 2 , 1 , 5 , - 6 , 2  

Write e a c h  o f  t h e  f o l l o w i n g  p r o g r a m s  as c o n c i s e l y  as  
p o s s i b l e :  

Write a p r o g r a m  t o  c o u n t  t h e  number  o f  o c c u r r e n c e s  o f  7 i n  
1 0 0  r o l l s  o f  a p a i r  o f  d i c e .  

RUN 
9 OCCURRED 22  TIMES 

I f  y o u r  f a t h e r  gave you 1 penny on t h e  f i r s t  day,  2 o n  t h e  
second,  and 4 on t h e  t h i r d ,  and s o  a n ,  d o u b l i n g  t h e  money 
g i v e n  you per day,  how much money w s u l d  y o u  have  a t  t h e  e n d  
of 33 days?  



Worksheet 3.2 So 
P a r t  1 

a)  A EQUALS 5 
A EQUALS 1 0  
A EQUALS 1 5  

c )  1 I S  NOT GREATER THAN 3 
2 I S  NOT GREATER THAN 3 
3 I S  NOT GREATER THAN 3 
4 I S  GREATER THAN 3 

el 5 
1 0  
15 
6 
11 
2 
7 
1 2  

YEAH 

f )  The  s t u d e n t  shou ld  t e s t  e a c h  v a l u e  o f  I s e p a r a t e l y :  
When I= l ,  2*M+N = -1, s o  S=:-1 
When I = 2 ,  2*M+K = 11, s o  S=:10 
When I = 3 ,  2'klvl,+N = - 2 ,  s o  S=:$ 
Consequen t ly ,  t h e  o u t p u t  of t h e  program is: 

a) 10 FOR I = .I TO 100 
2 0  I F  ( INT ( RED ( 0 )  * 6 + 1) + INT ( RND ( 8 )  * 6 + 

1)) = 7 THEN N = N + B 
3 0  NEXT I 
4 0  PRINT "7 OCCURRED" ; N; "TIYES'  

b) P O  FOR I = 1 TO 3 1  
20 J = J + 2 f  ( 1 - 1 )  
3 0  NEXT I 
4 0  P R I N T  J ,' 3QO;"BBLLAHSn 



Lesson 3.3 

OBJECTIVES: a )  t o  l e a r n  t h e  l i m i t a t i o n s  i n  p r e c i s i o n  and dynamic 
range  a s s o c i a t e d  w i t h  t h e  computer 

b )  t o  encoun te r  a  s i t u a t i o n  where ' rounding e r r o r '  is 
a  c o n s i d e r a t i o n  

c )  t o  l e a r n  t h e  e f f e c t s  o f  TIME and POS(0) 

d )  t o  c r e a t e  b o t h  a r b i t r a r y  and d e f i n i t e  l e n g t h  t i m e  
d e l a y s  d u r i n g  program e x e c u t i o n  

e )  t o  c o n t r a s t  t h e  u s e  o f  INPUT and GET 

ASSIGNMENT: Read pages  3.4 th rough  3.6 
Tex t  problems 21,23 Homework problem 8 

The m a t e r i a l  i n  t h i s  l e s s o n  p r e s e n t s  a  d e t a i l e d  a n a l y s i s  o f  
rounding e r r o r s  and is  meant p r i m a r i l y  f o r  s t u d e n t s  who may u l t i m a t e l y  
perform mathematics  and s c i e n c e  a p p l i c a t i o n s  on t h e  computer .  For  
younger s t u d e n t s  o r  t h o s e  who a r e  n o t  ma themat ica l ly  i n c l i n e d ,  t h i s  
l e s s o n  might be  s k i p p e d .  

The worksheet  f o r  Lesson 3.3 is des igned  f o r  u s e  a s  p r e s e n t e d  
below. The s t u d e n t s  shou ld  a c t u a l l y  run t h e  programs themselves  a s  
t h e  l e s s o n  p r o c e e d s  t o  e x p e r i e n c e  t h e  problems c r e a t e d  by rounding 
e r r o r s .  

Program 3.5 i n  t h e  t e x t  d e m o n s t r a t e s  t h a t  t h e  summation t e c h n i q u e  
may p r o v i d e  a  s l i g h t l y  e r r o n e o u s  r e s u l t  when it per fo rms  a  g r e a t  
number of  o p e r a t i o n s  on a  r e p e a t i n g  decimal .  A s  d i s c u s s e d  i n  t h e  
t e x t ,  a l l  numbers a r e  r e p e a t i n g  d e c i m a l s  on t h e  computer e x c e p t  t h o s e  
i n  t h e  s e t :  

The problem is  more e x t e n s i v e  t h a n  is  f i r s t  e v i d e n t .  The computer 
p r i n t s  no more t h a n  n i n e  d i g i t s ,  independent  of  t h e  p o s i t i o n  of  t h e  
dec imal  p o i n t  w i t h i n  t h o s e  d i g i t s .  These d i g i t s  a r e  c a l l e d  t h e  
mant i s sa .  Where needed,  t h e  m a n t i s s a  is  modif ied  by an exponent  E. 
There  is  a t  l e a s t  one  a d d i t i o n a l  m a n t i s s a  d i g i t  r e t a i n e d  b u t  n o t  
p r i n t e d .  T h i s  c a n  b e  i l l u s t r a t e d  u s i n g  Worksheet 3.3,  problem ( a ) .  
The o u t p u t  b e g i n s  a s  fo l lows :  



The v a r i a b l e  X i n i t i a l l y  c o n t a i n s  t h e  v a l u e  1.00000001. A t  e a c h  
i t e r a t i o n  t h e  v a l u e  .000000001 is added t o  X .  Even though  i t e r a t i o n s  
1 t h r o u g h  5 seem t o  i n d i c a t e  t h a t  no change  is o c c u r r i n g  i n  t h e  summed 
v a l u e ,  t h e  h i d d e n  d i g i t ( s )  must b e  c h a n g i n g ,  and t h i s  change  is 
r e v e a l e d  a t  i t e r a t i o n  6 .  I f  t h e  c a l c u l a t i o n s  a r e  done  by hand,  it  
becomes a p p a r e n t  t h a t  t h e  PRINT s t a t e m e n t  rounds  numbers t o  9 d i g i t s  
( e . g .  i t e r a t i o n s  1 t h r o u g h  5 a r e  rounded down; i t e r a t i o n s  6 t h r o u g h  9 
a r e  rounded up; i t e r a t i o n s  11-15 a r e  rounded down, e t c . )  

The h i d d e n  d i g i t . s  c a n  c a u s e  a  f u r t h e r  p rob lem e x e m p l i f i e d  by  
Worksheet  3 . 3 ,  problem ( b )  . The o u t p u t  w i l l  b e  a s  fo1:lows: 

9 U N  
11 

RESULT I S  MOT 11 

Rounding e r r o r  h a s  accumula t ed  i n  t h e  h i d d e n  d i g i t ( s )  s o  t h a t  a l t h o u g h  
t h e  v a l u e  B i s  p r i n t e d  a s  11, B r e a l l y  c o n t a i n s  a  number s l i g h t l y  
d i f f e r e n t  f rom 11. Adding t h e  f o l l o w i n g  l i n e s  t o  Worksheet  3 . 3 ,  
prob lem ( b )  w i l l  round o f f  t h e  h i d d e n  d i g i t ( s ) .  

60 B = INT ( B  * 1E8 + .5) ,/ 1E8 
70 PRINT B 
80 IF  B = 11 THEN PRINT "NOW RE 

SUET I S  11"  

R U N  
11 

RESULT I S  NOT 11 
11 

NOW RESULT I S  11 

L i n e  6 0  r o u n d s  o f f  t h e  v a l u e  o f  B t o  7 d e c i m a l  p l a c e s .  The '1E8'  nay 
have  t o  b e  a l t e r e d  f o r  o t h e r  p rob lems ,  depend ing  on t h e  n a t u r e  o f  t h e  
p rob lem and t h e  s e v e r i t y  o f  t h e  rounding  e r r o r .  



From a l g e b r a ,  

b u t  t h e  p r e s e n c e  of  rounding e r r o r  i s  e v i d e n t  a g a i n  i n  Worksheet 3 . 3 ,  
Problem ( c ) .  P a r t  o f  t h e  o u t p u t  f o l l o w s .  SQR i s  i n t r o d u c e d  l a t e r  i n  
t h e  t e x t ,  b u t  it is n o t  d i f f i c u l t  f o r  s t u d e n t s  t o  hand le  he re :  

1"1 fi 7-11 J-I '17 
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N o t i c e  t h i t  t h e  a l g e b r a i c  f a c t  (aa = X i s  o n l y  i n d i c a t e d  when X is 
an  i n t e g r a l  power of  2 .  Rounding e r r o r  e x i s t s  i n  a l l  o t h e r  c a s e s .  
The rounding e r r o r  is  t y p i c a l l y  s m a l l  enough t o  b e  ignored by t h e  
PRINT s t a t e m e n t  b u t  is always d e t e c t e d  by t h e  c o n d i t i o n a l  s t a t e m e n t  
( I F )  * 

One f i n a l  n o t e  is  i n  o r d e r .  I t  was no ted  e a r l i e r  t h a t  t h e  
computer never  p r i n t s  more t h a n  n i n e  d i g i t s  ( e x c l u d i n g  t h e  e x p o n e n t ) .  
W e  can  s a y  t h a t  t h e  m a n t i s s a  c o n t a i n s  n i n e  d i g i t s  of  p r e c i s i o n .  Of 
c o u r s e ,  t h i s  does  n o t  mean t h a t  999999999 is  t h e  l a r g e s t  number 
recogn ized  by t h e  computer.  Because t h e  m a n t i s s a  i s ,  i n  f a c t ,  
modif ied  by an exponen t ,  numbers c o n s i d e r a b l y  l a r g e r  ( o r  s m a l l e r )  c a n  
b e  used.  Worksheet 3.3,  Problem ( d )  i l l u s t r a t e s  t h a t  t h e r e  is an  
u l t i m a t e  l i m i t  t o  t h e  s i z e  of  t h i s  exponent .  Running t h e  program 
produces  t h e  f o l l o w i n g  o u t p u t :  
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3. t;j (Zj @! 1 (:j [Z) {:j (2) (:) 

.. .. 
1, (<I l(j GI (xf (21 1 $2) ('j $?j (2j cj (:f [?l 

$ ; ( - - .. - - - - 
: ( ~ j  !$ (<! !!j (:j 1 1;;: .+. (-1 4' 

:I E! -!- :l [?j 1 E - b l l  

1, 1: ..I- 1 2 1, E: .t 1 :Ti 
I. E: -1- :I. 4. 1, E ..b :I, 1=7 .J 

1. E: -1- 3. $3 3. 1: ..(- 1, " 7  

'I, E '1 e 1 E ..I.. 1 '3 

1, E: .+ 2 (ij 1, F - ..I.. ''2 &.. 1 
11, E: +. ::? -7 

r.. i 
1 E ..t l','.' 7- 

L,. ._I 

.I IT., 3 1  
A. -.. ..- 1 1, .+ ;::, c: 

L .i 

:I. r: + :z ;> 1 E 4- 2 7 
1, 1:: .+ 2 ('3 1, E+:Z17 
.I, E ..b 7 ':;$ . . _.I ,.. 1, E .+ 2; 1 
1, 1:: 3- - '7 .. .-.'i.. 1 + '7 ":!- 

. .... ' .J 
,L l' + :;LC . "- .- 'L E ..I-. :;i; "' 

LJ 

1, ri ..I IT, (:, 'I Ir. -I..? '7 
J. ... . . I /  

1, Er ..b '7; ;:j . .-.... 
'1" (:I V E: 1:"' I,-, (13 W E' r:;: 1::; [-J Fi' 1: N 4 

S i m i l a r l y ,  t h e  l ower  l i m i t  is  found by chang ing  t h e  o p e r a t i o n  i n  l i n e s  
30 and 40 t o  d i v i s i o n .  One d i f f e r e n c e  i n  t h e  o u t p u t  is  t h a t  when t h e  
exponen t  becomes t o o  s m a l l ,  no  e r r o r  r e s u l t s .  I n s t e a d ,  0  is a s s i g n e d  
t o  t h e  v a r i a b l e  i n  q u e s t i o n .  

Using t h e  r e s u l t s  o f  t h e  above  program,  w e  c a n  s a y  t h a t  t h e  
'dynamic r a n g e '  o f  t h e  computer  i s  a b o u t  l o r ( - 3 8 )  t o  l O t ( 3 8 ) .  

Many times you rrlay, f i n d  t h a t  t h e  o u t p u t  you s o  c a r e f u l l y  d e s i g n e d  
is  " s c r o l l e d  up" o u t  o f  s i g h t  by  s u b s e q u e n t  PRINT o r  INPUT s t a t e m e n t s .  
A " d e l a y "  l o o p  c a n  p o s t p o n e  t h e  i n e v i t a b l e  f rom happening .  A d e l a y  
l o o p  c a n  t a k e  on two fo rms  on t h e  C o ~ m o d o r e  64.  The s i m p l e s t  fo rm is 
t h a t  o f  a  FBK...NEXT l o o p  which u s e s  t i m e .  I n  o t h e r  wo~:ds,  no 
o p e r a t i o n s  a r e  pe r fo rmed  i n s i d e  t h e  l o o p .  Such a  l o o p  would t a k e  t h e  
form: 

1 0 0  FOR X = 1 TO 500: NEXT I( 

The v a l u e s  o f  t h e  l o o p  v a r i a b l e  a r e  I z o t a l l y  a r b i t r a r y  and a r e  o n l y  
d e p e n d e n t  upon t h e  programmer and t h e  amount o f  t i m e  h e i f s h e  w i s h e s  t o  
s t a l l  p r o c e s s i n g .  

The second  t y p e  o f  d e l a y  l o o p  c a n  b e  c o n s i d e r e d  a  d e f i n i t e  l e n g t h  
d e l a y  l o o p .  I t  makes u s e  of  t h e  b u i l t - i n  TIME v a r i a b l e ,  The TIME 
v a r i a b l e  is s e t  t o  t h e  number o f  " - j i f f i e s w  e l a p s e d  s i n c e  t h e  most 
r e c e n t  pswer-up. A s  e x p l a i n e d  i n  t h e  t e x t ,  a  " j i f f y "  is e q u a l  t o  1/60 
o f  a s e c o n d .  Using t h i s  f a c t ,  we can c o n s t r u c t  t h e  f o l l o w i n g  d e l a y  
I-oop: 



100 REM 1Q SECOND DELAY LOOP 
110 T = TIME 
120 IF INT((T1ME - T) / 60) <> 10 THEN 120 
130 . 
140 . 
150 . 





P a r t  I E x a m i n e  t h e  o u t p u t  o f  e a c h  o f  t h e  f o l l o w i n g  p r o g r a m s  by 
t y p i n g  t h e m  i n t o  t h e  c o m p u t e r  and r u n n i n g  them:  

a)  1 0  X = 1 . 0 0 0 0 0 0 0 1  
20  T = . 0 0 0 0 0 0 0 0 1  
30 PRINT "ITERATION RESULT" 
40  PRINT --------- ------- fi 

5 0 X = X + 1 1  
6 0 1 = 1 + 1  
'70 PRINT I;  TAB( 1 2 )  ; X  
8 0  I F  I / 2 0  = INT ( I  / 2 0 )  THEN 1 0 0  
90 GOTO 2 0  
1 0 0  PRINT : PRINT "PRESS ' E B  TO ENDg !RETURNR TO CONTINUE"; 
1 1 0  GET Z$: I F  Z $  = " "  THEN 118 
1 2 0  I F  Z$="En THEN END 
1 3 0  GOT0 3 0  

b )  l O F O R X = l T O 3 3  
2 0  B = B + 1 / 3  
30  NEXT X 
40  PRINT B 
5 0  I F  B < > 11 THEN PRINT "RESULT I S  NOT 11" 

c)  1 0  PRINT " % (SQR(X) 1 7 2  MATCH? " 
20  PRINT "--- ---------- - - - - - -w 

3 0 X = X + l  
40  Y = SQR (X) 
5 0 Z = Y ? 2  
6 0  PRINT X ;  TAB( 8 )  ; 2; 
7 0  M$ = "NO MATCH" 
80  I F  Z = X THEN M$ = "**  MATCH **"  
90  PRINT TAB(23) ;H$ 
1 0 0  I F  X / 1 0  = INT ( X  / 1 8 )  THEN 1 2 0  
1 1 0  GOTO 2 0  
1 2 0  PRINT : PRINT "PRESS " E "  TO END, a R E T U R N q 1 0  CONTINUE"; 
1 3 0  GET Z$ :  I F  Z $  = " "  THEN 1 3 0  
1 4 0  I F  Z $  <> THEN PRINT : GOT0 $0 
1 5 8  END 

d) 1 0 X = . l  
2 0  FOR I = 1 TO 20  
3 0  X = X * l O  
46  P R I N T X ,  
5 0  % = X * 1 0  
60 PRINT X 
7 0  NEXT I 



Worksheet 3.3 So 

NOTE: The s o l u t i o n s  f o r  Worksheet 3 . 3  have been s u p p l i e d  as an 
i n t e g r a l  p o r t i o n  of t h i s  l e s so ln ' s  t e x t .  



Chapter 3 Supplementary Probletns 
1) W r i t e  a program which w i l l  p r i n t  o u t  t h e  p a t t e r n :  

Use no more t h a n  two PRINT s t a t e m e n t s .  

2)  W r i t e  a program which w i l l  ask t h e  u s e r  t o  i n p u t  two numbers and 
w i l l  t h e n  r e p o r t  o n l y  t h e  dec imal  p a r t  o f  t h e i r  r a t i o .  ( I n  o t h e r  
words, d i v i d e  t h e  second number i n t o  t h e  f i r s t  and p r i n t  o u t  t h e  
remainder . )  

RUN 
NUMERATOR? 3 
DENOMINATOR? 2 
REMAINDER I S  .5 

3 )  Many f a n t a s y  games i n v o l v e  r o l l i n g  d i c e  w i t h  v a r i o u s  numbers of  
s i d e s .  For  example, a 4-sided d i e  w i l l  have f a c e s  numbered 1 
th rough  4,  w h i l e  an 8-sided w i l l  have f a c e s  numbered 1 th rough  8 ,  
and s o  on. 

W r i t e  a program which w i l l  ask  t h e  u s e r  

HOW MANY SIDES? 
HOW MANY THROWS? 

The program shou ld  r o l l  t h e  d i e  s p e c i f i e d  a s  many times a s  
i n d i c a t e d  and t h e n  p r i n t  t h e  sum o f  t h e  i n d i v i d u a l  throws.  

4 )  W r i t e  a program which w i l l  ask t h e  u s e r  t o  e n t e r  t h e  y e a r  ( 4  
d i g i t s )  and t e l l  t h e  u s e r  whether  it is a l e a p  y e a r ,  Leap y e a r s  
occur  eve ry  4 y e a r s ,  t h e  most r e c e n t  i n  1984. 

5 )  A s a v i n g s  accoun t  is opened i n  1955 w i t h  $1,00. 5% i n t e r e s t  is 
added each  y e a r .  W r i t e  a program t o  p r i n t  a t a b l e  showing t h e  
y e a r  i n  one column and t h e  accoun t  b a l a n c e  i n  t h e  second column 
from 1955 t o  t h e  p r e s e n t  y e a r .  



6 )  Your f a t h e r  g i v e s  you a penny a s  a  g i f t  on your  f i r s t  b i r t h d a y .  
H e  promises  t o  d o u b l e  t h e  amount o f  t h e  g i f t  each  y e a r  u n t i l  your 
2 1 s t  b i r t h d a y .  Have t h e  computer p r i n t  a t a b l e  showing t h e  amount 
you r e c e i v e  on each b i r t h d a y  and t h e  t o t a l  you w i l l  have r e c e i v e d  
a s  of  each  y e a r .  

7 )  A well-known ' i n f i n i t e  s e r i e s '  i s  

W r i t e  a  program t o  add r e p e a t e d l y  t h e  n e x t  t e rm i n  t h e  s e r i e s  and 
t o  p r i n t  t h e  s u m  t h u s  f a r  a f t e r  each a d d i t i o n .  Your program 
shou ld  b e  an i n f i n i t e  l o o p ,  b u t  it w i l l  b e  c l e a r  t h l a t  a f t e r  a  
w h i l e  t h e  sum o f  t h e  s e r i e s  is 1. 

8)  W r i t e  a  program which w i l l  f i n d  i n t e g e r  s o l u t i o n s  of  t h e  e q u a t i o n  

f o r  -10 <= X <= 1.0. Ruli  t h e  program and d i s c u s s  thle o u t p u t .  Is 
any th ing  d i f f e r e n t  from what you might  expec t?  



Chapter 3 Supplementary Prob e m  Solutions 
1) 1 0  F O R 1  = 1 T O 6  

2 0  P R I N T  T A B (  I ) ; " * "  
3 0  NEXT I 
4 0  FOR I = 5 T O  1 S T E P  -1 
5 0  P R I N T T A B (  I ) ; " * "  
6 0  NEXT I 

2 )  1 0  I N P U T  "NUMERATOR"; N 
2 0 I h P U T  "DENOMINATOR" ; D 
3 0  P R I N T  "REMAINDER I S n ; N  / D - I N T  ( N  / D) 

3 )  1 0  I N P U T  "HOW MANY S I D E S n ; S  
2 0  I N P U T  "HOW MANY THROWSn;T 
3 0 N = O  
4 0  FOR I = 1 TO T 
5 0  N = N + I N T  (RED ( 1 )  * S + 1 )  
6 0  NEXT I 
7 0  P R I N T  "THE SUM I S n ; N  

4 )  1 0  I N P U T  "YEARn;Y 
2 0  I F  Y / 4 = I N T  ( Y  / 4 )  THEN P R I N T  " I T  I S  A LEAP YEAR": E m  
3 0  P R I N T  " I T  I S  NOT A LEAP YEARn 

5 )  1 0  M = 1 
2 0  INPUT "CURRENT YEAR" ; N  
3 0  P R I N T  "YEARn,"BALANCE" 
4 0  FOR Y = 1 9 5 5  T O  N 
5 0  M = M * 1 . 0 5  
6 0  P R I N T Y , M  
7 0  NEXT Y 

6 )  1 0  P R I N T  " R E C E I V E D " ,  "TOTALn 
2 0  F O R  I = 1 T O  2 1  
3 0  S = S + 2 ?  ( 1 - 1 )  
4 0  P R I N T  2 1 ( I  - 1 )  ,S 
5 0  NEXT I 

7 )  l o x =  .5 
2 0  Y = .5 
3 0 Y = Y / 2  
4 0 X = X + Y  
5 0  P R I N T  X 
6 0  G O T 0  3 0  

8 )  1 0  F O R  I = - 1 0  T O  1 0  
2 0  I F  ( I  7 2 )  = ( 5  * I )  THEN P R I N T  1 ; " I S  A SOLUTIONn 
3 0  NEXT I 





Chapter 3 Test 
P a r t  I D e t e r m i n e  t h e  e x a c t  o u t p u t  of e a c h  o f  t h e  f o l l o w i n g  p r o g r a m s :  

a)  1 0  F O R I = l T O 3  
20 READ X 
30  PRINT INT (X) 
40  NEXT I 
5 0  DATA - 1 . 1 f . l f 1 . 5 , 1 0 1  

b )  1 0  F O R J = l T O 5  
20 S = S + J  
3 0  NEXT J 
40  PRINT S 

c)  1 0  X = 1 
20  S = S + X  
30  X = X * 2  
40  I F  S < 1 2  THEN 20 
5 0  PRINT X,S 

d )  1 0  PRINT "12345"  
20  PRINT POS(0)  
3 0  PRINT "ABCDE"; 
40  PRINT POS(0) 

P a r t  I1 C i r c l e  t h e  p r o g r a m m i n g  e r r o r ( s )  w i t h i n  e a c h  p r o g r a m .  E x p l a i n  
w h a t  m u s t  b e  d o n e  t o  cor rec t  t h e  e r r o r .  I f  n o  e r r o r  e x i s t s ,  
s t a t e  so .  

a )  1 0  REM COUNT BY 1 0 ' s  STARTING WITH 1 0  
20  S = l  
30  S = S * l O  
40  PRINT S 
5 0  GOT0 30  

b)  1 0  PRINT "TYPE 'NO' TO END PROGRAM"; 
20  GET X$ 
3 0  I F  X$ = "NO" THEN END 
40  GOT0 1 0  

c) 1 0  REM PRINT SUM OF 1 0 0 0  RANDOM NUMBERS 
20 REM BETWEEN -10 AND 1 0 ,  INCLUSIVE 
3 0  FOR I = 1 TO 1 0 0 0  
40 S = S + INT ( RND ( 1 )  * '20)  - 1 0 )  
5 0  NEXT I 

d) 1 0  REM DETERMINE "ODD" OR "EVEN" 
20  INPUT X 
30 I F  X / 2 < > INT ( X )  THEN 5 0  
4 0  PRINT "EVEN": GOT0 20 
5 0  PRINT "ODD": GOT0 20 



P a r t  111 W r i t e  each  o f  t h e  f o l l o w i n g  programs a s  c o n c i s e l y  as  
p o s s i b l e :  

a )  Wr i t e  a program t o  f i n d  t h e  sum o f  t h e  f i r s t  1.00 te rms i n  t h e  
s e r i e s  

0 1 2 3 
1 X  + 2X + 3X + 4 X  + ... 

WHERE X = . 4  

b) W r i t e  a  program t o  s i m u l a t e  t h e  r o l l i n g  of  two d i c e  t h a t  w i l l  
p roduce  an o u t p u t  s i m i l a r  t o  t h e  RUN shown below. I f  "doub les"  
a r e  r o l l e d  ( b o t h  d i e  g i v e  t h e  same v a l u e ) ,  then  t h e  p l a y e r  g e t s  a 
kewpie d o l l ;  o t h e r w i s e ,  n o t h i n g  is won and t h e  program ends .  

RUN 

D I E  1 I S  A 5 
D I E  2 I S  A 5 

YOU'VE WON .A K E W P I E  DOLL1 I 

D I E  1 I S  A 3 
D I E  2 I S  A 2 

YOU'VE WON NOTHING!I 



Chapter 3 Test So 
T h e  c r e d i t  f o r  e a c h  p r o b l e m  is  g i v e n  i n  b r a c k e t s  [ 1 .  

P a r t  I [ 6 @  = 2 4  1 

a)  RUN 
-2 

0  
1 

b )  RUN 
15 

c )  RUN 
1 6  

d )  RUN 
1 2 3 4 5  
8 

ABCDE 5 

P a r t  I1 [ 6 @  = 2 4  1 

a)  I n  o r d e r  t o  c o u n t  b y  lEilss, c h a n g e  l i n e  20  t o  S=O a n d  l i n e  3 0  
t o  S  = S + 1 0 .  

b )  I n  l i n e  20  t h e  INPUT command s h o u l d  b e  u s e d  i n s t e a d  o f  t h e  
GET command. Renlember t h e  GET command o n l y  a c c e p t s  a s i n g l e  
c h a r a c t e r  s t r i n g  v a r i a b l e .  

c )  I n  l i n e  40 t h e  s t a t e m e n t  (RND(0) * 2 0 )  s h o u l d  b e  (Rhm(0)  * 
2 1 ) .  

d )  I n  l i n e  3 0  t h e  s t a t e m e n t  INT ( X )  s h o u l d  b e  IMT ( X / 2 ) .  

P a r t  111 

a )  1 0 F O R I = l T O 1 0 0 0  
20  X = X + ( I  * . 4  f ( I  - 1))  
30  NEXT I 
40  PRINT X 

20 D2 = INT(RbD(0)  * 6 )  + 1 
30  PRINT "DIE 1 I S  A n ; D 1  
40  PRINT " D I E  2 I S  An;D2: PRIbT 
50  I F  D l  < > D2 THEN 8 0  
6 0  PRINT "YOU'VE WON A KEWPIE DOLL" :PRINT 
70 GOT0 1 0  
80  PRINT "YOU'VE WON NOTHING" 
90  END 





Lesson 4.1 

OBJECTIVE:  a )  t o  comprehend t h e  o r d e r  o f  s t a t emer i t  e x e c u t i o n  f o r  
n e s t e d  l o o p  programs 

ASSIGNMENT: Read pages  4 .1  and 4.2 Do review problem 1 
Tex t  problems 1 , 7 a f 7 b , 9 , 1 3  Homework problems 2,8 

I n  Chapter  2  t h e  c o n c e p t  o f  e n t e r i n g  and e x i t i n g  l o o p s  was 
i n t r o d u c e d .  Again, p r o p e r  i n d e n t i n g  w i t h  FOR...NEXT l o o p s  shou ld  
always b e  fo l lowed .  Consider  t h e  f o l l o w i n g  n e s t e d  l o o p  program: 

1 0  REM NESTED LOOP DEMO 

20 FOR I = 1 TO 3  
30 PRINT " I  I S  N O W n ; I  
40 FOR J = 1 TO 3  
50 PRINT" J I S N O W n ; J  
60 N E X T J  
70 NEXT I 
80 PRINT "BOTH LOOPS COMPLETED" 

Anytime t h e  ' J '  l o o p  is e n t e r e d ,  you c a n n o t  e x i t  t h e  l o o p  u n t i l  it is 
comple ted .  So, l i n e  70 w i l l  n o t  b e  execu ted  u n t i l  t h e  v a r i a b l e  J h a s  
t a k e n  on t h e  v a l u e s  1 , 2  and t h e n  3.  A f t e r  l i n e  70 has  execu ted  f o r  
t h e  f i r s t  t i m e  ( I  t a k e s  on t h e  v a l u e  2 ) ,  l i n e  40 is execu ted  a g a i n .  
W e  have e n t e r e d  t h e  ' J '  l o o p  a  second t ime.  The ' J '  l o o p s  s t a r t  o v e r .  

Transparency Master  4.1 may b e  o f  a s s i s t a n c e  d u r i n g  your  
d i s c u s s i o n .  The o u t p u t  is a s  f o l l o w s :  

R U N  
I I S  NOW 1 

J I S  NOW 1 
J I S  NOW 2  
J I S  NOW 3  

I I S  NOW 2  
J I S  NOW 1 
J I S  NOW 2  
J I S  NOW 3 

I I S  NOW 3 
J I S  NOW 1 
J I S  NOW 2  
J I S  NOW 3  

BOTH LOOPS COMPLETED 

Try i n s e r t i n g  inconsp icuous  l o o p s  a t  l i n e  35 and 55 s o  t h a t  t h e  
v a r i a b l e  v a l u e  changes  c a n  b e  d i s c u s s e d  a s  t h e y  occur .  

35 FOR A = 1 TO 2000 : NEXT A 
55 FOR B = 1 TO 1000 : NEXT B 



B e  s u r e  t o  p o i n t  o u t  t h a t  whereas s i n g l e  l o o p s  cou ld  be used t o  
s o l v e  e q u a t i o n s  w i t h  one unknown by t r i a l  and e r r o r ,  n e s t e d  l o o p s  can 
be  used t o  s o l v e  e q u a t i o n s  w i t h  m u l t i p l e  unknowns. Program 4 . 2  
i l l u s t r a t e s  t h i s  t echn ique .  



Transparency 4.1 

1 0  REM NESTED LOOP DEMO 

8 0  PRINT "BOTH LOOPS COMPLETED" 





Worksheet 4.1 
P a r t  I D e t e r m i n e  t h e  e x a c t  o u t p u t  of e a c h  of t h e  f o l l o w i n g  p r o g r a m s :  

a) 1 0  FOR I = 1 TO 3 g )  1 0  F O R P  = 1 TO 3 
20  F O R J = 2 T O 4  20 FOR Q = 1 TO 3 
30 PRINT J 3 0  PRINT TAB ( P)  ; Q 
40 NEXT J 40 NEXTQ 
5 0  NEXT I 5 0  NEXT P 

b)  1 0  FOR I = 1 T O 3  h )  1 0 F O R I = 2 T O 4  
20  F O R J = 2 T O 4  20  FOR J = 0 TO 1 
30  PRINT I 3 0  PRINT J; I 
40 NEXT J 40 NEXT J 
5 0  NEXT I 5 0  NEXT I 

c) 1 0  F O R A  = 1 T O 3  i) 1 0  FORX = 3 TO 1 2  STEP 3 
20  F O R B  = 3 TO 1 STEP -1 20  F O R Y  = 1 2  TO 3 STEP -3 
30  PRINT A + B 3 0  I F  X > Y THEN PRINT X 
40 NEXT B 40 NEXT Y 
5 0  NEXT A 5 0  NEXT X 

d )  1 0  FOR F = -3 TO 4 j) l O K = - 1  
20  F O R K = 6 T O 8  20 FOR I = - 1 TO 1 
30  S = S + l  3 0  FOR J = 1 TO -1 STEP -1 
40  NEXT K 40 PR.INT I * J * K 
5 0  NEXT F 5 0  N E X T J  
6 0  PRINT S 6 0  K = K + 1  

7 0  NEXT I 
e )  1 0  FORM = 1 TO 2 

20  F O R N = l T O 2  k )  1 0  FOR I = 1 TO 2 
3 0  PRINT N * M 20  FOR J = 1 TO 2 
40 NEXT M 3 0  FOR K = 1 TO 2 
5 0  NEXT N 40 PRINT I ; " / " ; J ; " / " ; K  

5 0  NEXT K 
f )  1 0  F O R P  = 1 T O 3  6 0  NEXT J 

20  FOR Q = 1 TO 3 7 0  NEXT I 
3 0 PRINT TAB ( Q ) ; P  
40 NEXT Q 1) 1 0  FOR I = 1 TO 3 
5 0  NEXT P 20 PRINT J 

3 0  FOR J = 2 TO 4 
40 N E X T J  
5 0  NEXT I 



Worksheet 4.1 
P a r t  I 

a )  RUN 
2  
3  
4 
2  
3 
4  
2  
3  
4 

b)  RUN 
1 
1 
1 
2  
2  
2  
3  
3  
3  

c )  RUN d )  H U N  

e )  R U N  
1 
2  

?NEXT WITHOUT FOR ERROR IN 50 

f )  RUN 
1 
1 
1 

2  
2  

2  
3  

3  
3  

1) R U N  
1 
0  

-1 
0  
0 
0  
1 
0 

g )  RUN h )  R U N  i )  R U N  
1 0 2  6 
2  1 2  9 
3  0  3  9 
1 1 3  1 2  
2  0  4  1 2  
3  1 4  12  
1 
2  
3  

k )  R U N  :L)  RUN 
1 / 1 / 1  0  
1 / 1 / 2  5 
1 / 2 / 1  5 
1 / 2 / 2  
2 / 1 / 1  
2 / 1 / 2  
2 / 2 / 1  
2 / 2 / 2  

Notes: 
d )  L ine  30 is a  s i m p l e  c o u n t e r .  The F l o o p  w i l l  e x e c u t e  8 

times, and f o r  e a c h  F i t e r a t i o n  t h e  K l o o p  must e x e c u t e  
3  times. So, 8 * 3  = 24. 

e) The a c t u a l  o u t p u t  is r a t h e r  unexpected ,  b u t  s t u d e n t s  
s h o u l d  n o t i c e  t h a t  t h e  l o o p s  a r e  ~ c r o s s e d ' .  

1) Two p o i n t s  a r e  of  i n t e r e s t  h e r e .  F i r s t ,  l i k e  any o t h e r  
numeric v a r i a b l e ,  a  l o o p  v a r i a b l e  is  s e t  t o  z e r o  a t  t h e  
beg inn ing  of program e x e c u t i o n .  Second,  t h e  computer 
inc rements  t h e  l o o p  v a r i a b l e ,  t h e n  checks  t o  see i f  i t s  
v a l u e  is beyond t h e  l o o p  v a r i a b l e  l i m i t , ,  



Lesson 4.2 

OBJECTIVES: a )  t o  u n d e r s t a n d  why s u b s c r i p t e d  v a r i a b l e s  a r e  
i m p o r t a n t  

b )  t o  u s e  s u b s c r i p t e d  v a r i a b l e s  i n  programming 
s i t u a t i o n s  

ASSIGNMENT: Read p a g e s  4.3 t h r o u g h  4.9 Do rev iew p rob lems  2-4 
T e x t  p rob lems  3  , 7 c , 1 1  ,19 ,23  Homework p rob lems  

10 ,12 ,20 ,22  

The t e x t  d i s c u s s e s  t h e  need  f o r  s u b s c r i p t e d  v a r i a b l e s  b y  showing 
t h e  d i f f i c u l t y  o f  a v o i d i n g  r e p e t i t i o n s  i n  a  l i s t  o f  random numbers. 
The t e x t  is c l e a r  and t h o r o u g h  on t h i s  m a t t e r  s o  a n  a l t e r n a t e  a p p r o a c h  
is p r e s e n t e d  h e r e :  

Suppose n i n e  a r t  e x p e r t s  a r e  a t t e n d i n g  a n  a u c t i o n .  A p r i c e l e s s  
p a i n t i n g  is  t o  b e  s o l d  by a  secret  b i d ,  and t h e  names and t h e  b i d s  a r e  
t o  b e  s t o r e d  i n  a  computer  u n t i l  t h e  b i d d i n g  is comple t ed .  The n o v i c e  
may wri te  a  program s u c h  a s  t h e  f o l l o w i n g :  

10  INPUT "ENTER NAMEn;N1$ 
1 2  INPUT "ENTER B I D n ; B 1  
1 5  FOR J = 1 TO 25: PRINT:  NEXT J 
20 INPUT "ENTER NAMEn;N2$ 
22 INPUT "ENTER BIDn;B2 
1 5  FOR J = 1 TO 25: PRINT: NEXT J 

90 INPUT "ENTER NAMEn;N9$ 
92 INPUT "BIDn;B9 
94 FOR J = 1 TO 25: PRINT: NEXT J 
98 REM 
100 INPUT "PUSH 'RETURNB TO REVEAL BIDSn;Z$ 
1 0 2  REM 
200 PRINT "NAME" I " B I D "  
202 PRINT "----" "---" I 

210 PRINT N I S I B 1  
220 PRINT N2$,B2 

. 
290 PRINT N9$,B9 

Each a r t  e x p e r t  w i l l  walk up t o  t h e  computer  and e n t e r  h i s  o r  h e r  b i d .  
Of c o u r s e ,  t h e  s c r e e n  c l e a r s  i m m e d i a t e l y  a f t e r  t h e  b i d  e n t r y .  

The s t u d e n t  c a n  see t h a t  t h i s  r e q u i r e s  1 8  d i f f e r e n t  v a r i a b l e  names 
and a  l o t  o f  t y p i n g .  I f  t h e r e  were  more t h a n  n i n e  b i d d e r s ,  t h e  s i m p l e  
s e q u e n c e  o f  v a r i a b l e  names would b e  l o s t  b e c a u s e  N1$ and N10$ a r e  & 
two d i f f e r e n t  v a r i a b l e s .  Even f o r  n i n e  b i d d e r s  it would b e  d i f f i c u l t  
t o  r e v i s e  t h e  program s o  t h a t  t h e  h i g h  b i d d e r  would b e  d e t e r m i n e d  
a f t e r  a l l  t h e  b i d s  a r e  i n .  And what  i f  t h e r e  were 50 b i d d e r s ?  Or 
1000 b i d d e r s ?  No one  would c a r e  t o  do  a l l  t h e  t y p i n g !  

4.7 



I n s t e a d  of s i m p l e  v a r i a b l e s ,  s u , b s c r i p t e d  v a r i a b l e s  w i l l  b e  used.  
s o ,  

a r e  r e p l a c e d  by 

The s i g n i f i c a n c e  of  s u , b s c r i p t e d  v a r i a b l e s  i s  t h a t  t h e  s u b s c r i p t  can  b e  
r e p l a c e d  by a  v a r i a b l e :  

Can your  s t u d e n t s  s u g g e s t  a  s i m p l e  means f o r  changing t h e  v a l u e  from 1 
t o  9 s o  t h a t  t h e  narnes and b i d s  can1 b e  e n t e r e d ?  

A FOR...NEXT l o o p  is used t o  a l t e r  t h e  s u b s c r i p t ,  and t h e  program 
becomes: 

10  FOR I = 1 TO 9 
20 I N P U T  "ENTER N A M E n ; N $ ( I )  
30 I N P U T  "ENTER B I D n ; B ( l : )  
40 FOR J = 1 TO 25: P R I N T :  NEXT J 
50 NEXT I 
100 I N P U T  "PUSH 'ENTER '  T O  REVEAL B I D S " ;  Z$ 
110 FOR J .= 1 TO 25: P R I N T :  NEXT J 
200 P R I N T  "NAME" , " B I D n  
210 P R I N T  "----" "---" 

I 

220 FOR I = 1 TO 9 
230 P R I N T  N $ ( I ) , B ( I )  
240 NEXT I 

Your s t u d e n t s  would e n j o y  a c t u a l l y  pe r fo rming  t h e  s e c r e t  b i d d i n g  a s  a  
means o f  t e s t i n g  t h e  program. To make t h e  s i t u a t i o n  even more 
i n s t r u c t i v e ,  f i r s t  add t h e  l i n e s :  

1 2  P R I N T  "THE S U B S C R I P T  I S  NOWR;I 
1 4  P R I N T  "YOU ARE ABOUT T O  ENTER N $ ( " ; I ; " ) "  
25 P R I N T  "YOU ARE ABOUT TO ENTER B ( " ; I; " )  " 

Transparency 4.2 w i l l  b e  a  v a l u a b l e  a i d  f o r  t h e  d i s c u s s i o n  above. 
F i l l  i n  t h e  boxes  w i t h  t h e  i n p u t  d a t a  a s  t h e  program is run t o  
r e i n f o r c e  t h e  box analogy.  

Note t h a t  t h e r e  is a box w i t h  s ' u b s c r i p t  z e r o  i n  an.y a r r a y  
( N $ ( O )  , B ( O ) )  which c a n  b e  used.  Nega t ive  s u b s c r i p t s  a r e  n o t  
p e r m i s s i b l e .  If f o r  some r e a s o n  a  s u b s c r i p t  is n o t  an i n t e g e r ,  o n l y  
t h e  i n t e g e r  p o r t i o n  is c o n s i d e r e d  d u r i n g  e x e c u t i o n .  



Transparency 4.2 





Worksheet 4.2 
P a r t  I D e t e r m i n e  t h e  e x a c t  o u t p u t  o f  e a c h  o f  t h e  f o l l o w i n g  p r o g r a m s :  

a) 1 0  FOR I = 1 TO 1 0  e 
2 0  X ( 1 )  = I * 2 - 5 
3 0  NEXT I 
40 FOR I = 1 TO 1 0  
5 0  PRINT X ( 1 )  
6 0  NEXT I f 

b )  l O F O R J = l T O l O S T E P 2  
2 0  A ( J )  = J 
3 0  NEXT J 
40 FOR K = 5 TO 1 STEP - 1 
5 0  PRINT A ( K )  
6 0  NEXT K 

c) 1 0  FORX = 1 T O 5  
2 0  READ A$(X) 9 )  
3 0  NEXT X 
40  FOR J = 2 TO 4 
5 0  P R I N T A $ ( J )  
60  NEXT J 
7 0  DATA APEIBAT,CAT,DOGIEEL 

1 0  FOR I = 1 TO 3 
2 0  A $ ( 1 )  = "HA!" 
3 0  NEXT I 
4 0  PRINT A $ ( 3 )  

1 0  FOR J = 1 TO 7 
2 0  R E A D X ( J )  
3 0  NEXT J 
40 FORK = 1 TO 1 0  STEP 2 
5 0  T = T + X ( K )  
6 0  NEXT K 
7 0  PRINT T 
8 0  DATA 2 , 3 , 5 , 1 7 , 1 , 6 , 1 0 ,  

- 5 0 , 4 , 8  

1 0  FOR I = 1 TO 5 
2 0  C ( I + l )  = 1-1 
3 0  NEXT I 
40 FOR J = 1 TO 7 
5 0  PRINT C ( J )  
6 0  NEXT J 

d )  l O F O R X = l T O 5  h )  1 0  G ( 1 )  = 2 
20  READ w $ ( X )  20  FOR F = 2 TO 4 
30  NEXT X 3 0  G ( F )  = G(F-1) T2 
40 FOR Y = 5 TO 1 STEP -1 40 NEXT F 
5 0  PRINT W$(Y) 5 0  FOR F = 1 TO 4 
6 0  NEXT Y 6 0  PRINT G ( F )  
7 0  DATA ONE, TWO, THREE ,FOUR, 7 0  NEXT F 

FIVE 



Worksheet 4.2 Solutions 
P a r t  I 

a )  RUN 
-3 
-1 
1 
3  
5  
7 
9 
11 
1 3  
1 5  

b )  RUN 
5  
0  
3  
0 
1 

e )  RUN f) RUN 
1 8  

READY. 
READY. 

c )  RUN 
BAT 
CAT 
DOG 

g )  RUN 
0 
0  
1 
2  
3  
4 
0  

d )  R U N  
FIVE 
FOUR 
THREE 
ItWO 
ONE 

h )  RUN 
2  
4 
16  
256 

Notes: 
b )  The z e r o e s  a r e  p r e s e n t  b e c a u s e  a l l  numeric v a r i a b l e s  a r e  

se t  t o  z e r o  a t  t h e  beg inn ing  o f  program e x e c u t i o n .  
A ( 5 ) ,  A(3)  and A ( l )  a r e  n o t  a l t e r e d  by t h e  FOR.. .NEXT 
l o o p  from l i n e s  10 t o  30. 

e) No o u t p u t .  Many s t u d e n t s  w i l l  b e  unobse rvan t  and 
i n t e r p r e t  l i n e  20 a s  A$(I )="HAIW. 

g )  S t u d e n t s  have s e e n  t h a t  t h e  s u b s c r i p t  car1 b e  a  c o n s t a n t  
numeric v a l u e  o r  a v a r i a b l e .  Here t h e  su ibsc r ip t  is an 
a l g e b r a i c  e x p r e s s i o n .  



Lesson 4 . 3  

OBJECTIVE:  a )  t o  ex tend  u n d e r s t a n d i n g  o f  s u b s c r i p t e d  v a r i a b l e s  t o  
i n c l u d e  doub le  s u b s c r i p t s  

ASSIGNMENT: Read pages  4.10 t h r o u g h  4.13 Do review problems 5  - 6  
Tex t  problems 5 ,17 ,21 Homework problems 6,14,16,18,24 

The concep t  o f  doubly  s u b s c r i p t e d  v a r i a b l e s  c a n  b e  d i f f i c u l t  f o r  
s t u d e n t s ,  b u t  it is  v a l u a b l e  e s p e c i a l l y  f o r  s t r i n g  d a t a  t h a t  c a n  b e  
r e p r e s e n t e d  i n  a  " r e a l  wor ldn s i t u a t i o n  by rows and columns. For  
example, s e a t s  on an a i r l i n e r ,  o r  p o s t  o f f i c e  boxes u s u a l l y  a r e  se t  up 
i n  rows and columns. 

Review t h e  d iagram on page 4 . 1 1  i n  t h e  t e x t .  Make s u r e  t h a t  your 
s t u d e n t s  unders tand  t h a t  t h e  rows run h o r i z o n t a l l y  and t h e  columns 
v e r t i c a l l y  and t h a t  t h e  s u b s c r i p t  g i v e s  t h e  row and t h e n  t h e  column. 

I t  is a d v i s a b l e  t o  spend t h e  on Program 4.10 s t e p p i n g  th rough  i t  
l i n e  by l i n e  s i n c e  t h i s  program reviews most o f  t h e  programming 
c o n c e p t s  covered  t o  t h i s  p o i n t  i n  t h e  t e x t .  Emphasize t h e  n e c e s s i t y  
o f  a  D I M  s t a t e m e n t  f o r  a l l  doubly  s u b s c r i p t e d  v a r i a b l e s ;  w i t h o u t  it 
t h e  computer d o e s  n o t  know how t h e  rows and t h e  columns r e l a t e .  

The FOR. ..NEXT l o o p  between l i n e s  30 and 90 is t h e  h e a r t  of  
Program 4.10. Exp la in  t o  your s t u d e n t s  t h a t  a f t e r  l i n e  40 r e a d s  a  
name from t h e  DATA s t a t e m e n t ,  l i n e s  50 and 6 0  randomly p i c k  a  row and 
column i n  which t h e  name is  t o  b e  s t o r e d .  Line  70 checks  i f  t h a t  
p o s i t i o n  h a s  been p r e v i o u s l y  chosen.  I f  it is empty, N$(R,C) w i l l  
c o n t a i n  a  b lank s p a c e  which t h e  computer r e p r e s e n t s  a s  'In; i f  it has  
any o t h e r  s t r i n g  i n f o r m a t i o n  s t o r e d  i n  N$(R,C) , t h e  program r e t u r n s  t o  
l i n e  5 0  t o  p ick  a n o t h e s  random row and co1un.n. A s  t h e  program 
o p e r a t e s ,  t h e  computer is going t o  f i n d  it i n c r e a s i n g l y  d i f f i c u l t  t o  
l o c a t e  an empty s e a t  randomly. To f i n d  o u t  how many attenipts the 
computer made t o  f i l l  t h e  1 4  s e a t s ,  add a  c o u n t e r  a t  l i n e  65  

and p r i n t  t h e  r e s u l t  a t  l i n e  95 

9 5  PRlNT Z;"ATTE&lPTS WERE MADE TO F I L L  THE 14 SEATSm 
-- 



To f u r t h e r  a s s i s t  s t u d e n t s  i n  s e e i n g  how Program 4.10 works, add 
t h e  f o l l o w i n g  l i n e s  and have t h e  s t u d e n t s  f i l l  i n  t h e  a p p r o p r i a t e  
boxes i n  t h e  doubly  s u b s c r i p t e d  a r r a y  a s  it is a c t u a l l l y  run: 

85 PRINT " ROWn ; R, " SEATn ; C 
86 PRINT "HAS BEEN ASSIGNjED TOn;N$ ( R , C )  
88 INPUT "HIT  RETURN TO CONTINUEn;D$ 

Not ice  how l i n e  88 w i l l  s t o p  t h e  program t o  g i v e  t h e  u s e r  t i m e  t o  r ead  
t h e  i n f o r m a t i o n  and w i l l  c o n t i n u e  o n l y  a f t e r  a RETURN is typed.  The 
s t r i n g  v a r i a b l e  DUMMY$ is used o n l y  t o  comple te  t h e  INPUT s t a t e m e n t ;  
any unused s t r i n g  v a r i a b l e  c a n  b e  used.  

A comple te  l i s t i n g  o f  Program 4 . 1 0  and t h e  boxes needed t o  f i l l  
t h e  program run a r e  g iven  i n  Transparency Master  4.3. 
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Worksheet 4.3 
P a r t  I The b o x e s  a t  t h e  r i g h t  r e p r e s e n t  d o u b l e  s u b s c r i p t e d  a r r a y s .  

F o r  e a c h  p rog ram be low  p l a c e  t h e  i n d i c a t e d  v a l u e  i n  t h e  
a p p r o p r i a t e  boxes :  a r r a y  NS column 

2 3 Y Y  

b )  l O F O R I = l T O 5  
20 F O R J = l T O 5  
30 X ( 1 , J )  = I * J 
40 NEXT J 
50  NEXT I 

a r r a y  x columr~ 

P a r t  I1 T h i s  p rog ram s h o u l d  p u t  a n u m e r i c  v a l u e  e n t e r e d  a t  t h e  
k e y b o a r d  i n t o  a random p o s i t i o n  w i t h i n  a two  d i m e n s i o n a l  
a r r a y .  I d e n t i f y  and correct  any  e r r o r s  wh ich  e x i s t .  

a )  1 0  D I M  Y(12 ,12 )  
20 I = INT ( RND(0) * 1 3 )  + 1 
30 J = INT ( RND(0) * 1 3 )  + 1 
40 INPUT W 
50 Y = W ( 1 , J )  

P a r t  111 D e t e r m i n e  t h e  e x a c t  o u t p u t  o f  e a c h  o f  t h e  f o l l o w i n g  programs:  

a )  1 0  D I M  X $ ( 3 , 3 )  b )  1 0  FOR I = 1 TO 3  
1 5  FOR R  = 1 TO 3  20 FOR J = 1 TO 7  
20 F O R C = l T O 3  30 READ X ( 1 , J )  
2 5  READ X$(R,C) 40 NEXTJ 
30 NEXT C  50 NEXT I 
3 5  NEXT R 60 PRINT X ( 2 , S )  
40 REM 70 PRINT X ( 3 , l )  
45 FOR C  = 1 TO 3 80 DATA 3 , 7 , 5 , 6 , 9 , 1  
50 FOR R  = 1 TO 3  8 1  DATA 2 , 4 , 1 1 , 2 4 , 5 3 , 3 1  
5 5  PRINT X$ (R,C) ; 82 DATA 92 ,93 ,98 ,47 ,42  
60 NEXT R  83 DATA 49 ,16 ,19 ,107  
6 5  PRINT 
70 NEXT C  
7 5  DATA C,A,T,O,N,E,P,T,A 
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Worksheet 4.3 So 
P a r t  I 

P a r t  I1 

L i n e s  20 and 30:  The l i s t  of  random numbers i n c l u d e s  13, which 
is  beyond t h e  ra.nge e s t a b l i s h e d  by t h e  D I M  s t a . t e m e n t .  

L i n e  50:  Should b e  Y (1,J) = W 

P a r t  I11 

a )  RUN 
COP 
ANT 
TEA 

b )  RUN 
31 
98 



Chapter 4 Supplementary 
1) A computer t e r m i n a l  is i n s t a l l e d  i n  a s p o r t s  a r e n a  s o  t h a t  t h e  

b a s k e t b a l l  coaches  c a n  keep t r a c k  o f  t h e  s h o o t i n g  p e r c e n t a g e s .  We 
w i l l  assume t h a t  t h e r e  a r e  e i g h t  p l a y e r s  on t h e  squad,  w i t h  
j e r s e y s  numbered from one t o  e i g h t .  

For  each p l a y e r  you w i l l  need t o  keep t r a c k  of  t h e  number o f  s h o t s  
a t t e m p t e d  and t h e  number o f  s h o t s  t k a t  were s u c c e s s f u l .  A t  t h e  
end of t h e  game o r  p r a c t i c e  t h e  coach w i l l  e n t e r  a z e r o  a s  shown 
i n  t h e  example, and t h e  computer w i l l  p r i n t  o u t  a t a b l e  of  
i n f o r m a t i o n .  

To c a l c u l a t e  t h e  p e r c e n t a g e  of  s u c c e s s f u l  s h o t s ,  c a l c u l a t e  

s u c c e s s f u l  s h o t s  --------------- X 100 
s h o t s  a t t e m p t e d  

Watch o u t  f o r  ' d i v i d e  by z e r o t  e r r o r .  I t  w i l l  o c c u r  i f  a p l a y e r  
t a k e s  no s h o t s  a l l  game. 

RUN 
INPUT PLAYER NUMBER? 3 
D I D  HE MAKE THE SHOT? Y 
INPUT PLAYER NUMBER? 1 
D I D  HE MAKE THE SHOT? Y 
INPUT PLAYER NUMBER? 3 
D I D  HE MAKE THE SHOT? N 
INPUT PLAYER NUMBER? 5 
D I D  HE MAKE THE SHOT? N 
INPUT PLAYER NUMBER? 6 
D I D  HE MAKE THE SHOT? Y 
INPUT PLAYER NUMBER? 0 

PLAYER # 
1 
2 
3 
4 
5 
6 
7 
8 

PERCENTAGE 
100 
0 
50 
0 
0 
l o o  
0 
0 

2 )  I g n o r i n g  l e a p  y e a r s ,  one  may assume t h a t  b a b i e s  have a 1-in-365 
chance  t o  b e  b o r n  on a g i v e n  day of  t h e  y e a r .  C e r t a i n l y ,  i n  a 
crowd of  366 peop le ,  a t  l e a s t  two p e o p l e  w i l l  have t h e  same 
b i r t h d a t e .  What do you suppose  t h e  chances  a r e  t k a t  two p e o p l e  
w i l l  have t h e  same b i r t h d a t e  i n  a crowd of  35 peop le?  Y o u ' l l  b e  
s u r p r i s e d .  

a )  Taking Jariuary 1 a s  day 1 arid December 31  a s  day 365, w r i t e  a 
program which w i l l  randomly s e l e c t  days  of t h e  y e a r  u n t i l  a 
r e p e a t  o c c u r s .  The computer shou ld  t h e n  p r i n t  o u t  t h e  number 
o f  ' p e o p l e  i n  t h e  crowd' .  

RUN 
THERE ARE 2 2  PEOPLE I N  THE CROWD 

4.19 



b) Have t h e  computer r e p e a t  t h e  p r o c e s s e s  50 tinleis and p r i n t  o u t  
t h e  a v e r a g e  'number of  p e o p l e ' .  

RUN 
THE AVERAGE I S  26.54 

3 )  E s t a b l i s h  a  5x5 a . r r ay  of  s t r i n g  boxes.  The a r r a y  w i l l  s e r v e  a s  a  
game board and may b e  v i s u a l i z e d  a s  f o l l o w s :  

Have t h e  computer p i c k  a  random row nurnber (1 t o  5 ) ,  and a random 
column number (1 t o  5 ) .  Hide t h e  word "DRAGONn i n  t h e  s i n g l e  box 
determined by t h e  row and column numbers drawn. S t a r t  t h e  u s e r  
w i t h  10  p o i n t s  and ask t h e  u s e r  t o  p i c k  a  row and column. Check 
t h e  box i n d i c a t e d  t o  s e e  i f  it c o n t a i n s  t h e  word "DIIAGONn. I f  it 
does ,  p r i n t  t h e  u s e r ' s  s c o r e  and end t h e  game. I f  t h e  box chosen 
does  n o t  c o n t a i n  t h e  word "DRAGONn, s u b t r a c t  one  from t h e  u s e r ' s  
s c o r e  and p l a c e  t h e  word "DRAGONn i n  t h e  box chosen, ,  The p l a y e r  
p i c k s  a n o t h e r  box t o  c o n t i n u e  t h e  game. A s  you can  see, when t h e  
p l a y e r  p i c k s  t h e  same box t w i c e ,  o r  t h e  box i n  which "DRAGONn was 
o r i g i n a l l y  p l a c e d ,  t h e  game ends .  

4)  F ind a l l  s o l u t i o n s  of  t h e  e q u a l i t y  2X = Y ( X - 1 )  f o r  X between 1 
and 20  ( i n t e g e r s ,  i n c l u s i v e ) ,  and Y between -10 and 10 ( i n t e g e r s ,  
i n c l u s i v e )  . Use a " l o o p i n g  so lu l t ionw.  



Chapter 4 Supp ementary Prob 
1 )  1 0  DIM A ( 1 0 , 2 )  

2 0  I N P U T  " I N P U T  PLAYER NUMBERn;A 
3 0  I F  A = 0 THEN 1 0 0  
4 0  I N P U T  " D I D  HE MAKE THE SHOT" ;A$ 
5 0  I F  A$ < > " Y n  AND A$ < > "Nn THEN 4 0  
6 0  I F  A$ = "Y" THEN A ( A , 2 )  = A ( A , 2 )  + 1 
7 0  A ( A I 1 )  = A ( A I 1 )  + 1 
8 0  GOT0 2 0  
1 0 0  PRINT : PRINT "PLAYER W " , ~ P E R C E N T A G E ~  
1 1 0  FOR I = 1 TO 8 
1 2 0  I F  A ( I I 1 )  = 0 THEN P R I N T  1 1 0 :  GOT0 1 4 0  
1 3 0  P R I N T  I , A ( I , 2 )  / A ( 1 , l )  * 1 0 0  
1 4 0  NEXT I 

2a) 1 0  DIM A ( 3 6 5 )  
2 0  I = l : A ( l )  = I N T  ( RPdD(0) * 3 6 5  + 1 )  
3 0  A = I N T  (RND ( 0 )  * 3 6 5  + 1 )  
4 0  FOR J = 1 TO I 
5 0  I F A =  A ( J )  T H E N 1 0 0  
6 0  NEXT J 
7 0  A ( J  + 1 )  = A : l  = I + 1 
8 0  GOT0 3 0  
1 0 0  P R I N T  "THERE ARE"; I + 1 ; " P E O P L E  I N  THE C R O W n  

b )  1 0  DIM A ( 3 6 5 )  
15  FOR K = 1 TO 5 0  
2 0  I = l : A ( l )  = I N T  ( R N D ( 0 )  * 365 + 1 )  
3 0  A = I N T  (RND ( 0 )  * 3 6 5  + 1 )  
4 0  FOR J = 1 T O  I 
50 I F  A = A ( J )  THEN 1 0 0  
6 0  NEXT J 
7 0  A ( J  + 1 )  = A : I  = I + 1 
80 G O T 0 3 0  
1 0 0  N = N + I + l  
1 1 0  NEXT K 
1 2 0  P R I N T  " T h E  AVERAGE ISm;bJ / 50 

3 )  1 0  DIM A $ ( 5 , 5 ) :  S = 1 0  
20 A $ (  I N T  ( RND ( 0 )  * Fa + I ) ,  I M ' F  ( RND (9) * 5 + 4 ) )  = "DIknGONn 
30  INPUT "(ROW,COLUMN)*;X,Y 
46 I F  A$(XIY) " "  THEN W$(XIY) - " B M G O N m :  S = S - 1: GOTO 30  
5 6  P R I N T  "YOUR SCORE IS ";S 

4 )  10 FOR % = 1 TO 28 
2 0  F C R Y  = - 1 0  TO l G  
36 I F  2 * X = U * ( X  - 1) THEN P R I N T  'X=";X;" Y=";Y;" PS 

A SOLUTION" 
30  NEXT Y 
50 NEXT X 





Chapter 4 Test 
P a r t  I ~ e t e r m i n e  t h e  e x a c t  o u t p u t  o f  e a c h  o f  t h e  f o l l o w i n g  p rog rams :  

a )  1 0  FOR X = 1 TO 3  
20 F O R Y = l T O 3  
30 PRINT X ;  
40 NEXT Y 
50 NEXT X 

b )  1 0  FOR X = 1 TO 4 
20 F O R Y = l T O 4  
30 PRINT X + Y 
40 NEXT Y 
50 NEXT X 

c )  1 0  FOR P  = 1 TO 1 5  
20 F O R Q = O T O 5  
30  S = S + 1  
40 NEXTQ 
50 NEXT P  
60 PRINT S  

d )  1 0  FOR R = 1 TO 3  
20 FOR C  = 1 TO 1 0  
3  0  X ( R , C )  = R - C  
40 NEXT C  
50 NEXT R 
60 PRINT X ( 7 , 2 )  
70 PRINT X ( 3 , 5 )  

e )  l Q F O R J = l T O 4  
20 READV,I 
30 X ( 1 )  = V 
40 Y ( 1 )  = J 
50  Z ( J ) = I  
60  NEXT J 
70 FOR J = 1 TO 4  
80 P R I N T X ( J ) , Y ( J ) , Z ( J )  
90 NEXT J 
1 0 0  DATA 3 , 1 , 2 , 2 , 2 , 3 , 4 , 2  

P a r t  I1 C i r c l e  t h e  programming e r r o r ( s )  w i t h i n  e a c h  p r o g r a m  g i v e n .  
E x p l a i n  wha t  mus t  b e  d o n e  i n  o r d e r  t o  c o r r e c t  t h e  e r r o r .  I f  
no  e r r o r s  e x i s t ,  s t a t e  s o .  

a )  1 0 F b R X = 2 T O 3  d )  1 0  FOR I = 1 TO 5  
20 P O R Y = 4 T O 6  20 READX 
30 PRINT X ; Y  30 x t 2  = N ( 1 )  
40 NEXT X 40 NEXT I 
50 NEXT Y 50 DATA 2,1,O,-1,-2 

b )  1 0  FOR I = 1 TO 20 e) 1 0  REM ENTER FIVE WORDS 
20 X ( I )  = INT ( RND AND PRINT THEM OUT I N  

( 0 )  * 5 )  + 1 REVERSE ORDER 
30 NEXT I 20 FOR I = 1 TO 5 

30 INPUTWS 
c )  1 0  FOR I = 1 TO 5 40 NEXT I 

20 READ X 50 FOR I = 5  TO 1 STEP - 1 
30 N ( X )  - 1 7  60 PRINT W$ 
4 0  N E X T  I 70  NEXT I 
50 DATA 2 ,1 ,0 , -1 , -2  

P a r t  111 W r i t e  e a c h  o f  t h e  f o l l o w i n g  p rog rams  a s  c o n c i s e l y  as  
p o s s i b l e :  

a) F i n d  t h e  i n t e g e r s  X and  Y f o r  t h e  e q u a t i o n  be low  s u c h  t h a t  
b o t h  v a l u e s  l i e  b e t w e e n  O and  1 0  

2 X  - Y = -2 and -3X + 2Y = 5  

b )  W r i t e  a pe-oq~am t n  p l a c e  2 8  rando~n i n t e q e c s  be tween  1 a n d  
1 0 0 ,  i n c l u s i v d e ,  i n  - a  s i n g 1  y s u b s e r  i p t e d  &r:ay ,:ahRlrd X 2nd 
t h e n  p r i n z  then: o u t ,  L e t  DIP! X ( 2 0 )  be t h e  f i r s t  1 . ine  jr! y c u r  
pa:oq~ am. 



~apter  4 Test Solutions 
The c r e d i t  f o r  e a c h  program is givein i n  b r a c k e t s  [ 1 .  

a)  RUN d )  RUN 
1 1 1 2 2 2 3 3 3  0 

b)  RUN 
2 e:) RUN 

3 
4 
2 
0 

c)  R U N  
90  

P a r t  11 [ 5 @  = 25 I 

a )  L i n e s  4 0  and  50 a r e  in te rc lnanged;  t h e r e f o r e  a ?NEXT WI ' I 'HOO 
FOR ERROR IN 50 w i l l  o c c u r , ,  

b )  A r r a y  X ( )  needs t o  be d imens ioned  s i n c e  t h e  s u b s c r i p t  g o e s  
above 1 0 .  

c )  Ney a t i v e  subscripts a r e  i l i l ega l .  

d )  Expressions on t h e  l e f t  s i d e  o f  a n  assignment s t a t e m e n t  a r e  
illegal; t h e r e f o r e ,  line 30 s h o u l d  r e a d  

e j  S u b s c r i p t s  from l i n e  30  and 6"  a r e  n : i s s ing ;  t h e y  should read: 

30 INPUT W $ ( i )  
6 0  PklNT W$(I) 



P a r t  I11 

a) 1 0  F O R X  = 1 TO 1 0  [ 2 5  1 
2 0  FOR Y = 1 TO 1 0  
30  I F  ( 2  * X - Y = -2 )  AND ( -  3 * X + 2 * Y = 5)  THEN 

PRINT "X=";X;  "Y=";  Y; " I S  A SOLUTIONn 
4 0  NEXT Y 
5 0  NEXT X 

RUN 
X =  1 Y= 4 I S  A SOLUTION 

b )  1 0  D I M  X ( 2 0 )  
20  FOR I = 1 TO 2 0  
3 0  X ( 1 )  = INT ( RND ( 0 )  * 1 0 0  + 1) 
40  P R I N T X ( I ) ,  
5 0  NEXT I 

RUN 
2 3  5 6  
3 8 7 0  
4 0  66 
5 7  5 9  
7 4  47  





Lesson 5.1 

OBJECTIVES: a )  t o  c o n t r a s t  t h e  d i f f e r e n . z e  between brar:ching us ing  
GOT0 and b ranch ing  u s i n g  GOSUB 

b) t o  b e  a b l e  t o  i n c o r p o r a t e  ON.. .GOTO and ON.. .GOSUB 
s t a t e m e n t s  i n t o  programs 

ASSIGNMENT: Read pages  5 .1  t h r o u g h  5 .4  Do review problems 1-3 
Tex t  problems 1 , 3  Homework problems 2,4 

When GOSUB...RETURN is i n t r o d u c e d  i n  t h e  t e x t ,  t h e  s k e l e t o n  
program shown below i s  i n t r o d u c e d .  The added a r rows  and %box1 w i l l  
h e l p  your  s t u d e n t s  comprehend t h e  s t r u c t u r e .  

10  ........... 
20 GOSUB 200 
30 ........... 

1 0  ........... 
20 . . . . . . . * . a .  

30 RETURN 
I 

However, t h e  r e a l  v a l u e  o f  GOSUB...RETURN is  t h a t  a s u b r o u t i n e  c a n  b e  
c a l l e d  from any l i n e  i n  a program, and t h e  computer w i l l  a lways r e t u r n  
a f t e r  e x e c u t i n g  t h e  s u b r o u t i n e  t o  c o n t i n u e  from t h e  l i n e  f o l l o w i n g  t h e  
GOSUB s t a t e m e n t .  Such a program c a n n o t  b e  w r i t t e n  w i t h  o n l y  GOTOs. 
For  example, c o n s i d e r  t h e  f o l l o w i n g  s k e l e t o n  program: 

1 0  ........... 
20 GOSUB 200 
30 ........... 
40 GOSUB 200 
50 ........... 
60  END 
200 ........... 
210 ........... 
220 ........... 
230 RETURN 

The o r d e r  o f  e x e c u t i o n  of t h i s  program is  10,20,200,210,220,230,30,40, 
200,210,2201230,50,60. Note how l i n e  60 keeps  t h e  program from 
c o n t i n u i n g  t o  e x e c u t e .  

The v a r i a b l e  i n  t h e  ON < v a r i a b l e >  GOT0 and t h e  ON < v a r i a b l e >  
GOSUB s t a t e m e n t s  may o n l y  t a k e  on p o s i t i v e  i n t e g e r  v a l u e s  from 1 t o  
255. I n t e g e r  v a l u e s  g r e a t e r  t h a n  255 o r  l e s s  t h a n  0 c r e a t e  an  
"ILLEGAL QUANTITY ERRORn. 





Worksheet 5.1 
P a r t  I Determine t h e  e x a c t  o u t p u t  o f  t h e  f o l l o w i n g  p r o g r a m s :  

a)  1 0  PRINT "An ; 
20  GOSUB 1 0 0  
30  PRINT "B" ; 
4 0  GOSUB 2 0 0  
5 0  PRINT "C"; 
60  END 
1 0 0  PRINT "D" ;  
1 1 0  RETURN 
2 0 0  PRINT "En; 
2 1 0  RETURN 

b )  1 0  PRINT "A" ;  
2 0 X = X + l  
3 0  ON X GOT0 4 0 , 7 0 , 1 5 0  
40 PRINT "B"; 
5 0  GOSUB 1 1 0  
60  PRINT "C"; 
7 0  PRINT "D"; 
80  GOSUB 1 3 0  
9 0  PRINT " E n ;  
1 0 0  GOT0 1 0  d ) 
1 1 0  PRINT "F" ;  
1 2 0  RETURN 
1 3 0  PRINT "G"; 
1 4 0  RETURN 
1 5 0  PRINT "H"; 
1 6 0  END 

1 0  PRINT "A"; 
2 0 1 = 3  
3 0  ON I GOSUB 1 0 0 , 2 0 0 , 3 0 0 , 4 0 0  
4 0  PRINT "B"; 
5 0  GOT0 3 0  
1 0 0  PRINT "C"; 
1 1 0  1 = 2 
1 2 0  RETURN 
2 0 0  PRINT "D"; 
2 1 0  1 = 3 
2 2 0  GOSUB 3 0 0  
2 3 0  PRINT " E n ;  
2 4 0  I = 4 
2 5 0  RETURN 
3 0 0  PRINT "F"; 
3 1 0  I = 1 
3 2 0  RETURN 
4 0 0  PRINT "G" ;  
410  END 

1 0  PRINT " A " ;  
2 0  GOSUB 1 0 0  
3 0  PRINT "B"; 
40  GOSUB 2 0 0  
5 0  PRINT "C"; 
1 0 0  PRINT " D m ;  
1 1 0  RETURN 
2 0 0  PRINT " E n ;  
2 1 0  RETURN 

Part I1 D e t e r m i n e  w h a t  l i n e  7 0  s h o u l d  be: 

1 0  INPUT "ENTER YOUR NAME" ; N$ 
20 PRINT 
30  PRINT "1. DELAY I T  1 0  - SECONDS" 
4 0  PRINT "2 .  ENDLESS LOOP IT"  
5 0  PRINT "3 .  FORGET IT"  
6 0 INPUT " SELECTION" ; I 
70  
8 0  PRINT N$ 
9 0  GOT0 80  
1 0 0  T = TIME 
1 1 0  I F  INT(T1ME - T)  0 6 0 0  THEN 1 1 0  
1 2 0  PRINT N$ 
1 3 0  END 



Worksheet 5.1 Solutions 
Part I 

a)  ADBEC 
b) ABFCDGEADGEAH 
c )  AFBCBDFEBG 
d )  AQBECD f o l l . o w e d  by ?RETURN WITHOUT GOSUB ERROR I N  1 1 0  

Part I1 



Lesson 5.2 

OBJECTIVES: a )  t o  deve lop  s t r a t e g i e s  f o r  d e s i g n i n g  s u c c e s s f u l ,  
w e l l - s t r u c t u r e d  programs,  i n c l u d i n g  how t o :  

i. o u t l i n e  programs u s i n g  a l g o r i t h m s  
ii. s t r u c t u r e  programs u s i n g  modules and 
s u b r o u t i n e s  
iii. document progPams u s i n g  REM s t a t e m e n t s  

ASSIGNMENT: Read pages  5.5 t h r o u g h  5.11 
Text  problems 7 , g 1 1 1  Homework problems 8,12,20 

C l e a r  s t y l e  and s t r u c t u r e  a r e  eve ry  b i t  a s  i m p o r t a n t  i n  a  computer 
program a s  t h e y  a r e  i n  an E n g l i s h  e s s a y .  A s  programs become v e r y  
l o n g ,  t h e y  become c o n s i d e r a b l y  more compl ica ted  and t h e r e f o r e  r e q u i r e  
c a r e f u l  p l a n n i n g .  For  t h i s  r e a s o n ,  i t  is  i m p e r a t i v e  i n  t e a c h i n g  
p r o g r a m i n g  t o  i n s i s t  on good s t y l e .  

A f t e r  comple t ing  t h e  f i r s t  f i v e  c h a p t e r s ,  a  s t u d e n t  w i l l  have 
l e a r n e d  most of  t h e  BASIC commands n e c e s s a r y  t o  w r i t e  a l m o s t  any 
program. A t  t h i s  p o i n t  i n  your  programming c o u r s e ,  i t  is  w e l l  worth 
spending a  c o n s i d e r a b l e  amount of  t i m e  d i s c u s s i n g  problem s o l v i n g  
t e c h n i q u e s  and programming s t y l e .  The major problem i n  ho ld ing  such  a 
d i s c u s s i o n  is  t h a t  t o  t h i s  p o i n t  s t u d e n t s  have  n o t  w r i t t e n  programs 
long  enough t o  s e e  t h e  v a l u e  of  deve lop ing  s u c h  s k i l l s .  You shou ld  
conv ince  your  s t u d e n t s  t h a t  l e a r n i n g  how t o  s o l v e  problems is a  major 
o b j e c t i v e  o f  an  i n t r o d u c t o r y  programming c o u r s e  and t h a t  i t s  v a l u e  
w i l l  become obv ious  a s  problems of  i n c r e a s i n g  d i f f i c u l t y  a r e  
c o n f r o n t e d .  

S t u d e n t s  t e n d  t o  a t t a c k  problems d i r e c t l y  w i t h o u t  f i r s t  p l a n n i n g ,  
a n  approach which s h o u l d  b e  s t r o n g l y  d i scouraged .  I t  is a  good 
p r a c t i c e  t o  r e q u i r e  s t u d e n t s  t o  submit  t o  you a  c a r e f u l l y  o u t l i n e d  
s o l u t i o n  b e f o r e  beg inn ing  t o  program on t h e  computer .  

The t e x t  o u t l i n e s  t h e  s o l u t i o n  t o  a  problem f o r  w r i t i n g  a  program 
t o  q u i z  s t u d e n t s  i n  mathematics .  T h i s  l e s s o n  w i l l  d e m o n s t r a t e  how t o  
p l a n  a  s o l u t i o n  t o  a  problem o f  somewhat g r e a t e r  complex i ty .  

The c o r r e c t  method f o r  p l a n n i n g  t h e  s o l u t i o n  t o  a  l e n g t h y  problem 
is c a l l e d  "top-downn p l a n n i n g .  T h i s  method i n v o l v e s  working on t h e  
major  p o r t i o n s  of  t h e  s o l u t i o n  f i r s t  and l e a v i n g  t h e  s p e c i f i c s  u n t i l  
l a t e r .  The problem is f i r s t  b roken  down i n t o  l a r g e  b l o c k s  and t h e  
d e t a i l s  of t h e  b l o c k s  a r e  f i l l e d  i n  a t  a  l a t e r  t ime.  W e  w i l l  u s e  
s u b r o u t i n e s  t o  code  each o f  t h e  l a r g e  b l o c k s .  

The problem we w i l l  s o l v e  i n v o l v e s  computing t h e  p a y r o l l  f o r  a  
s m a l l  company which employs f i v e  people .  Each employee r e c e i v e s  a  
weekly paycheck computed a s  f o l l o w s :  



1. The g r o s s  { t o t a l )  pay i s  based on t h e  employee ' s  h o u r l y  wage 
times t h e  h o u r s  worked; f o r  e v e r y  hour over  40 hours ,  t h e  
employee r e c e i v e s  1 .5  times t h e  h o u r l y  wage; over  50 h o u r s ,  2  
t i m e s  t h e  h o u r l y  wage. 

2 .  Taxes a r e  deducted  based on t h e  f o l l o w i n g  s c h e d u l e :  

3. S o c i a l  s e c u r i t y  i s  deduc ted  a t  6.25% of t h e  g r o s s  s a l a r y .  

4 .  P a r t i c i p a n t s  i n  t h e  c0mpan.y p e n s i o n  p l a n  can  have 10% of 
t h e i r  g r o s s  wage s u b t r a c t e d  and s a v e d ,  b u t  n o t  a l l  employees 
have e l e c t e d  t o  j o i n  t h e  p e n s i o n  p l a n .  

5. There  is a  v a c a t i o n  fund which a l l o w s  employees t o  s u b t r a c t  
from 1 t o  5% of  t h e i r  g r o s s  wages. 

F i r s t ,  w e  must d e t e r m i n e  what i n f o r m a t i o n  t h e  computer must have 
f o r  e a c h  employee: 

1. name 
2. h o u r l y  wage 
3. hours  worked (which v a r i e s  from w e e k  t o  week) 
4 .  p e n s i o n  p l a n  ( y e s  o r  no, s i g n i f i e d  by 1 o r  0 )  
5 .  v a c a t i o n  p l a n  p e r c e n t a g e .  

T h i s  i n f o r m a t i o n  would b e  b e s t  s t o r e d  i n  a  d i s k  f i l e ,  b u t  s i n c e  we 
have y e t  t o  cover  d i s k  f i l e s ,  w e  w i l l  s t o r e  t h e  i n f o r m a t i o n  i n  d a t a  
s t a t e m e n t s  s t r u c t u r e d  a s  f o l l o w s :  

900 DATA SMITH,4.25,1,5 

The f i r s t  s t r i n g  c o n t a i n s  t h e  employeels  name, t h e n  t h e  h o u r l y  wage, a  
number (0 o r  1) f o r  t h e  p e n s i o n  p l a n ,  and a  p e r c e n t a g e  f o r  t h e  
v a c a t i o n  p l a n .  S i n c e  t h e  h o u r s  worked v a r y ,  t h e y  w i l l  b e  i n p u t  from 
t h e  keyboard when t h e  program is run. 

Next l e t ' s  d e t e r m i n e  t h e  l a r g e  b l o c k s  by d e c i d i n g  what major t a s k s  
t h e  program s h o u l d  perform. 

1. Load i n f o r m a t i o n  i n t o  a r r a y s  from t h e  d a t a  s t a t e m e n t s  and 
i n p u t  t h e  h o u r l y  wage from t h e  keyboard.  

2. Compute a l l  d e d u c t i o n s  ( a )  t a x e s  and s o c i a l  s e c u r i t y  
( b )  p e n s i o n  and v a c a t i o n  p l a n s  

3. P r i n t  o u t  p a y r o l l .  

We have t h r e e  major  t a s k s ,  w i t h  t h e  second d i v i d e d  i n t o  two 
s u b d i v i s i o n s .  From t h i s  b a s i c  o u t l i n e  we can o u t l i n e  our  program 
w i t h o u t  f i l l i n g  i n  tihe s p e c i f i c  d e t a i l s .  

100 GOSUB 2000:REM LOAD ARRAY AND ACCEPT KEY:BOARD INPUT 
200 GOSUB 3000:REM DEDUCTIONS 
300 GOSUB 4000:REM PRINT PAYROLL 
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A sample run of  t h e  above program f o l l o w s ,  a s  well a s  a schematic 
diagram o f  t h e  program's s t ruc ture  and hierarchy: 

I\,l fi E: :z 7 ~ : : .  ):. :::. E 1 Q E L, I-, 
F" 'Fa \/ H fi T E z:: -. ::: 1::. :::. $j '7 . 5 / 1-1 Fi' 
I..j nlJ F.2 :$ bJ (J\:(I.:::E.:u =: -.;: 1::. :::. 43  
G I?( C; "'; 1::' Y .; = -2 '::. '1:. !r, 3 4 (j! . 4 3 . . 
DE~T)LJCT :[ ON9 

'TAXES !ii 5 1 . czj & 
ss E E U U G P  82 1.28 

F' !Z IN $3 I [I IN !g ::: i l .  Qj 4 
',>A[:. I"'IJI\11) $ 1 :3. h2 



I n  any l o n g ,  complex program t h a t  u s e s  many v a r i a b l e s ,  a v a r i a b l e  
d e c l a r a t i o n  s e c t i o n ,  which d e c l a r e s  a l l  o f  t h e  v a r i a b l e s  t h a t  a r e  t o  
be used and what t h e y  r e p r e s e n t ,  c a n  h e l p  e x p l a i n  t h e  p u r p o s e  and t h e  
method of  t h e  program, L i n e s  1 0  th rough  320 comprise  t h e  v a r i a b l e  
d e c l a r a t i o n  s e c t i o n  f o r  t h e  above program, 

The main body of  t h i s  program c o n s i s t s  o n l y  of t h e  t h r e e  c a l l s  t o  
t h e  s u b r o u t i n e s  t h a t  were d i s c u s s e d  e a r l i e r .  The REM s t a t e m e n t s  a t  
l i n e s  1000 and 1410 s i g n a l  t h e  beg inn ing  and t h e  end of  t h e  main body, 
r e s p e c t i v e l y .  

The s u b r o u t i n e  c a l l e d  LOaD ARRAY, c a l l e d  from S i n e  1040, s t a r t s  a t  
l i n e  2000  and ends  a t  l i n e  2210. I t  pe r fo rms  s e v e r a l  f u n c t i o n s .  
F i r s t ,  it f i l l s  i n  t h e  e m p l o y e e s h n m e s ,  wages and d e d u c t i o n  packages ,  
u s i n g  t h e  READ,.DATA s t a t e m e n t s  t h a t  occur  i n  l i n e s  2040 t o  2 0 9 0 ,  
A f t e r  t h i s  da t a  i s  l o a d e d ,  two a d d i t i o n a l  f u n c t i o n s  a r e  used. L i n e  
2100 c a l l s  a s u b r o u t i n e  HOURS WORKED, which s t a r t s  a t  l i n e  5000. T h i s  
s u b r o u t i n e  a l l o w s  t h e  u s e r  t o  i n p u t  t h e  hours  worked by e a c h  employee 
and tes ts  t h e  i n p u t  f o r  u n d e s i r a b l e  i n p u t s ,  One s u b r o u t i n e  c a l l i n g  
a n o t h e r  s u b r o u t i n e  is  l e g a l  and can  l e n d  c l a r i t y  t o  a  p rogram's  
s t a t e m e n t .  I f  a t  a  S a t e r  t i m e  it becomes n e c e s s a r y  t o  change t h e  
program, l o c a t i n g  t h e  s p e c i f i c  S i n e s  t o  b e  e d i t e d  is  made e a s i e r  by 
t h i s  s t r u c t u r e .  

L i n e  2410 a l s o  c a l l s  a  s u b r o u t i n e ,  c a l l e d  CALCULATE GROSS PAY, 
which, a s  t h e  name s u g g e s t s ,  c a l c u l a t e s  each e m p l o y e e B s  g r o s s  ( i , e .  
b e f o r e  d e d u c t i o n s )  pay f o r  t h e  week, u s i n g  each  employee ' s  h o u r l y  
s a l a r y  and t h e  number of  hours  worked. These two v a r i a b l e s  a r e  used 
t o  c a l c u l a t e  t h e  g r o s s  pay u s i n g  t h e  formula  o u t l i n e d  i n  t h e  problem 
d e s c r i p t i o n ,  

L i n e s  2130 t o  2190 f i l l  a n  a r r a y  which w i l l  b e  used l a t e r  t o  
c a l c u l a t e  t h e  amount t h a t  must b e  deduc ted  from each pay check because  
of  t a x .  Each s u b s c r i p t  r e p r e s e n t s  $100 of  g r o s s  pay ( i . e .  TR(4) is  
t h e  p e r c e n t a g e  t a x  you must pay i f  your  g r o s s  pay i s  between 400 and 
499 d o l l a r s ) ,  A f t e r  t h i s  b r i e f  f u n c t i o n  t h e  program RETURNs ( l i n e  
2200) t o  t h e  main body. 

Next,  t h e  s u b r o u t i n e  DEDUCTIONS is c a l l e d  from l i n e  1060, T h i s  
s u b r o u t i n e  c a l c u l a t e s  t h e  v a r i o u s  d e d u c t i o n s  t h a t  must b e  s u b t r a c t e d  
from t h e  employeels  g r o s s  pay. The d e d u c t i o n  due t o  t a x e s  is 
c a l c u l a t e d  between l i n e s  3040 and 3110, and t h e  amount o f  each is 
s t o r e d  i n  t h e  v a r i a b l e  T ( I ) .  A f t e r  f i g u r i n g  t h e  s o c i a l  s e c u r i t y  
d e d u c t i o n ,  t h e  program u s e s  a  c o n d i t i o n a l  s t a t e m e n t  t o  d e t e r m i n e  
whether  t o  d e d u c t  f o r  p e n s i o n  and v a c a t i o n  p l a n s ,  The s u b r o u t i n e  ends  
on l i n e  3260 and RETURNs t o  t h e  main body. (Note:  T h i s  p r o c e d u r e  is  
r e p e a t e d  f o r  e a c h  employee s e p a r a t e l y . )  

F i n a l l y ,  t h e  program c a l l s  t h e  l a s t  o f  t h e  t h r e e  s u b r o u t i n e s ,  
PRINT OUT, from l i n e  1090, which p r i n t s  o u t  a  d e t a i l e d  r e p o r t  on each 
employee, u s i n g  t h e  i n f o r m a t i o n  t h a t  was o b t a i n e d  i n  t h e  p r e v i o u s  two 
s u b r o u t i n e s .  A f t e r  p r i n t i n g  o u t  t h e  pay r e p o r t s ,  t h e  program RETURNs 
t o  l i n e  1100, where it ends.  

An e x c e l l e n t  example of  t h e  u s e f u l n e s s  of  a  s u b r o u t i n e  is  t h e  
s u b r o u t i n e  ROUNDING which, a l t h o u g h  on ly  one l i n e  long ,  i s  c a l l e d  from 
th roughou t  t h e  program t o  round a l l  c a l c u l a t i o n s  t o  t h e  n e a r e s t  c e n t .  



We b e l i e v e  t h e  b e s t  way t o  p l a n  a  computer program is by w r i t i n g  
o u t  a  p l a n  ( a l g o r i t h m )  a s  w e  have clone i n  t h i s  l e s s o n .  Some t e a c h e r s ,  
however, a l s o  b e l i e v e  i n  f l o w c h a r t i n g ,  s o  w e  have i n c l u d e d  a s e c t i o n  
from an e a r l i e r  p u b . l i c a t i o n  a s  an  j -n t roduc t ion  t o  t h a t  t e c h n i q u e  of  
p lann ing  a  computer program. 



FLOWCHARTING 

As programs become more complex, It becomes especlally easy to forget Important 
details or to lose track of the direction that the program must take. Such problems can be 
avoided by preparlng an outline in the form of a flow chart before the program Is actually 
written. 

Symbols for Flowcharting 

A large program often consists of two parts; the maln body of the program In one, and 
its functions and subroutines in the other. Usually the main body comes first and the 
functions and subroutines second. Execution of the maln body should flow from top to 
bottom. Any GOTO statements should send executlon to a point before the GOTO, and not 
after It. This format makes a program easler to be read and, In many cases, more efficient. 
To write such a program the programmer must flrst have a comprehensible outllne. One 
way to construct an outline Is to draw what is called a flow chart. A flow chart conslsts of 
various symbols and words which graphically show what the program is to do. Because of 
their plctorial form, flow charts make potential deflclencles In a program easy to spot. 

There are five different symbols In flowchartlng. The flrst symbol Is 

This is a termlnator which lndlcates the beginning or end of a program or subroutine. The 

second symbol is and Is called the InputlOutput or I10 symbol. This 

indicates that data Is either entering or leavlng the program. Generally, It deslgnates an 
operation with the disk or tape, or an INPUT, READ, or PRINT statement. The foliowlng Is 
a flow chart to input a number (X) and print the number multiplied by three. 

One possible program for thls flow chart would be the followlng: 

10 INPUT X 
20 PRINT 3'X 

Note the arrows In the flow chart which Indicate the direction of flow In the program. Also 
note'that the flow chart proceeds from left to rlght. In general, flow charts proceed from left 
to rlght or from top to bottom. In more complex examples, they may move both from left 
to rlght and from top to bottom. 



The next symbol is the process symbol which Indicates the processing s f  some data 

. It is tne most general of the five symbols and is used whenever ono of 

the other four more spec,lrc syn~bo ls  does not apply. The foliowlng IS  a flow cnart for  a 
program wh,ch allo+is the dser to input a student's name and four course grades. It 
computes the average of tt7e grades (process symbol), prln:s thle student's name and 
average, and then -eturns to begin :he cycie again, The accompznylng program was 
written based upon the flew enart. 

10 INPUT "NAME A N D  4 GRADES: ";N$rA7BrCrD 
2 0 V =  ( A + E + C + D )  / 4  
30 P R I N T  NBrV 
40 C O T 0  10 



The fourth symbol, , designates a conditional, indicating that a decision 

Is to be made. The IF . . . THEN statement Is one type of conditional. The following flow 
chart specifies a number that is lnput and then goes on to determine If it be negative or not. 

Input / N u m b e r  

10 I N P U T  X 
20 I F  X < 0 THEN P R I N T  " N E G A T I V E " :  END 
30 P R I N T  "NOT N E G A T I V E "  



The conditional symbol always has two or more arrows coming from It. In this case there 
are two such arrows, labeled Y for YES and N for NO. 

The NEXT X portion of a FOR . . . TO, NEXT loclp is also a condltional. The flow chart 
and accompanylng program ask the user to Input a number and then print four multiples 
of the number. 

1 0  I N ? U T  id 
20 FOP X = 1  TO 4 
0 P R I N T  >: * N 
4 0  N E X T  X 



Each t ime the conditional symbol Is reached, X is incremented and a decision Is made 
based on its new value. If X Is 4 or less, the loop continues and another result Is printed; 
if X exceeds 4, the run ends. The two exit symbols f rom the conditional allow these two 
possibilities. 

The last symbol is the connector symbol, which Is a clrcle: . It Is used to 

connect separate parts of a flow chart. One Important way In which this symbol Is used is 
to indicate the connections between the main body of  a program and its subroutines. 
Letters are placed in the connector symbols to  lndlcate which connect with which. 

The following Is a flow chart for Program 7.1. 

P r i n t  
Total 

Finish 

When a connector symbol is encountered in the main program, execution proceeds to 
the connector bearing the same letter in the subroutine. You should understand that after 
the RETURN box is reached, execution goes back to the box in the main program which 
follows the last connector used. 





Worksheet 5.2  
P a r t  I W r i t e  a  program i n c o r p o r a t i n g  s u b r o u t i n e s  t o  pe r fo rm major 

t a s k s .  The program w i l l  p l a y  t h e  game I T R I V 1 A e  and w i l l  ask 
t h e  u s e r  t o  answer a s e r i e s  of  q u e s t i o n s .  The  pPogram may 
n o t  re  e a t  a  q u e s t i o n  d u r i n g  t h e  game, The program shou ld  
p r i n t  f he s c o r e  a t  t h e  end s f  t h e  game. Use t h e  f o l l o w i n g  
REWB...DATA s t a t e m e n t s  i n  your  program: 

The RUN o f  the program s h o u l d  appear as follows: 

rzs: L-j 1.1.1 
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Lesson 5.3  

OBJECTIVES: a )  t o  d i s c r i m i n a t e  between runt ime ( s y n t a c t i c a l  and 
semant ic )  e r r o r s  and l o g i c  e r r o r s  

b  t o  demons t ra te  t h e  impor tance  of hand- t rac ing  f o r  
program development and debugging 

ASSIGNMENT: Read pages  5.12 th rough  5.20 Do review problems 4a,4b 
Text  problems 5,13,15,17,19 Homework problems 6 ,14 ,16v18  

The f i r s t  debugging t o o l  which a  s t u d e n t  shou ld  mas te r  is  t h e  
t e c h n i q u e  c a l l e d  'hand t r a c i n g ' .  The workshee t s  i n  t h i s  manual have 
emphasized hand t r a c i n g  ( e . g . ,  e x a c t  o u t p u t  problems) . 

See i f  s t u d e n t s  can  a g r e e  on t h e  o u t p u t  o f  t h e  f o l l o w i n g  program: 

A = 2  
B = -2 
FOR C = 1 TO 4  

A = A + B + C  
B = B + A - C  
PRINT A f B  

NEXT C 
END 

A common e r r o r  s t u d e n t s  make is t o  t a k e  A a s  2  t h e  f i r s t  t i m e  l i n e  50 
is executed .  You must remind  student^ t h a t  a  v a r i a b l e  can  o n l y  have 
one  v a l u e  a t  a  t i m e :  t h e  one most r e c e n t l y  a s s i g n e d .  T h i s  can  b e  
emphasized by u s i n g  t h e  f a m i l i a r  v a r i a b l e  boxes. Each t ime  a  v a r i a b l e  
v a l u e  is a l t e r e d ,  e r a s e  t h e  o l d  v a l u e  and w r i t e  i n  a  new. For  t h e  
sample program above, t h e  boxes would appear  a s  f o l l o w s  j u s t  p r i o r  t o  
e x e c u t i o n  of  l i n e  50. 

The result of l i n e  5 0  is  now c l e a z l v  -2. 

Your s t u d e n t s  w i l l  f i n d  it most i n s t r u c t i v e  i f  you u s e  t h e  boxes 
and the f o l l o w i n g  c h a r t  s i m u l t a n e o u s l y .  The f i n a l  r e s u l t  f o r  t h e  
program above w i l l  b e  a s  f o l l o w s :  



'i.!he t ab le  w i l l  ;always b e g i n  w i t h  ze roes ,  A lso ,  i n  t h i s  prograni, 
the f i ,naL v a l s e  of  {' w i l l .  be  5, (Do your s k u d e n t s  rer..;esr!bei: why;") 

S t u d e n t s  :nay d e s i r e  $0 cl-oss o f f  i:hg Pc.1.d' v a l u e s  so tha.:. t h f i  
%most recect5 ~ 3 3 . ~ 9  is  al.ways ts_ir;arSy e v i d e n t ,  If yoiir s t u d e n t s  i i n d  
t h i s  saanyle easy, rlialleizge thezi w i t h  t h e  workeheet ,  

" -. * $ .  A debugging  t e c h n i q u e  r;ot speclb:acal.ly :nentioned i.r! t,Ii2 t e x x  L S  
e h e  sin;ple i ~ ~ l e d i a t e  mode PRINT, v i j ~  iai>le -~.$1a1!2;ie5 ret;a - 1 1  ; -123 i n  t k>,ej,% 
respective boxes f o i l o w i n g  psogra15 execu t ion  and a r e  t h e r e f o r e  
avaii&l.e f o r  inspection, As ;an example o f  tSri,i.s techniqc;eP s 
a;sefu%ness ,  considem: t h e  f c ~ 3 . l a w i . r ~ g  progran which [arno~.,q o t h e r  tl.13.ncjs) 
s h o u l d  c o u n t  slowly from 9 t o  1 3 :  

1 0  1 .: 1 '*"(I '['. i %d 

2 0  p k 1 N f p  7 
30 REE 
4 0  R El*! 
5 0  REP5 
6 0  FOk -- I 5% 2 5 0 6  
7 0  NEXT 1 
138 RE% 
9G REM 
? " ?  * il REIS, 
11.0 NEXT '1 



Worksheet 5.3 
P a r t  I Use t h e  t a b l e  t o  hand t race  t h e  o u t p u t  of t h e  f o l l o w i n g  

program: 

A = 2  
X = X + Y + A  
FOR J = 1 TO X 

Y = Y * X + l  
NEXT J 
IF  A < 0 THEN 80 
A = -2: GOT0 20 
PRINT X I Y  
END 

P a r t  I1 Loca te  and correct  t h e  l o g i c  e r r o r  i n  t h e  f o l l o w i n g  program: 

REM AVERAGE 5 NUMBERS 
FOR I = 1 TO 5 

INPUT X 
S = S + X  

NEXT I 
PRINT "THE AVERAGE I S n ; S  / 5 
INPUT "TRY AGAIN ( Y / N )  ?";A$ 
IF  A$="Yn THEN 20 
END 

P a r t  I11 Determine t h e  immediate mode o u t p u t  miss ing  from t h e  
f o l l o w i n g  sequence  ( i . e .  f i l l  i n  t h e  boxes)  : 

10 F O R I = 1 T O 5  
20 READ X $ ( I )  , X $ ( I  - 1) 
30 I F  I = 3 THEN STOP 
40 NEXT I 
50 DATA APE I BAT I CAT I DUCK I EEL I FISH I GNATI HARE I LLAMAI MOOSE 

R U N  

BREAK I N  30 
PRIET X$ ( I )  

CONT 

PRINT X$ ( I )  



Worksheet 5 .3  So 
P a r t  I 

RUN 
3 31 

P a r t  I1 The program e x e c u t e s  p e r f e c t l y  t h e  f i r s t  t i m e  through.  
However, i f  t h e  u s e r  s e l e c t s  'Y' a t  l i n e  70, a l o g i c  e r r o r  
ensues .  The s u m  S i n  l i n e  40 c o n t i n u e s  t o  i n c r e a s e  beyond 
t h e  t o t a l  c f  t h e  f i r s t  f i v ' e  numbers. The v a r i a b l e  must b e  
' r e s e t '  by changing l i n e  80 t o  

80 IF A$ = "Y" THEN 1 5  

and adding 

P a r t  I11 EEL 



Chapter ementary 
1) Design and debug a program which s i m u l a t e s  t h e  movement o f  a 

p r i n c e  l o s t  i n  t h e  d a r k n e s s  of  C a s t l e  Dracu la .  Use t h e  f o l l o w i n g  
s p e c i f i c a t i o n s :  

The Board 
a )  The c a s t l e  f l o o r  is made o f  a  10 * $0 m a t r i x .  

b )  There  is  an  i n v i s i b l e  w a l l  around t h e  c a s t l e  which can  
n o t  b e  p a s s e d  th rough  (check f o r  s u b s c r i p t  o u t  of  
range)  . 

C )  Randomly p l a c e  2 p i l e s  of t r e a s u r e  on t h e  c a s t l e  f l o o r .  

d )  Randomly p l a c e  3  t r a p  d o o r s  on t h e  c a s t l e  f l o o r .  

e) Randomly p l a c e  1 e s c a p e  door on t.he c a s t l e  f l o o r .  

f )  Ass ign  t h e  p r i n c e  t h e  s t a r t i n g  p o s i t i o n  of  ( 2 , 3 ) .  

9 )  Ass ign any empty e lements  t o  t h e  v a l u e  "*" .  ( s e e  f i g u r e  
1) 

The Game 
The o b j e c t  o f  t h e  game is t o  c o l l e c t  b o t h  t r e a s u r e  p i l e s  and 
l e a v e  v i a  t h e  e s c a p e  door .  A f t e r  a  move r e p l a c e  t h e  v a l u e  o f  
t h e  o l d  p o s i t i o n  w i t h  a  "*"  and t h e  new p o s i t i o n  w i t h  a  "P". 
Remember t o  check t h e  v a l u e  of t h e  new s q u a r e  b e f o r e  
r e p l a c i n g  it. 

A p l a y e r  may move n o r t h ,  s o u t h ,  e a s t  o r  west  and h a s  t h e  
o p t i o n  of l i g h t i n g  a  match t o  s e e  t h e  a d j a c e n t  p o s i t i o n s  ( s e e  
f i g u r e  2 ) .  He is  l i m i t e d  t o  5 matches. I f  a  p l a y e r  moves 
o n t o  a  t r a p  d o o r ,  he p e r i s h e s  and t h e  program is over .  

* = empty B$(x ,y )  = Board p o s i t i o n s  
T = t r e a s u r e  M = matches  
D = t r a p  door  T$ = temporary ( h o l d  v a l u e s )  
E = e s c a p e  door  X = row 
P = p r i n c e  Y = column 

T = t r e a s u r e  

When t h e  p r i n c e  f i n a l l y  e x i t s  t h e  c a s t l e ,  p r i n t  o u t  t h e  
a p p r o p r i a t e  message. 

TRAP DOOR! YOU ARE EATEN BY CROCODILES. 
PASSAGE TO OUTSIDE1 YOU POUND NO TREASURES, SORRY. 
PASSAGE TO OUTSIDE! AMATEUR - YOU FOUND 1 PILE OF TREASURE 
PASSAGE TO OUTSIDE! PRO - YOU FOUND BOTH PILES OF TREASURE 

Above a l l ,  b e  s u r e  t o  u s e  t h e  programming t e c h n i q u e s  set 
f o r t h  i n  Chapter  5 when a t t e m p t i n g  t h i s  program. Your 
program shou ld  b e  n e a t  and t h e  l o g i c  should  b e  e a s y  t o  
f o l l o w .  I f  your  program c o n t a i n s  many e r r o r s  and i s  n o t  
w e l l - s t r u c t u r e d ,  you w i l l  f i n d  t h a t  debugging w i l l  t a k e  a 
long t ime ,  



* * 

f i g  1. 



The foi!.owing programs c o n t a i n  e r r o r s ,  i n c l u d l ~ ~ g  a t  l eas t  one 
l o g i c  e r r o r  each, F i n d  t h e  e r r o r s  and correct  them: 

a) L O  REM CREATE; A L I S T  OF 20  RAhDOM 
20 REM NUMBERS BETFV;EEN 9 AND L O O  
30 REM WITH NO DUPLICATES 
49  FOR I = B TO 50 
50  T - ( B N T  ( R&B (1) * 1 0 8 )  + L 
60 FOR J = 1 TO I 
79  I F  T = X ( J )  THEN 20 
80  X(1) = T  
0 REM PRINT L I S T  
.7,.00 F O R J  = 1 T O T  
1x6 m m a  X ( J )  
1 2 0  NEXT J 

REM AkLVd A CLUB ' U O U N C E R V G  
HEM V E R I F Y  THAT A PERSGM REQtjESTING 
REPI ADMISSION AcThl'AL1,Y EET,Q%IGS TO 
REM A VERY EXcL[]SIqqE C L U B ,  
INPUT ''%&ITIA.I;S 61" PE:IPSISK .REQUESTI!;G ADMIS%;IONn? ;ADM$ 
FOR 1 = 4 TO 20 

READ V I P $  
I F  ADMS .L ? J I B $  TBl.cN PRINT " O , R ,  IJE'i';ADN$; "ENTERw 

1 
$RENT mbj:Q'f; nIJLOpJED GaTu 13.0 
DATA JCEr~IMT~~KAL.~,EJE~YDE,r6pSErAFCpKGE~fEE~~~JR.DFLPE~FBUM 
%PP,SMR,XFW,SDR,PDQF.A.i?Fir'JDF 

w 1 :i, % e a p r o g ~ a m  to move a ~ i : n ~ g a ? . t  , . randowily 01: a chess k-;oard 9 8 ~ f 3 ) .  
The knight c a n n o t  g o  o f f  the bc;a_rd,, a RND s"a,,[:ei;:eck; to get a 
random nurrber between L arid 8, lise OM, ,? ,OO.SUB :ii check a;:d p l o t  
t h e  knhghtPs new position. Count the fiumbe:r o f  maves tire knig;?it 
t akes  print. out t h e  bcai:d w i t h  $ h e  n u ~ t . ~ e r  o f  ee,-;f: ' J ~ n d i f i q  
point .  i n  i t s  sappropriat.e sql;a.re, S t a r k  the  kn ig lz t  a t  t.he p o i n t  

- ~ -  ( 4 , $ )  k ; i t h  starting ~ ~ s l u e  of  1.- If  t h e  coji;lpster pi ,cks 1 0  i!-:.aza! lc  
il.!:,tves i n  a xow, P I : Q D ~ $ ~ ~ E  t : he  sirr;glat;j .r>n Q Y F . ~ . ,  



Chapter 5 Supp ementary Prob 
i u l  CIM f i $ < l i .  1 1 :  

1. ) ;.':!I F:EII F  1 LL. T H E  GF: I3 W I TW A S T E R  I SI S 
:;!,! PEM 
,. .- .+id FQF: x . = l  -rCj I~Z!  

<: .- 
;iii FOF: Y=!. T 3  I t3  
b i3 F $ ! X , Y ! - " b "  
7!;! NEXT Y 
,-,. .>;.:I PJEX T 2: 
,::(',I i:i:EM , .. 
:ilii;! F,EM p Q . S l T I 0 Y  TFFAF' DOCIRS 
1 :. (jj :: g 1:; ,: == 1 -r ,? 5 

171:l $ ? < A )  = ;:,J?-(it!!*F;PJDt;;!)+l) 
I ?::X) -= I T J T ( l ! r i X P N D ! L . l ) t l )  
4 .  I F  : < = I  THEI\I :i8ii1 
1 .s (.!I r 3 p 7 .- . - , \ A - L  I U  x . - 1  
1 &!? T C  r F: ( r  I =zR(:;) ~ p . 1 ~  ~ ( y j  ZC: I I )  THEN :;:j?j 

. NEYT I  
113!.J u:EAD F f  
( ~ $ ( R ( ~ : , R ; C ) ' l - z F ' $  
-7 $;i ;;) p,j :( -y 
,;li:, ' T " ,  'T". ' ! D 8 ' ,  > .-" " V "  

-. v L! . - 
Z Z ( 1  !:l=:: 

SF: 1 <,[I] 1.2 .~.!~j(!;!~l 
' r;<,]jilj Ff i I ! ; iT  "{ELI " ; 5%; ' , AT ROiJ" .  ..,. P l  . " s . C c L " ; C l  .... 
I(!! 113 F.fiII\JT '.':/OU HA\:E ' 3 0 L L E C T E D  " ; T :  " TREASLJRE ! S )  " 
l i ; f l - '  ). i L l  F , R I N T  ,'W&JE+E WL13i-E <u! j  i-:p.E TO MC\)E" 

1 @:!?l F'F: I NT 
liTldtll F E I N T  " : 1 j Nl ; r ;Tbw 
~ ! . r ~ ~ j : i  75 INT ::! SO!.JTH'* 
lll!hizl F'f;.INT " (T:!  Ei?YTU 
1!j71;! F R I N T  " i 4 . r  WEST" 
l (?!Bii! F'F::NT " (5) LIL i t iT  ;:> I I A ~ T C k i "  
1 :;i'?fii PI; I N T  

. . .  I lil:$?j P K I I J T  "WHERE 1.0, f iuL;s  === . : . . "  - . 
1 i l ! 4  INF'IJ i  D 
11::(I! i - -RI t IT " C t { O I C E = : " ; D  
i l ::'!I I F  D . 1 [IF: D :25 THEN 1 \1120 
114! i :  OF1 fi GU5l.JB ~ ( ! ! l i l ~? ! ,~ !~ ! l $~ .~ i ! l . : c i , : (~ l~ i? ! ,  :;z!ijJI:! 
2 lZ(?!  SUTK! f ~ f ~ ( ~ ! @ l  

:{;!(?,!j f Z : l . ~ - j  : ri=l.z?: F;El-!JRN 
(;I , c.2 .... ... : ...... I i I = :  : CI=< i l :  F:'I'TCIF:il 

;,:<?izb!l R I - ~ ~ ! .  . ( ' 7  , I .  - - 1 : RETURN 
- - , , j t - , . q  1 :<GL.,: c- 1 =.. < ...... ,: : F:El-LJRN - ~ .. ..:.!!I;!$;! FR'[I\IT: I F  !"1 .:4 THEN 1 " O U T  O F  IIAT!;HES. " : P R I N T :  S$="STIL.L."  : GUTO lGlL!!3 
..... .-,;JI!ii F I ~ R  R=- ' f  ,. .!rU 1 - ,-, 7 - 
i F[]h C - - - I  1 
?[!I >I:\ I F  ~ : - : ? i  A N E .  C=(Zi THEN P R I N T  "F' " ; : GOTO ?,@6@ 
.-7 : 
:, :!.! 5 k3 F ' ,K : IP~~ 3 %  < L : ~ + F : . < : ~ + c ) ;  " ;  
: : I  NEXT L 

7 3 !F'K P4.T - ..< .. 
. , s < ~ ~ l ~ i  PJEXT 14: 
-,L;"!i F'F:II\IT 
, . : ;:! <?! M = pi + 1 
'TI. !jZ! F7'F<INT "YOU b A V E  ' : 5-M: " P A T C H  ( E S )  L E F T : '  
-: ., -;> (,? p ,-, 7 ., , . r., , NT: (jTJTO l ! ' ;PO 
'i!:!r?ltli I F  C l + C i  ..::+I i3F! C l + C I .  1 THEN .:,lZTQ 
LI!Z,j.ir' I F  F : l+PX ' I @  [If; F ; i + K i  -: 1 THEN 5 1 Z G  
,%:!!:lil ' : $ : L ' ~ , ~ W "  
LL !:! ::(:!I 
L"..:.:i.?+ij! F\EM L EG.aL ~~~~~ 
f, :.::; (;, 

. . :?EM 
;il'C:;l F! ; ! ; ~ . t -R I :  C:l=::l + C I  
, :. , , , . < - 
, , . ;-*, jy 

4: ,.:; c; I?;<)y [:idE;ck. ZC:,C].r 
\.J 

- "..> 
:;:I <.. fl F.: E Y, 

. -  \ -.,:, , > ,., F: E i  ,!q 
: 7 ,  !<,>; 1. 
, . IF" 5,s J V :  .: . . ( T  - T . . ; - - . i r - . . j - L .  , ,c.."! - L : p & < F , . j . , : . - i  \, = ' #  $ " ;  F.(?IN: "XTRCf?S~JRE$" :  ?FiiINT:GGTIJ !@:?J;;? 
,.: !: , i ,  T . .  -~ Lq$!b:,l ? ( - , ! !  . . a ' ? % . :  - ': k-5"; ? 5 j ;\;-i TT;QtF p3rJR f il i''[i C > ~ E  EFQTElfJ BV CRD!;l-Jn I i_ES,.  " : END 
- . .- ,. ?+.!!-r*i F.,:::r.87 :-,;)y;,{;;:3f: ::-; %)t.;;fs;L,El ,@;;[;r]-cc) Ff(!j,.?@ ,,: .- .c '  J r  F'$,i". , - i : -  F..': - ... s. < .: <! .- <,;-I; ?,< ;,,(-; "-! 7 5 .<- . .  ,--,. -t 

. 1 : , " : , , . :;- ;.,> ; !f. . %-.,;:- i , :-<,;ti:\<:, , ?  " ,~:.rT, ? hi 1. ; ;,:;!Y?-,: [ZjGjB 
:. . ,..; -, , 8 4  7 : . . j  I:<<\: - *  ::; ;; , ,$ ' , -  1,; . ; - ! 7 : : ; "  . 

..,,.. . ,. ,,., . .. v.: 
, . ! *; ;\:.r ; ;* ;>: :! 

: . .  .,- ..... . . .  ..... . . . . . . .  . . . .  ;L ... /.ij. . . . . : . .  . . ,, .%., . ^ . , . % .  c .  .. . , :-;. ,, k:n(:FG*''y' ' hi?,: t ' S , P . C  

. . . .  ~. ,,.. -. ! 7.l ' . . . ' .z. , . , , . .  , . P<<, & 4- : .  7,.,.c: <*,:-., , -. . >,-, r..:,. ' ; < .  !ptj 
. . ,. . . .  _ '  ' . . , .~ - . . ; > , . I < , 2: ::. < ,,- , g ;  . , =,-- -, '-- * :  , I i ' :  5 , .  _ .. . . . .  .:-. .. I .  C. ~ . . " ' : %  

. . . .  . , x ,  , .. i . 6 ." :, r r  .. - :' , : .:,A* .: i 'i17 . C'j." ' ' ,." . . .,f,.!P 



2) The corrected lines should look like this: 

a) 40 FOR I = 1 TO 20 
50 T = INT (RND(0) * 100) t 1 
6 0 J = l  
65 IF J ( )  I - 1 THEN J =  J + 1: GOT0 80 
65 IF I = 1 THEN 80 
70 IF T = X(J) THEN 85 
85 NEXT I 

k:) 50 INPUT "INITIALS OF PERSON REQUESTING ADbIISSION ";ADMS 
55 ,RESTORE 
60 FOR I = 1 TO 19 
80 IF ADM$ = VIP$ TIIEN PRINT "O.K. LET ";ADM$;" ENTER" 
110 DATA LJCE,JML,MAL,ZJE,YDE,MPElAFC,RGE,ELSL7,JRD,T.I~E,B13~.Il 

PPPISKR,KFW,SDB,PDQIAPPIJDF 





Chapter 5 Test 
Part I Determine the exact output of the following programs: 

20 ON X GOT0 100f200f300,500 
100 PRINT "A": 
200 PRINT "B"; 
300 PRINT "C"; 
400 X = X + 1: GOT0 20 
500 END 

20 ON (X-3) GOSUB 50,60,70 
30 IF X <> 0 THEN 20 
40 PRINT "MYn:END 
50 PRINT "Mn;:X = 5:RETURN 
60 PRINT "On;:X = 0:RETURN 
70 PRINT "Mn;:X = 4:RETURN 

d) 10 FOR V = 1 TO 4 
b) 10 1 = 4 20 READ A,B 

20 ON I GOSUB 50,60,40,70 30 IF B = 0 THEN STOP 
30 PRINT "END": END 4 o s =  ( A + B ) / B  
40 PRINT "A" : RETURN 50 PRINT AfBIS 
50 PRINT "Bn: RETURN 60 NEXT V 
60 PRINT "C" : RETURN 70 DATA 2,1t4,2,6f3t8f0 
70 PRINT "Dm: RETURN 

Part I1 Circle the programming error(s) within each program. Explain 
what must be done to correct the error. If no error exists, 
state so. 

a) 10 F O R J = l  T O 4  
20 READ IIJfK 
30 PRINT I+J+K 
40 NEXT J 
50 DATA 7f3,19,201,6,28 
60 DATA 0,117,42,37,201,5 

b) 10 F O R J = l T O 4  
20 READ IIJSfK 
30 PRINT J$ 
40 NEXT J 
50 DATA 2,SUGAR,9,8,SWEETf14,3 
60 DATA 17,SOURf5 

c) 10 GOSUB 50 
20 PRINT A$ 
30 GOSUB 100 
40 PRINT B$ 
50 READA$,B$ 
60 RETURN 
70 DATA JOHN,BARB,BENNY,ALICE 

REM PRINT OUT A TABLE OF NAblES 
REM AND PHONE NUMBERS 
PRINT "NAME", " NUMBERn 
PRINT n----" "------" 

I 

FOR I = 1 TO 4 
READ N$,T$ 
PRINT N$,T$ 

NEXT I 
DATA "MARC1 ETHERnt777-6666fnFANNU FUTZPATRICKn,666-5555 
,"MARY JONESnt55%-4444fnBIRDIE SONGnf444-6666 

5.31 



P a r t  I11 W r i t e  e a c h  of t h e  f o l l o w i n g  proTrams as c o n c i ~ ~ e l y  as 
p o s s i b l e :  

a )  W r i t e  a p rog ram which w i l l  a t t e m p t  t o  f i n d  i n t e g e r  v a l u e s  o f  
X and Y be tween  -10 and 1 0  which  s a t i s f y  t h e  f o l l o w i n g  
e q u a t i o n :  

u s i n g  STOP.. .CONT t o  p r e v e n t  t h e  p rog ram f rom e n d i n g  i n  t h e  
e v e n t  t h a t  a d i v i d e  by z e r o  e r r o r  o c c u r s .  Make s u r e  you a r e  
a b l e  t o  c h a n g e  t h e  v a l u e  of! X o r  Y and c o n t i n u e  w i t h  
p r o c e s s i n g .  

b )  Write a  program which  w i l l  h a v e  t h e  u s e r  i npu t .  a  number t h a t  
w i l l  r e p r e s e n t  a y e a r l y  income f o r  am employee o f  X Y Z  
M a n u f a c t u r i n g .  Using s u b r o u t i n e s  r a t h e r  t h a n  IF...THEN 
s t a t e m e n t s  . t o  e x e c u t e  branczhing , h a v e  t h e  p rog ram p r i n t  o u t  
t h e  t a x e s  f o r  t h a t  employee? b a s e d  upon t h e  f o l . l o w i n g  
s c h e d u l e :  

Al low f o r  a n  income o n l y  be tween  10000 and 49999.99,  
i n c l u s i v e .  

RUN 
SALARY? 4  0  0  0  0  

40000 16000 

READY. 



Chapter 5 Test So 
The c r e d i t  f o r  e a c h  p r o b l e m  is g i v e n  i n  b r a c k e t s  [ 1 .  

P a r t  I [ 5 @  = 20 I 

a) RUN 
ABCBCC 

b )  RUN 
D 
E ND 

c )  RUN 
MMOMY 

d )  R U N  
2 1 
4 2 
6 3 
BREAK I N  30 

P a r t  I1 [ 5 @  = 20 ] 

a)  L i n e  20:  J is u s e d  a s  t h e  l o o p  v a r i a b l e  s o  it s h o u l d n ' t  b e  
i n  t h e  i n p u t  l i s t .  

b )  L i n e  50:  A v a l u e  f o r  K w i l l  c r e a t e  a SYNTAX ERROR d u r i n g  t h e  
3 r d  i t e r a t i o n  o f  t h e  FOR...NEXT l o o p .  

c )  T h e r e  is n o  l i n e  1 0 0  t o  GOSUB t o .  A l s o ,  5 5  END is needed .  

d )  N o e r r o r s .  

P a r t  I11 

a)  1 0  PRINT " A " ,  "B" ,"EQUALN 
20 FOR X = -10 TO 1 0  
30 FOR Y = -10 TO 1 0  
40 I F  Y = 0 THEN STOP 
50 I F  X = 0 THEN STOP 
60 I F  ( X  + Y )  = 0 THEN STOP 
70 A =  ( X / Y )  + ( Y / X )  + ( 1 /  ( X + Y ) )  
80 B = ( X * Y )  - 2  
90 PRINT A,B, 
1 0 0  I F  A = B THEN PRINT " Y N : Z  = Z + 1 
1 1 0  NEXT Y 
120 NEXT X 
1 3 0  I F  Z = 0 THEN PRINT "NO SOLUTIONS FOUND" 
1 4 0  END 

b )  1 0  INPUTNSALARY";S 
20 T = INT(S/10000)  
30 I F  T < 1 OR T > 4 THEN 1 0  
40 ON T GOSUB 7 0 , 8 0 , 9 0 , 1 0 0  
50 PRINTSIX 
60  END 
70 X = S * .1: RETURN 
80 X = S * .2: RETURN 
90 X = S * .3: RETURN 
1 0 0  X = S * .4 :  RETURN 





Chapter 1-5 Examination 

P a r t  I M u l t i p l e  Choice  

Determine t h e  b e s t  r e s p o n s e  and p l a c e  t h e  cor respond ing  
l e t t e r  i n  t h e  b l a n k ,  

1) Cons ide r  t h e  fol l .owing program: 

10 READ A$ 
20  DATA "CALLISTOR 
30 PRINT A$ 
40 DATA "EUROPAn , " 10,GAWMEDEn 
5 0  GOTO 10 

How many t i m e s  w i l l  t h e  computer e x e c u t e  l i n e  30  b e f o r e  
an  e r r o r  message is  p r i n t e d ?  

PRINT "LISTn 

is execu ted ,  t h e  computer w i l l :  

a )  d i s p l a y  t h e  word LIST on t h e  s c r e e n .  
b )  p r i n t  a l i s t  of  t h e  program c u r r e n t l y  i n  memory. 
c )  p r i n t  an e r r o r  message. 
d )  do n o t h i n g  u n t i l  "RUN" is  e n t e r e d ,  t h e n  p r i n t  t h e  

word LIST. 
e) do n o t h i n g  u n t i l  "RUN" i s  e n t e r e d ,  t h e n  p r i n t  a  

l i s t  o f  t h e  program c u r r e n t l y  i n  memory. 

- 3 )  Which of  t h e  f o l l o w i n g  s t a t e m e n t s  is p e r m i s s i b l e  on t h e  
Commodore? 

a )  I F  X = 5 OR 6 THEN PRINT X 
b)  I F  X = 5 OR I F  Y = 7  THEN PRINT X,Y 
c )  I F  Y = 1 7  GOT0100 
d )  I F  X = Y = Z THEN PRINT "TRUE" 
e) None o f  t h e  above s t a t e m e n t s  a r e  p e r m i s s i b l e .  

- 4 )  The major  d i f f e r e n c e  betweenGOSUB and theGOTO 
s t a t e m e n t  is  t h a t  GOSUB p e r m i t s  u s e  of  

a )  RESUME d )  RETURN 
b )  a n o t h e r  G O T 0  e )  ONERR 
c )  a n o t h e r  GOSUB 



- 5 )  D e t e r m i n e  t h e  o u t p u t  of t h e  f o l l o w i n g  s e q u e n c e :  

1 0  FOR L = 1 TO 5 
20 I F  L = 3 THEN STOP 
30  I = I + l  
40 NEXT L 
R U N  
BREAK I N  20 
PRINT I 

6 )  Which o f  t h e  f o l l o w i n g  c h o i c e s  p r i n t s  o n e  random i n t e g e r  
be tween  2  and 11, i n c l u s i v e ?  

a)  PRINT INT ( RND ( 2 )  * 11) 
b )  PRINT INT ( RND ( 0 )  * 1 0 )  + 2  
C )  PRINT INT ( RND ( 0 )  * 9 )  + 2 
d )  PRINT INT ( KND ( 0 )  * 1 0 )  * 2  
e )  PRINT INT ( RND ( 0 )  + 9 )  * 2  

- 7 )  The s t a t e m e n t  INT ( X  ,/ 100  i- . 5 )  * 1 0 0  . ,, . 
a)  Rounds X t o  t h e  n e a r e s t  i n t e g e r .  
b )  Rounds X t o  t h e  n e a r e s t  t e n t h .  
c )  Rounds X t o  t h e  n e a r e s t  d e c a d e .  
d )  Rounds X t o  t h e  n e a r e s t  h u n d r e d t h .  
e )  Rounds X t o  t h e  n e a r e s t  h u n d r e d .  

- 8) Which o f  t h e  f o l l o w i n g  i n m e d i a t e  mode l i s t i n g s  d o e s  n o t  
r e t u r n  t h e  v a l u e  z e r o  ( O ) ?  ( a l l  l i s t i n g s  a r e  p r e c e d e d  by 
NEW) 

a )  PRINT X 
b)  X = 1: PRINT POS(0)  
c )  X = 1: PRINT X * Y 
d )  CLR : PRINT X 
e)  CLR : PRINT T I  

- 9 )  Tak ing  i n t o  c o n s i d e r a t i o n  t h e  compu te r  I s  r o u n d i n g  
e r r o r s ,  wh ich  o f  t h e  f o l l o w i n g  I F  s t a t e m e n t s  w i l l  p r i n t  
a r e s u l t ?  

a )  I F  373  = 3*3*3 THEN PRINT " 3 t 3 "  
b )  I F  372  = 3*3*3 THEN PRINT "372" 
c )  I F  213 = 2*2*2 THEN PRINT " 2 r 3 "  
d )  I F  572 = 5*5 THEN PRINT "572" 
e)  I F  773  = 7*7*7 THEN PRINT "773" 

- 1 0 )  Based on  t h e  s c h e m a t i c  a r r a y  a t  r i g h t ,  wh i ch  o f  t h e  
f o l l o w i n g  is a t r u e  s t a t e m e n t ?  



- 11) Determine t h e  o u t p u t  Q £  t h e  f o l l o w i n g  program: 

10 F O R X =  1 T O 3  
20 FOR Y = 1 TO 4 
30 NEXT Y 
40 NEXT X 
50 PRINT x;"?";Y 

12)  Which o f  t h e  f o l l o w i n g  s t a t e m e n t s  w i l l  e r a s e  t h e  c u r r e n t  
program i n  memory? 
a )  CLR 
b )  RESTORE 
c )  GET 
d )  POS 
e )  NEW 

- 1 3 )  Four o f  t h e  f o l l o w i n g  e x p r e s s i o n s  have t h e  same v a l u e .  
Which one is d i f f e r e n t ?  

- 14)  I n  f o u r  of  t h e  c a s e s  below, i f  t h e  f i r s t  command is used 
i n  a program, t h e  second is a lmos t  a lways  used a l s o .  I n  
which c a s e  d o e s  t h e  second command have no r e l a t i o n  t o  
t h e  f i r s t .  

a)  FOR.. .NEXT d )  INPUT...RESTORE 
b)  READ. . .DATA e )  STOP...CONT 
c )  GOSUB.. .RETURN 

- 1 5 )  You s u s p e c t  a programming e r r o r  i n  a program o f  which 
p a r t  is  shown below: 

You would l i k e  t o  d e t e r m i n e  t h e  v a l u e  of  X b e f o r e  it is  
m u l t i p l i e d  by H i n  l i n e  150. Which o f  t h e  f o l l o w i n g  
d i a g n o s t i c  t e c h n i q u e s  shou ld  you use?  

a )  RESTORE 
b )  POS(0) 
c )  Run t h e  program and p r e s s  R U N  / STOP a f t e r  l i n e  140 

e x e c u t e s .  Then t y p e  PRINT X i n  immediate mode. 
d )  Run t h e  program and p r e s s  CTRL-C j u s t  a f t e r  l i n e  

140 e x e c u t e s .  Then t y p e  PRINT X i n  immediate mode. 
e) Add l i n e  145 STOP, run  t h e  program, and then  t y p e  

PRINT X i n  immediate mode. 



P a r t  %I Exact, O u t p u t  

Determine  t h e  e x a c t  o u t p u t  of  each  sf t h e  f o l l o w i n g  programs: 

1) NEW 
10 PRINT "WIN" 
2 0  PRINT "SNOW" 
NEW 
10 PRINT "SLEET" 
3 0  PRIhT  "FQS" 
1 0  PRINT " N A I L "  
R U N  

2 )  L O  F O R L = Z T O 3  
20 REPJ) X,XSIX( I )  
30 NEXT I 
4 0  PRINT X $  
50  PRINT X 
6Q PRINT X ( 2 )  
7 8  DATA IOrACEp3ff2fJr4CR,8,17rQUEENff4 

3 )  18 X = .I 
2 8  FCR I = 4 TO 8 ST.EB 2 
3 0  I F  I % 2  < 4 0  AND (I - 8) > - 1  * 1 THEN PRINT I; 
40 X = X + Y  
50  Y = = X * 2  
60 NEXT 1 
7 0  PRINT XIU 



P a r t  I11 L o c a t e  t h e  e r r o r s  

C i r c l e  
E x p l a i n  
ex is t s ,  

t h e  p r o g r a m m i n g  e r r o r ( s )  w i t h i n  e a c h  p r o g r a m  g i v e n .  
w h a t  m u s t  b e  d o n e  t o  c o r r e c t  t h e  e r r o r .  I f  n o  e r r o r  
s t a t e  s o .  

1) 1 0  REM FIND THE SUM OF 2 NUMBERS 
20  INPUT N U M l  
3 0  INPUT NUM2 
40  TOTAL = N 1  + N2 
5 0  PRINT "THE SUM I S  ;TOTALn 
6 0  END 

2 )  1 0  REM PRINT THE VARIOUS RANDOM NUMBERS 
20 F O R I = l T O 4  
3 0  READ L 
40  PRINT "A RANDOM NUMBER BETWEEN 0 ANDn ; L; " I S n  ; 

INT ( RND ( 0 )  * L) + 1 
5 0  NEXT L 
60  DATA 2 , 2 5 , 1 0 0 , 1 0 0 0  
7 0  END 

TELL WORD FOR INTENDED NUMBER FROM 1 TO 4 
INPUT "ENTER A NUMBER FROM 1 TO 4";N 
ON N GOT0 5 0 , 6 O I 7 0 ~ 8 O  
I F  N < 1  OR N > 4  THEN 20  
PRINT "ONE" 
PRINT "TWO" 
PRINT " THREEn 
PRINT "FOUR" 
EM, 



P a r t  I V  Programs  

Write e a c h  o f  t h e  f o l l o w i n g  p rog rams  a s  c o n c i s e l y  a s  
p o s s i b l e .  Good programming s t y l e  i s  i m p o r t a n t .  

1) Write a  p rogram which w i l l  p r i n t  a  l i s t  o f  20 random odd 
i n t e g e r s  be tween  1 0  and 1 0 0 ,  i n c l u s i v e .  Do naf; p r i n t  
any even  numbers and tlo p r i n t  any  number more t h a n  
once .  

2 )  Write a  p rogram b a s e d  on t h e  f o l l o w i n g  o u t l i n e :  

a )  Have t h e  u s e r  e n t e r  a n  i n t e g e r  f rom 1 t o  1 2  
r e p r e s e n t i n g  h i s  o r  h e r  month o f  b i r t h .  

b )  Have t h e  u s e r  e n t e r  a n  i n t e g e r  f r o m  1 t o  3 1  
r e p r e s e n t i n g  t h e  d a y  h e  o r  s h e  was b o r n .  

c )  S u b t r a c t  t h e  s m a l l e r  f r o m  t h e  l a r g e r  ( I f  a l i k e ,  
r e s u l t  i s  0 ) .  

d )  D i v i d e  t h e  r e s u l t  o f  c by  2 ,  add 1, and round o f f  
t h e  r e s u l t  t o  t h e  n e a r e s t  i n t e g e r .  

e) I f  t h e  r e s u l t  is n o t  be tween  1 and Ei, i n c l u s i v e ,  
r e p e a t  s t e p  d .  

f )  P r i n t  o n e  o f  t h e  f o l l o w i n g  f i v e  ' p r e - d i v i n e d '  
f o r t u n e s  b a s e d  on t h e  r e s u l t  i n  s t e p  e. 

i. You w i l l  i n h e r i t  a  f o r t u n e !  
ii. You w i l l  f a l l  i n  l o v e l  
iii. You w i l l  f i n d  much h a p p i n e s s !  
i v .  You w i l l  make a  g r e a t  d i s c o v e r y l  
v .  You w i l l  r e c e i v e  a  90 on t h i s  t es t !  



Chapter Examination Solutions 

The c r e d i t  f o r  e a c h  problem i s  g i v e n  i n  b r a c k e t s  [ 1 .  

P a r t  I1 [ 5@ = 1 5  I 

1) HAIL  
FOG 

2) QUEEN 

P a r t  I11 [ 5@ = 1 5  I 

1) i. N U M l  and NUM2 r e p r e s e n t  t h e  same v a r i a b l e  on t h e  
Commodore and shou ld  b e  changed t o  N 1  and N2. 

ii. The v a r i a b l e  name TOTAL c o n t a i n s  t h e  r e s e r v e d  word TO; 
change TOTAL t o  j u s t  T. 

iii. L i n e  50 c o n t a i n s  a  misplaced q u o t a t i o n  mark and shou ld  
b e  PRINT "THE SUM I S n ; T  . 

2) i. L i n e  50 shou ld  b e  NEXT I .  
ii. INT ( RND (1) * L )  + 1 w i l l  g e n e r a t e  random numbers 

between 1 and L,  n o t  0  and L. Rewr i t e  a s  INT ( RND ( 0 )  
* ( L  + 1) ) .  

3 )  i. "REM" is miss ing  from l i n e  10. 
ii. Line  40 must p r e c e d e  l i n e  30; t h e r e f o r e ,  swap t h e  two 

l i n e s .  
iii. Lines  50,60 and 70 must each  have ':GOTO 90 '  appended. 
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Lesson 6.1 

OBJECTIVES: a )  t o  a p p l y  t h e  Conm~odore-64ls a b i l i t y  t a  d i s p l a y  a 
m u l t i t u d e  of  s h a p e s  and colsxs  

bl t o  apply t h e  u s e  of  c u r s o r  c o n t r o l  nrroven:ent f u r  
b o t h  e d i t i n g  p1:sgrarns and screen cswkrol  

ASSIGNMENT: Read pages 6 ,I. t h r o u g h  6 .8  D o  r e v i e w  p rob lems  9 - 2 
T e x t  psoblems l,7,%l Homewonk p rob lems  2,8,18 

The Cczmn~odore h a s  t h e  a b i l i t y  to p r i n t  t e x t  ir, a v a r i e t y  s f  c o l o r s  
w h i c h  can  be  a l t e r e d  i m m e d i a t e l y  by d e p r e s s i n g  t h e  GTWL s r  
(Carnodore) key a l o n g  w i t h  a nurrber k e y ,  r a n g i n g  f rom I t o  8 ,  
However, you must emphas i ze  t h a t  i f  t h e  c u r s o r  is w i t h i n  q u o t a t i o n  
marks, s u c h  a s  i n  a PRINT o~ a s s i g n m e n t  s t a t e m e n t ,  a u n i q u e  g r a p h i c  
c o d e  w i l l  b e  d i s p l a y e d  i n s t e a d .  The c u r s o r  n~ovement k e y s  and t h e  
z e v e r s e  on a~nd o f f  k e y s  wi.l!. a l s o  g e n e r a t e  u n i q u e  g r a p h i c  symbols  when 
used w i t h i n  q u o t a t i o n  marks.  

A s  g rograms become more e l a b o r a t e  and a s  t h e  q u a n t i t y  o f  progranls  
on a d i s k  i n c r e a s e s ,  i t  becomes more and more d i f f i c u l t  t o  r e c a l l  what 
e a c h  p r o g r a n ~  d i d  ( o r  was s r ~ p p o s e d  t o  d o ) .  I n t e r n a l  d o c u m e n t a t i o n  w i t h  
KEM s t a t e m e n t s  is u s e f u l  and i m p o r t a n t .  A s econd  t e c h n i q u e ,  v a l u a b l e  
d u r i n g  program e x e c u t i o n ,  is t h e  u s e  of  a program !heade r  \ The 
h e a d e r  s h o u l d  announce t o  t h e  program u s e r  t h e  name of  t h e  program,  
t h e  a u t h o r ,  t h e  d a t e  t h e  program was w r i t t e n  and t h e  d a t e  it was l a s t  
r e v i s e d .  

Have s t u d e n t s  s u g g e s t  a h e a d e r  d e s i g n .  Lay o u t  t h e  h e a d e r  u s i n g  a 
g r i d .  B e  l i b e r a l  w i t h  b l a n k  l i n e s  and c e n t e r  t h e  i n f o r m a t i o n  on t h e  
s c r e e n .  A sample  i s  g i v e n  on p a g e  6 .2 .  The program used  t o  p r o d u c e  
t h e  h e a d e r  shown on t h a t  p a g e  is as f o l l o w s :  
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N o t i c e  t h e  v a r i a b l e  L i n  l i n e s  20 and  70.  T h i s  v a r i a b l e  r e p r e s e n t s  
t h e  s t r i n g  l e n g t h  ( : i n  c h a r a c t e r s )  o f  t h e  p rog ram name and  t h e n  t h e  
a u t h o r ' s  name. (Re-us ing  v a r i a b l e s  is  a n  e f f e c t i v e  p r a c t i c e .  ) A s  t h e  
p rog ram is r e v i s e d ,  l i n e  1 3 0  is e a s i l y  c h a n g e d .  The e n t i r e  s e g m e n t  
c a n  b e  u s e d  a t  t h e  b e g i n n i n g  o f  any  p rogram.  The programmer n e e d  n o t  
r e t y p e  t h e  e n t i r e  s egmen t .  I n s t e a d ,  o n l y  l i n e s  20 ,  1 2 0  and 1 3 0  n e e d  
t o  b e  m o d i f i e d .  



Worksheet 6.1 
P a r t  I Determine t h e  e x a c t  o u t p u t  o f  e a c h  o f  t h e  f o l l o w i n g  p r o g r a m s :  

a )  1 0  FOR I = 1 TO 1000:PRINT " K11";:NEXT I 

b )  1 0 F O R I = l T O 1 0  
2 0  F O R J = l T O I  
30 PRINT "X"; 
4 0  N E X T J  
5 0  PRINT 
6 0  NEXT I 

P a r t  11 Write a proqram to print all 16 colors in vertical columns 
as shown below using only one print statement: 



P a r t  I 

a j  KDbr 
(wait) 

READY, 

b )  XXXXXXXXXX 
XXxXXXxXX 
XXXXXXXX 
XXXXXXX 
XXXXXX 
XXXXX 
XXXX 
XXX 
XX 
x 



Lesson 6.2 

OBJECTIVES: a )  t o  a p p l  PEEK and POKE commands f o r  s c r e e n  c o n t r o l ,  
l o w e r c a s e  mo 3 e ,  f o r e g r o u n d  c o l o r  and s c r e e n  memory 

b )  t o  a p p l y  t h e  j o y s t i c k  i n  p rog rams  

ASSIGNMENT: Read p a g e s  6 .9  t h r o u g h  6.25 Do r e v i e w  3  - 6 
T e x t  p r o b l e m s  3 ,5 ,13  Homework p r o b l e m s  6 , l 2  

PEEK and  POKE a r e  f u n c t i o n s  t h a t  a l l o w  t h e  u s e r  t o  see what a  
v a l u e  a  p a r t i c u l a r  b y t e  o f  memory c o n t a i n s  and t o  c h a n g e  t h e  v a l u e  o f  
a b y t e  i n  rriernory. The f o l l o w i n g  p rog ram i n t r o d u c e s  t h e  use o f  PEEK 
and POKE: 

1 0  POKE 5238011NT(15*RND(0) ) :REM BORDER 
20 POKE 53281 ,INT(15*RND(O) ) : REM BACKGROUND 
30 GET A$:IF A$ = " "  THEN 30 
40 I F  A$<>"En THEN 1 0  

T h i s  p rogram w i l l  a l l o w  t h e  u s e r  t o  c h o o s e  a  s u i t a b l e  b o r d e r  and 
background  c o l o r  by  c o n t i n u a l l y  d i s p l a y i n g  random c o m b i n a t i o n s  u n t i l  
t h e  k e y  # E r  is p r e s s e d .  The s t a t e m e n t s  i n  l i n e s  1 0  and  20 POKE random 
v a l u e s  be tween  0  and 1 5 , i n c l u s i v e ,  i n t o  memory l o c a t i o n s  t h a t  
d e t e r m i n e  t h e  c o l o r  f o r  t h e  b o r d e r  and t h e  background ,  r e s p e c t i v e l y .  

You may d e c i d e  n o t  t o  c o v e r  t h e  m a t e r i a l  i n  t h e  t e x t  on  j o y s t i c k s .  
If  you d o  w i s h  t o ,  t h e  d i s c u s s i o n  i n  t h e  t e x t  s h o u l d  b e  a d e q u a t e .  





Worksheet 6.2 
P a r t  I D e s c r i b e  what  e a c h  o f  t h e  f o l l o w i n g  programs would d o  i f  t h e y  

were  run:  

a )  1 0  PRINT " 3 " ;  
20 FOR 1=1 TO 1000 
30 PRINT "'7" ; : REM MOVE CURSOR UP 
40 NEXT I 

b )  1 0  FOR 1=1 TO 50 
2 0  PRINT 
30 NEXT I 
40 PRINT "Yn; 

P a r t  I1 Write e a c h  o f  t h e  f o l l o w i n g  s u b r o u t i n e s  a s  c o n c i s e l y  a s  
p o s s i b l e :  

a )  O f t e n  i n  a program you w i l l  need t o  t a b  t o  a  c e r t a i n  p o s i t i o n  
o n  t h e  s c r e e n ,  s o  w r i t e  a  s u b r o u t i n e  where t h e  v a r i a b l e s  X 
and Y a r e  t h e  c o o r d i n a t e s .  (Use o n l y  c u r s o r  movement k e y s . )  

b )  Because  t h e  above  s u b r o u t i n e  is q u i t e  s l o w ,  e s p e c i a l l y  i f  you 
a r e  t a b b i n g  t o  ( 3 9 , 2 4 ) ,  you w i l l  need  t o  t h i n k  o f  a  f a s t e r  
r o u t i n e .  Examine t h e  t a b l e  on  page  6.10 and r e w r i t e  t h e  
program u s i n g  t h a t  i n f o r m a t i o n .  ( H i n t :  PEEKS and POKES) 



Worksheet 6.,2 So 
P a r t  I 

a )  T h i s  program w i l l  p r o d u c e  , the  same o u t p u t  eve11 i f  l i n e  20 
were o m i t t e d .  

b )  T h i s  program c l e a r s  t h e  s c r e e n  arid moves t h e  c u r s o r  t o  home. 

P a r t  I1 



Lesson 

S ~ J  F:CTX +i.'~; 6 )  to app ly  t h e  sound  capabij.i . t . ies of  t h e  ~ o ~ ~ ; , s d o ~ - e - ~ $  





Worksheet 6.3 
C a r e f u l  
keyboa r  
o f  what 

y  a n a l y z e  t h e  f o l l o w i n g  program which  t u r n s  t h e  computer  
i n t o  an  o r g a n  and t h e n  wri te  a  l i n e  b y  l i n e  d e s c r i p t i o n  

e a c h  l i n e  d o e s .  
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Chapter 6 Supp ementary Prob 
W r i t e  an e tch-a-sketch  program where t h e  u s e r  m a n i p u l a t e s  t h e  
j o y s t i c k  t o  move t h e  c u r s o r  i n  any o f  8 d i f f e r e n t  d i r e c t i o n s ,  
p l o t t i n g  an a s t e r i s k  i n  foreground c o l o r  i f  t h e  j o y s t i c k  b u t t o n  is 
p r e s s e d .  

Wr i t e  a  program employing t h e  sawtoo th  wave t h a t  a c t s  a s  a  s i r e n .  
Allow t h e  f requency  t o  " s l i d e "  back and f o r t h  between t h e  C and D 
i n  t h e  6 t h  o c t a v e .  Consu l t  t h e  c h a r t  on page 6.27 f o r  t o n e  codes .  
B e  s u r e  t o  s e t  t h e  ADSR envelope  t o  a l l o w  t h e  sound t o  b e  hea rd .  



Chapter 6 Supp ementary Prob 
1) 10 X=O:Y=O:PRINT ":',in; 

20 B=15-PEEK(56321) ArJD 15) :IF J=0 THEN 1000 
30 ON J GOSUB 1 0 0 , 2 0 0 , 0 , 3 0 0 , 4 0 0 1 5 0 0 1 0 1 6 0 0 1 7 0 0 1 8 0 0  
40 IF X>39 THEN X=39 
50 IF X<O THEN X=O 
60 IF Y>24 THEN Y=24 
70 IF Y<O THEN Y=O 
80 POKE21l1X:POKE214 ,Y:POKE209, ( (1024+4O*Y) AMD255) :POKE21O, INTI 
(1024+40*~)/256) 
90 IF B=O THEN PRINT " 1 1  ' I ;  

99 GOT0 20 
100 Y=Y-1:RETURN 
200 Y=Y+l:RETURN 
300 X=X-1:RETURN 
400 X=X-l:Y=Y-1:RETURN 
500 X=X-l:Y=Y+l:RETURN 
6 0 0 X=X+1 : RETURN 
700 X=X+l:Y=Y-1:RETURN 
800 X=X+l:Y=Y+l: RETURN 
1000 GET A$: IF A$<>"Qn THEN 20 

2) 10 X=54272 
20 A=5 
30 D=5 
40 POKE X+5,A*16+D 
50 S=10 
60 R=7 
70 POKE X+6,S*16+R 
80 POKE X+24,15 
90 A=8583:B=9634 
100 Al=A:BI=B 
110 POKE X+4,33 
120 Q=Q*10 
130 FOR W=A TO B STEP Q 
140 POKE ( X + l )  ,INT(W/256) 
150 POKE X,W-INT(W/256) *256 
160 NEXT W 
170 IF A=A1 THEN B=Al:A=Bl:Q=-1l:GOTO 120 
180 A=Al:B=Bl:Q=l:GOTO 120 



Chapter 6 Test 
P a r t  I Determine t h e  e x a c t  o u t p u t  of each  of  t h e  f o l l o w i n g  programs: 

a )  1 0  POKE 53280,O:REM BORDER 
20 POKE 53281,O: REM BACKGROUND 
30 FOR 1=55296 TO 56295:POKE 1,O:NEXT 1:REM FOREGROUND 

b )  1 0  FOR 1=1 TO 25 
20 PRINT 
30 NEXT I 
40  PRINT PEEK(211) ;" ,";PEEK(214) :REM PEEK(211)=X POSITION ON 

SCREEN 
50 REM PEEK(214) =Y POSITION ON SCREEN 

P a r t  I1 C i r c l e  t h e  programming e r r o r ( s )  w i t h i n  each  program g i v e n .  
Exp la in  what m u s t  b e  done i n  o r d e r  t o  c o r r e c t  t h e  e r r o r .  I f  
no e r r o r  e x i s t s ,  s t a t e  s o .  

a) 1 0  POKE ( 6 4 6 , l )  :REM CHANGE FOREGROUND COLOR TO WHITE 

b )  1 0  FOR 1 = 0  TO 1008 
20 PRINT PEEK(1) 
30 NEXT I 

d )  1 0  PRINT PEEK 646:REM PRINT FOREGROUND COLOR 

P a r t  I11 

a )  W r i t e  a  program t h a t  w i l l  d'raw a s o l i d  s q u a r e  i n  foreground 
c o l o r  a t  t h e  middle o f  t h e  s c r e e n .  The s i z e  o f  t h e  s q u a r e  i s  
e n t e r e d  by t h e  u s e r  and can  range  from 1 t o  15  b l o c k s  i n  
l e n g t h .  

b )  U t i l i z i n g  fo reground ,  b o r d e r  and background,  c r e a t e  a l i g h t  
show by randomly changing t h e  b o r d e r  and background c o l o r ,  
and by p r i n t i n g  a random number o f  d i f f e r e n t  g r a p h i c  
c h a r a c t e r s  ranging i n  ASC() v a l u e s  from 64 t o  127 i n  v a r i o u s  
p o s i t i o n s  on t h e  s c r e e n .  

The a d d r e s s e s  o f  t h e  memory l o c a t i o n s  a r e  g i v e n  below: 

Foreground : 646 
Border  : 53280 
Background : 53281 



Chapter 6 Test Solutions 
The c r e d i t  f o r  e a c h  p r o b l e n  i f  g i v e n  i n  b r a c k e t s  [ 1. 

P a r t  I [ 8@ = 16  1 

a)  T h i s  p r o g r a m  t u r n s  t h e  s c r e e n  t o  b l a c k .  

P a r t  II I 6@ = 24 I 

a)  The a r g u m e n t s  i n  POKE s h o u l d  n o t  b e  e n c l o s e d  i n  0. 

6)  An ?ILLEGAL QUANTITY ERROR w i l l  e x i s t ;  o n l y  v a l u e s  be tween  0 
and 255 ,  i n c l - u s i v e ,  may b e  POKEd i n t o  any  memory l o c a t i o n .  

d )  P a r e n t h e s e s  a re  needed  t o  e n c l o s e  t h e  a r g u m e n t s  i n  PEEK. 

P a r t  %I1 

a) 1 0  INPUT "LENGTHW;L 
2 Q  PRINT "3"; 
30 I F  L<1  OR L>15  THEN 1 0  
40 FOR I=l  TO 12-INT(L/2) 
50 PRINT 
60 NEXT I 
70 FOR I=1 TO L  
80  FOR J=1 TO 2 Q - I N T ( L / ~ )  
90 PRINT " " i 
1 0 0  NEXTJ 
1 1 0  FOR J=1 TO L 
1 2 0  PRINT "9 " 
130 NEXT J 
1 4 0  EEXT I 

b)  PO PRINT nZi"; 1 30  1 
2 8  I F  KNB(0) < .5 THEN POKE 5328QfINT(16*RND(01 ) 
30 I F  R N B ( 0 )  < . 5  T H E N  POKE 53281,PNT(16*RND(O) ) 
40 FOR I=5 TCI INT(lO*RND(Q))  
5 6  X=INT(40*RND(O) ) 
6 0  Y = I N T ( ~ ~ * R ~ ~ J D ( O )  ) 
70 POKE 1024+4B*Y+X,INT(64* 
&Q POKE 55296+40*U+X,INT(16*RND(Q) 
90 NEXT I 
1 0 0  GET A$:IF A $ O " Q n  THEN 210 





The mean is 3.36 f o r  b o t h  se ts ,  b u t  s t u d e n t  1 h a s  c l e a r l y  more 
c o n s i s t e n t  measurememts.  T h i s  s t u d e n t "  r e s u l t s  a r e  s a . i d  t o  h a v e  
g r e a t e r  p r e c i s i o n  and  less u n c e r t a i n t y .  The u n c e r t a i n t y  c a n  b e  
q u a n t i f i e d  by d e t e r m i n i n g ,  on t h e  a v e r a g e ,  how much e a c h  measurement  
d i f f e r s  f rom t h e  mean. Such a  d i f f e r e n c e  is  c a l l e d  a  d e v i a t i o n ,  and  
t h e  s i g n  o f  t h e  d e v i a t i o n  i s  i r r e l e v a n t .  The d e v i a t i o n  f o r  a  
p a r t i c u l a r  measurement  is  t h u s  g i v e n  by: 

( MEAN - MEASUREMENT I 

The f o l l o w i n g  program d e m o n s t r a t e s  t.he u s e  o f  ABS f o r  d e t e r m i n i n g  t h e  
a v e r a g e  d e v i a t i o n  o f  a  s e t  o f  d a t a :  
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Nunrbers h a v e  been  rounded t o  t h e  n e a r e s t  o n e - t h o u s a n d t h  i n  l i n e s  
218,240 and 260.  When t h i s  p rogram i s  r u n ,  s t u d e n t  1 would r e p o r t  a  
measurement  o f  6,36&.02 w h i l e  s t u d e n t  2 would r e p o r t  6.:36+.06: 



Worksheet 7.1 
P a r t  I D e t e r m i n e  t h e  o u t p u t  of e a c h  o f  t h e  f o l l o w i n g  p r o g r a m s :  

a) 1 0  FOR I = 1 TO 6 
2 0  READ X 
30  PRINT SQR(X) 
40  NEXT I 
5 0  DATA 1 6 1 9 1 4 1 1 r 0 1 - 1  

b )  1 0  FOR I = 1 TO 3  
2 0  READ X 
3 0  PRINT SQR ( SQR ( X ) )  
40  NEXT I 
5 0  DATA 1 , 1 6 , $ 1  

c) 1 0 F O R I = - 2 T 0 2  
20  PRINT I ;  TAB( 4 ) ;  ABS ( I  f 3 ) ;  TAB( 7 ) ;  S G N  (1 f 3 )  
3 0  NEXT I 

d )  1 0  FOR I = -2 TO 2  
20  PRINT SGN ( I )  - ABS ( I )  
3 0  NEXT I 

P a r t  I1 Write e a c h  o f  t h e  f o l l o w i n g  p r o g r a m s  as  c o n c i s e l y  as  
p o s s i b l e :  

2  
a)  Write a p r o g r a m  t o  f i n d  t h e  v a l u e s  o f  t h e  f u n c t i o n  -X - X + 6 

w h e r e  f  ( X )  is p o s i t i v e  a n d  X i s  a n  i n t e g e r  b e t w e e n  -10 a n d  
1 0 .  

b )  F i n d  t h e  X v a l u e s  w h e r e  b o t h  X - 5 a n d  -X + 1 0  a r e  p o s i t i v e .  





Lesson 7.2 

OBJECTIVES: a )  t o  u n d e r s t a n d  t h e  r e l a t i o n s h i p  be tween  d e g r e e  and 
r a d i a n  measure  

b )  t o  g a i n  e x p e r i e n c e  w i t h  t h e  SIN and COS f u n c t i o n s  

c)  t o  a p p l y  t h e  t r i g o n o m e t r i c  f u n c t i o n s  SIN, COS and 
TAN t o  r i g h t  t r i a n g l e  p r o b l e n ~ s  

-1 -1 
d )  t o  l e a r n  t o  s i m u l a t e  SIN and COS u s i n g  t h e  ATE 
f u n c t i o n ,  i.e., a r c s i n e  and a r c o s i n e  

ASSIGNMENT: Read p a g e s  7 .3  t h r o u g h  7.5 No r e v i e w  p rob lems  
T e x t  p rob lems  3 ,7 ,21 ,23 ,25  Homework p rob lems  8,10,26 

Your s t u d e n t s  may need  t o  b e  shown how t o  a p p l y  t h e  t r i g o n o m e t r i c  
f u n c t i o n s  t o  t h e  r i g h t  t r i a n g l e s .  The f o l l o w i n g  f i g u r e  summar izes  t h e  
r i g h t  t r i a n g l e  r e l a t i o n s h i p s :  

oppos i te  s i d e  o 
hypotenu~e .. 5 

a d j a c e n t  s t d e  a 
C O S ~  h y p t c n u e e  * lh 

F o r  p rob lems  on a  c o o r d i n a t e  s y s t e m  t h e  same r e l a t i o n s h i p s  h o l d  
e x c e p t  t h a t  t h e t a  (8) is o f t e n  t a k e n  t o  be t h e  a n g l e  be tween  r a y  OP 
and t h e  p o s i t i v e  x - a x i s ,  a s  i n d i c a t e d  i n  t h e  f o l l o w i n g  d iagram:  

A 

.L 
F o r  t h e  c o o r d i n a t e  s y s t e m  shown above ,  t h e  t a n g e n t  r e l a t i o n  is t h e n  

Y 
TAN 8 = - 

X 

I f  t h e  a n g l e  is t h e  unknown, it may b e  found  by t a k i n g  t h e  Y n v e r s e  
t a n g e n t '  o f  b o t h  s i d e s  o f  t h e  above  e q u a t i o n ,  g i v i n g  

Y 
8 = ATN - 

X 

The f o l l o w i n g  program w i l l  d e t e r m i n e  t h e t a  when X and Y a r e  knowri: 



1 0  C = 1 8 0  / 3.14159265 
20 I N P U T  "X";X 
30 I N P U T  "'Yn;Y 
40 A = C * ATN ( Y  / X) 
50 P R I N T  "'THETA IS" ; A; "DE(;REESn 

C o n s i d e r  t h e  fo l . l owing  exanlple where  p o i n t  P l i e s  i n  t .he  f i r s t  
q u a d r a n t :  

RUN - X? 2  

I THETA I S  45.0000001 DEGREES 

Bu t  n o t i c e  t h e  r e s u l t  when t h e  p o i n t  l i e s  i n  t h e  s e c o n d  q u a d r a n t :  

RUN 
X? -2 
Y? 2  
THETA I S  -45.00100001 DEGREES 

S i m i l a r  p r o b l e m s  e x i s t  i n  t h e  t h i r d  and f o u r t h  q u a d r a n t s .  The  p r o b l e m  
may b e  m o d i f i e d  as f o l l o w s :  

1 0  C = 1 8 0  / 3 .14159265  
20 I N P U T  "Xn;X 
30 I N P U T  "Y";Y 
40 A = C * ATN ( Y  / X) 
50 REM 
60 I F  X < O THEN A = A + 1-80 
7 0  I F  X > 0 AND Y < 0  THEN A = A + 360 
80 P R I B T  "THETA IS" ;A; "DEGREES" 

F o r  t h e  s e c o n d  q u a d r a n t  example  a b o v e ,  t h e  r e s u l t  i s  now 

RUN 
X? -2 
Y? 2  
THETA I S  1 3 5  DEGREES 

T h i r d  q u a d r a n t :  

RUN 
X? -2 
Y? -2 
THETA I S  225 DEGREES 

F o u r t h  q u a d r a n t :  

RUN 
X ?  2  
Y? -2 
THETA I S  315  DEGREES 



Worksheet 7 . 2  
P a r t  I Use t h e  d a t a  g i v e n  i n  t h e  t a b l e  t o  s k e t c h  t h e  g r a p h  of  

S I N ( X ) .  Note t h a t  you mus t . conver t  from r a d i a n s  t o  degrees :  

SIN (X) X ( rad)  

0 
n / 8  
T I 4  
3 77/8 
'-f/ 2 
5V/ 8 
3 v / 4  
7*/ 8 
n 

The d a t a  is  rounded t o  t h e  n e a r e s t  hundredth .  Make s u r e  t h a t  
you c o n n e c t  t h e  p o i n t s  w i t h  a  smooth c u r v e .  

SIN (X) 

0 
. 3 8  
.7i 
.92 
1 
.92 
.71 
. 3 8  
o 

P a r t  I1 Use t h e  g raph  above t o  h e l p  you comple te  t h e  f o l l o w i n g  
e x e r c i s e s :  

a )  E s t i m a t e  t h e  a n g l e  whose s i n e  i s  .5  ( i . e . ,  d e t e r m i n e  t h e  
i n v e r s e  s i n e  of  . 5 ) .  

G) A r i g h t  t r i a n g l e  c o n t a i n s  an a n g l e  o f  1 5  d e g r e e s  and has  a  
hypotenuse  o f  l e n g t h  10 .  What is t h e  l e n g t h  o f  t h e  o p p o s i t e  
s i d e ?  The a d j a c e n t  s i d e ?  

7 . 7  



Worksheet 7.2 Solutions 
P a r t  I 

To p l o t  p o i n t s  on t h e  g r a p h ,  t h e  s t u d e n t  must  c o n v e r t  f rom r a d i a n s  
t o  d e g r e ~ s ;  e a c h  X v a l u e  is  ~ u l t i p l i e d  by 360/2n", o r  180X-r. As a n  
example ,  t a k e  t h e  X v a l u e  f l / 4 :  

Marly s t u d e n t s  w . i l l  q u i c k l y  r e a l i z e  t h a t  f l / 8  rad is t h e  d i f f e r e n c e  
betweeri s u c c e s s . i v e  X v a l u e s ,  SO a l l  o f  t h e  p o i n t s  a r e  m u l t i p l e s  o f  
22 .5  d e g r e e s .  

P a r t  11 

a )  3 0  d e g r e e s , .  

So, o  = h  SIN 8 = ( 1 0 )  ( S I &  1 5 )  and a = h  COS 8 = ( 1 0 )  ( C O S  1 5 )  

SIN 1 5  c a n  b e  r e a d  frorri t k i e  g r a p h  a s  a p p r o x i r r a t e l y  . 2 5  o r  
.26,  so  t h e  l e n g t h  o f  t h e  o p p o s i t e  s i d e  is 2.6.  The c o s i n e  
o f  1 5  d e g r e e s  is a p p r o x i m a ~ t e l y  . 96 ,  s o  t h e  l e n g t h  o f  t h e  
a d j a c e n t  s i d e  is a b o u t  9 .6 .  



OBJECTIVES:  a)  t o  ga i r ,  e x p e r i e n c e  w i t h  t h e  IJ86 and EXP fune+Lic>ras 

b)  t o  d i s t i n g u i s h  between a n a t u r a l  I sg  and a base I O  
1053 

ASSIGNMENT: Read pages 7.5 and 7 , 6  
T e x t  g r a b l e ~ s  9,%3 Honlework ph-obiems P 4 ,i8,24 

An express ion is g i v e n  .in t h e  t e x t  f o r  f i n d i n g  conmetal i o g a r i t k i r n s ,  
T h e  common l o g a r i t h m  of  a p o s i t i v e  rlunher N i s  t h e  expo~eant P t c ~  which: 
1 8  m u s t  b e  ra ised  t o  produce  t h e  number 5. So 

and 

LOG N = P 
10 

T h e  r e l a t i o n s h i p  above c a n  be  g e n e r a l i z e d  t o  i n c l u d e  any base  

and 

LOG N = l 
E 

P 
For  example, c o n s i d e r  t h e  p r s b l e n  2 = 6 4 .  The s o l u t i o n  is found f rom 
the f o l l o w i n g  pro9 ram& 

10 INPUT "NUMEER" ; N 
2 0  I h P U T  " E A S E W ; E  
30  T = LOG ( N )  / LOG ( E )  
4 0  P R I N T  E;"I iAISED TO TEE POWER";T;"=";N 

RUN 
NUMBER? 6 4  
BASE? 2 
2 RAISED TO THE POWER 6 = 6 4  





Worksheet 7.3 
F o r  e a c h  c a s e  g i v e n  be low,  u s e  t h e  t a b l e  o f  d a t a  t o  p l o t  p o i n t s  on 

t h e  g r i d .  The d a t a  is rounded t o  t h e  n e a r e s t  t e n t h  f o r  s i m p l i c i t y .  
A f t e r  t h e  p o i n t s  a r e  p l o t t e d ,  c o n n e c t  them w i t h  a  smooth c u r v e .  Note: 
c h o o s e  t h e  s c a l e s  o f  t h e  a x e s  s o  t h a t  t h e  g r a p h  o f  e a c h  f u n c t i o n  is a s  
l a r g e  a s  p o s s i b l e  w i t h o u t  e x t e n d i n g  beyond t h e  g r i d .  A f t e r  you have  
c o m p l e t e d  t h e  g r a p h ,  answer  t h e  a s s o c i a t e d  q u e s t i o n s :  

P a r t  I E x p o n e n t i a l  f u n c t i o n  EXP (X) 

a )  A t  what v a l u e  o f  
X d o  you b e l i e v e  EXP(X) 
w i l l  become n e g a t i v e ?  

b )  A s  t h e  X v a l u e  
i n c r e a s e s ,  t o  what  v a l u e  
d o e s  t h e  s l o p e  o f  t h e  
c u r v e  seefi t o  c o n v e r g e ?  

P a r t  I1 L o g a r i t h m i c  f u n c t i o n  

a)  What d o  you b e l i e v e  
w i l l  happen when t h e  
compu te r  t r i e s  t o  p e r f o r m  
L O G ( - 1 )  ? 

b )  E s t i m a t e  t h e  v a l u e  o f  X 
which makes L O G ( X )  = 1. 



EKKOR 
2 , 8  approxi.matePg... 



Lesson 7.4 

OBJECTIVES: a )  t o  l e a r n  t o  d e f i n e  f u n c t i o n s  u s i n g  DEF 

b )  t o  r e c o g n i z e  t h e  a d v a n t a g e s  o f  u s i n g  t h e  DEF 
s t a t e m e n t  

ASSIGNMENT: Read p a g e s  7.6 and  7 . 7  Do r e v i e w  p r ~ b l e m  3  
T e x t  p r o b l e m s  11 ,17  Homework p r o b l e m s  12 ,20 ,22  

U s e r - d e f i n e d  f u n c t i o n s  a r e  n o t  v e r y  p o w e r f u l  b e c a u s e  o n l y  o n e  
a rgument  is a l l o w e d  p e r  f u n c t i o n .  N e v e r t h e l e s s ,  t h e y  a r e  c o n v e n i e n t ,  
e s p e c i a l l y  when a f u n c t i o n  w i l l  b e  u sed  a number o f  times w i t h i n  a 
program.  

S t u d e n t s  t e n d  t o  b e  c o n f u s e d  by t h e  u s e  o f  a  v a r i a b l e  name t o  name 
t h e  f u n c t i o n  and  t h e  u s e  o f  a 'dummy' v a r i a b l e  f o r  t h e  e x p r e s s i o n .  
F o r  example:  

DEF FNJ(Z) = Z 7 3 + Z f 2  + Z 

J is  t h e  f u n c t i o n ' s  name and  any  l a t e r  r e f e r e n c e  t o  t h e  f u n c t i o n  w i l l  
b e  made by  t h e  name J. The Z v a r i a b l e  i s  a V u m y l ;  it c o u l d  b e  any  
v a r i a b l e .  What e s p e c i a l l y  c o n f u s e s  t h e  s t u d e n t s  is  t h a t  l a t e r  on  when 
w e  e v a l u a t e  t h e  f u n c t i o n ,  w e  d o  n o t  u s u a l l y  u s e  t h e  v a r i a b l e  Z b u t  
i n s t e a d  s u b s t i t u t e  w h a t e v e r  v a r i a b l e  we want  i n t o  t h e  f u n c t i o n  named 
J. The f o l l o w i n g  program h e l p s  c l a r i f y  t h i s  by e v a l u a t i n g  two 
f u n c t i o n s  named J and  M: 

1 0  PRINT " X n ,  "FN J ( X )  " ,  "FN M(X) '" 
20 DEF FN J ( 2 )  = Z t 3  + Z 2  + Z 
30 DEF FN M(S) = 5 * S + 6 
40  FOR X = 1 TO 5 
5 0  PRIKT X ,  FN J ( X )  , F N  M ( X )  
60  NEiXT X 

R U N  
X FN J ( X )  FNM(X) 
1 3  11 
2  1 4  1 6  
3  39  2 1  
4 8 4  26 
5 1 5 5  3 1  

N o t i c e  t h a t  t h e  v a r i a b l e s  Z and S i n  l i n e s  1 0  and 20 a r e  'dummies1 ;  
any  v a r i a b l e  name c o u l d  b e  used .  When t h e  f u n c t i o n s  a r e  e v a l u a t e d  a t  
l i n e  4 0 ,  X is s u b s t i t u t e d  f o r  t h e  Z i n  t h e  f u n c t i o n  named J ,  and  t h e  X 
i s  s u b s t i t u t e d  f o r  S  i n  t h e  f u n c t i o n  named M. 





Worksheet 7.4 
P a r t  I 

a  

P a r t  I1 

a  

P r e d i c t .  t h e  o u t p u t  o f  e a c h  o f  t h e  f o l l o w i n g  programs:  

1 0  DEF FN Q(1) = SQR ( I )  + I 
20 FOR I = 1 TO 3  
30 READ J 
40 P R I N T F N Q ( J )  
50 NEXT I 
68  DATA 9 ,16 ,25  

1 0  DEF FN G ( X )  = ( 2  + SGN ( - X ) )  / X 
20 FOR X = -3 TO 3  STEP 2  
30 PRINT FN G ( X )  
40 NEXT X 

l o  DEF FN H ( X )  = ABS ( X  f 2  - :2 * X - 3 )  
20 PRINT FN ~ ( 0 3  
30 PRINT FN H ( 4 )  - FN H(-2) 

1 0  DEF FN X ( X )  = X ?' 3  - 1 
20 FOR I = 1 TO 3  
30 PRINT FN X ( 1 )  
40 NEXT I 

W r i t e  e a c h  of  t h e  f o l l o w i n g  programs  a s  c o n c i s e l y  a s  
p o s s i b l e :  

X Y Z  M a n u f a c t u r i n g  h a s  a  f i x e d  p a y  r a t e  o f  $4.55 f o r  a l l  
emp loyees .  I f  a  p e r s o n  works  o v e r t i m e  (HOURS>40), t h e n  h e  o r  
s h e  r e c e i v e s  time and a  h a l f  f o r  t h o s e  h o u r s .  Write a  
p rogram u s i n g  DEF f u n c t i o n s  which  w i l l  f i g u r e  o u t  t h e  amount 
o f  g r o s s  p a y  t h a t  an  employee  w i l l  r e c e i v e .  Use o n l y  o n e  
c a l c u l a t i o n  ( f u n c t i o n )  p e r  employee.  A l s o  check  t h e  i n p u t  
f o r  i n v a l i d  d a t a .  H I N T :  y o u ' l l  need  t o  work w i t h  two 
s e p a r a t e  f u n c t i o n s .  

RUN 
NAME AND HOURS ,PLEASE? MIKE,-9 
NAME AND HOURS PLEASE? MIKE,37 
M I K E  168 .35  
ANOTHER Y/N? 
NAME AND HOURS PLEASE? FRED,52 
FRED 263.9 
ANOTHER Y/N? 

Write a  p rogram t o  s o l v e  t h e  f o l l o w i n g  p o l y n o m i a l  f o r  t h e  
v a l u e s  f rom -3 t o  5  i n  i n c r e m e n t s  o f  .75. Have y o u r  answer s  
rounded t o  t h e  n e a r e s t  t h o u s a n d t h .  

F  (X) = ~ t 3  + 3*X - SIN(X) 



Worksheet 7.4 Solutions 
P a r t  I 

a )  RUN 

b )  RUN 
-1 
-3 
1 
.333333333  

c )  RUN 
3 
0 

d )  RUN 
0 
7 
26  

P a r t  I1 

a)  1 0  DEF FN E : ( X )  = 4 .55  * X 
20  DEF FN J ( Z )  = ( 4 . 5 5  * 4 0 )  + ( ( Z  - 4 0 )  * ( 1 , , 5  * 4 . 5 5 ) )  
3 0  INPUT "NAME AND HOURS PLEASEn;N$,H 
40  I F  H < 0 THEN 30  
5 0  I F  H <= 40 THEN P = FN R(H): GOT0 70  
6 0  P = FN J ( H )  
70  PRINT NSIP 
8 0  PRINT "ANOTHER Y / N n  
90  GET A$: I F  A$ = " "  THEN 90 
1 0 0  I F  A$ =, " Y n  THEN 3 0  
1 1 0  END 

b)  1 0  REM TABLE OF A FUNCTION 
20  DEF FN F ( X )  = X f 3 + 3 * X - SIN ( X )  
30  PRINT " J n I " F N  J ( X ) " :  PRINT "-----" I "-----" 
40  FOR J = -3  TO 5 STEP . 7 5  
5 0  PRINT J f  INT ( F N F ( J )  * 1 0 0 0  + e 5 )  / 1 0 0 0  
6 0  NEXT J 

R U N  
J ----- 
-3 
-2 .25  
-1.5 -. 7 5  

0 
. 7 5  
1.5 
2 .25  
3 
3 . 7 5  
4 .5  



Chapter 7 Supp ementary Problems 
I) W r i t e  a  program and compare each  o f  t h e  f o l l o w i n g  p a i r s  o f  

e x p r e s s i o n s :  

a )  SIN(30 + 90) and COS(30) 

b )  TAN(30 + 90) and -1/(TAN(30)) 

C )  SIN(30) and s Q R ( 1 -  (CoS(30) ) $2) 

2 )  The Law o f  S i n e s  is u s e f u l  when d e a l i n g  w i t h  t r i a n g l e s  which do  
n o t  n e c e s s a r i l y  c o n t a i n  a  r i g h t  a n g l e .  For  s u c h  t r i a n g l e s  

SIN(A) SIN ( B )  SIN ( C )  ------ = ------ = ------ 
a b  c 

C 
where A,B and C a r e  a n g l e s  a ,b  and c a r e  l e n g t h s .  W r i t e  a  
program i n  which a n g l e  A and s i d e s  a  and c  a r e  used a s  i n p u t  t o  
c a l c u l a t e  and p r i n t  a n g l e s  B and C and s i d e  b.  

RUN 
ANGLE A? 20 
LENGTH A? 5 
LENGTH C? 10 
ANGLE B= 116.840069 
ANGLE C= 43.159931 
LENGTH B= 13.0448849 

3 )  For an a n g l e  i n  r a d i a n s ,  A ,  t h e  computer c a n  e v a l u a t e  SIN(A).  I f  
t h e  r e s u l t  is N ,  t h e n  

For t h e  c a s e  where t h e  a n g l e  is unknown w e  m u s t  f i n d  A from 

where ASN ( a r c s i n e )  is  t h e  i n v e r s e  o p e r a t i o n  o f  SIN. The a r c s i n e  
f u n c t i o n  is n o t  a v a i l a b l e  on t h e  computer ,  b u t  an a l t e r n a t i v e  
means is p r e s e n t e d  i n  t h e  t e x t .  

U s e  t h e  f a c t  t h a t  

SIN ( A )  
TAN(A)  = ------ 

COS ( A )  

and t h e  r e l a t i o n  

t o  d e r i v e  t h e  e x p r e s s i o n  

ASN ( A )  = ATN (A/SQR ( I - A T  2 )  ) 



4 )  W r i t e  a  p rogram t h a t  w i l l  c a l c u l a t e  and compare e a c h  of t h e  
f o l l o w i n g  p a i r s  o f  e x p r e s s i o n s :  

a )  LN(3/2) arid LN(3) - L N ( 2 )  

b )  ~ N ( 2 7 1 . 5 )  and 1 . 5  * LN(2) 

5 )  Use a  l o o p i n g  t ~ : i a l  and e r r o r  method t o  f i n d  t h e  number e wh ich  
makes t h e  f o l l o w i n g  e q u a t i o n  t r u e :  

Have y o u r  answer  a c c u r a t e  t o  w i t h i n  .01. 

6 )  E v a l u a t e  e a c h  o f  t h e  f o l l o w i n g  e x p r e s s i o n s  f o r  X=1.5,2 ,5 .5 ,3:  

7 )  F o r  a  p o p u l a t i o n  which d o u b l e s  a t  a u n i f o r m  r a t e  ( a  g e o m e t r i c a l  
p r o g r e s s i o n ) ,  i t  can. b e  shown t h a t  t h e  d o u b l i n g  time, D ,  i s  

where  P is t h e  i n i t i a l  p o p u l a t i . o n  s i z e  and P is t h e  f i n a l  
i f  

p o p u l a t i o n  s i z e  a f t e r  t t i m e  h a s  e l a p s e d .  

Suppose  t h a t  t h e r e  were  500 o r g a n i s m s  a t  t h e  b e g i n n i n g  o f  a  60 
m i n u t e  time i n t e r v a l .  I f  t h e r e  a r e  4000 o r g a n i s m s  a t  t h e  end o f  
t h i s  p e r i o d  o f  t h e  t i m e ,  f i n d  t.he d o u b l i n g  t i m e .  

RUN 
THE ORGANISM'S  DOUBLING 
TIME WAS 20 MINUTES 

8 )  S t u d y  t h e  g r a p h  a t  r i g h t .  The 
' a r e a  u n d e r  t h e  c u r v e 1  be tween  
1 and X is g i v e n  by L N ( X ) .  

The a r e a  unde r  t h e  c u r v e  is 
a p p r o x i m a t e l y  t h e  s h a p e  o f  
a  t r a p e z o i d .  The a r e a  o f  a  
t r a p e z o i d  c a n  b e  found  f rom 
t h e  t r a p e z o i d  r u l e .  



Use t h e  t r a p e z o i d  r u l e  t o  f i n d  t h e  a r e a  under t h e  c u r v e  when X=2. 
You w i l l  have t o  c a l c u l a t e  b  u s i n g  t h e  e q u a t i o n  o f  t h e  c u r v e  
( Y = l / T ) .  Compare your  r e s u l t  w i t h  LN(2) .  

RUN 
ENTER Tl,T2? 1 , 2  
TRAPEZOID LN(2) 

9) To improve t h e  approximat ion  g i v e n  i n  t h e  p r e v i o u s  problem, t h e  
a r e a  under t h e  c u r v e  may b e  s u b d i v i d e d  i n t o  many t r a p e z o i d s .  Try 
u s i n g  two t r a p e z o i d s  i n s t e a d  of one: 

RUN 
TRAPEZOID LN(2) 1 \ 

a )  C a l c u l a t e  t h e  v a l u e  of  Y when T=1.5. 

b )  C a l c u l a t e  t h e  a r e a  of  t h e  two t r a p e z o i d s  i l l u s t r a t e d  a t  
r i g h t .  

c)  Add t h e  a r e a s .  

d )  Is t h e  r e s u l t  a  b e t t e r  approx imat ion  t h a n  t h a t  o f  
problem 8? 

e )  Wr&e a  program t h a t  c a n  b reak  t h e  a r e a  under t h e  c u r v e  
i n t o  10  t r a p e z o i d s ?  1000 t r a p e z o i d s ?  

RUN 
ENTER START POINT,END POINT? 1 , 2  
ENTER # OF TRAPEZOIDS? 100 
TRAPEZOID LN ( 2  

.693153434 .693147181 



Chapter 7 Supp ementary Problem So 

3 )  S I N . T 2 ( X )  + C O S T 2  ( x )  = I 
C O S ( X )  = S Q R ( 1  - S I N ~ ~ ( X ) )  
T A N ( X )  = S I N ( X )  / C O S ( X )  
TAN (X) = S I N  ( X )  / S Q R ( 1  - S I N T 2  (X:I ) 
X  = A R C T A N ( S I N ( X )  / S Q R ( 1  - S I N 9 2  ( X )  ) )  

THEREFORE,  I F  S I N ( . X )  = A ,  
ASIQ ( A )  = ARCTAN ( A  / SQR ( 1  - A ? 2 )  ) 

4 ) 'I, 5zj 2 ?' p,J '1- ( 1  ' 1  [c 5 "y 1 01 t I -1-1: i;! .T j* ! ! ,. i , , I-. \..I 2.- -, ,.:.(, ... p!::? 1 p4.'1 L-CjG ( ;:,!';:) L,-[j(:; ( '-: ) 1 r - , ~  , .-7 
,- 1 s : - -3  1. .,.. ,. ) 

13 f?! p r;; 1: p: '-1- 1 [-) .' :;> .., :1 c:7 , 
1 l s . L  . , 1.. 5 :$ LC)G (2) 







Chapter 7 Test 
P a r t  I 

a )  

P a r t  I1 

a 

Determine t h e  e x a c t  o u t p u t  o f  e a c h  o f  t h e  f o l l o w i n g  p r o g r a m s :  

1 0  X = -3 d )  1 0  PRINT SIN ( 0 )  
2 0  PRINT ABS ( X )  2 0  PRINT COS ( 0 )  
3 0  PRINT SGN ( X )  3 0  PRINT SIN ( 3 . 1 4 1 5 9 2 6 5 5 )  

1 0  FOR I = 1 TO 3 e)  1 0  PRINT EXP ( 0 )  
20  READX 2 0  PRINT LOG (1) 
30 PRINT SQR ( X )  3 0  PRINT LOG ( 2 . 7 1 8 2 8 1 8 3 )  
40  NEXT I 
5 0  DATA 1 , 4 , 1 2 1  

1 0  DEF FN A ( N )  = N * 2 N 
20 FOR I = 1 TO 4 
30  PRINT FN A ( 1  + 1) - FN A ( 1 )  
40  NEXT I 

C i r c l e  t h e  p r o g r a m m i n g  e r r o r ( s )  w i t h i n  e a c h  p r o g r a m  g i v e n .  
E x p l a i n  w h a t  m u s t  b e  d o n e  t o  correct  t h e  e r ro r .  If n o  e r r o r  
e x i s t s ,  s t a t e  so.  

1 0  DEF F N X ( A )  = A  * 3 / ( A  t 2 )  
20  FOR X = 1 TO 3 
30  PRINT FN X ( A )  
40  NEXT X 

1 0  REM FIND THE SINE OF 4 5  DEGREES 
2 0  P I  = 3 .14159265  
30 PRINT S I N E ( 4 5  * 1 8 0  / P I )  

1 0  REM CREATE TABLE FOR LN FUNCTION 
20  PRINT "Xn,"LN(X)"  
30 FOR X = 0 TO 1 0  
40  PRINTX,LN(X) 
5 0  NEXT X 

1 0  FOR I = 1 TO 4 
2 0  READ X 
30  PRINT SQRT(X - 1) 
40 NEXT I 
5 0  DATA 0 , 1 , 5 , 1 0  



P a r t  I11 Write e a c h  o f  t h e  fol lowinlg programs as  c o n c i s e l y  as 
p o s s i b l e :  

a )  Write a  program which w i l l  f i n d  f o r  a  r i g h t  t r i a n g l e :  

i. The unknown a n g l e  by  u s i n g  t h e  ATN f u n c t . i o n .  

ii. The h y p o t e n u s e  by  u s i n g  t h e  P y t h a g o r e a n  theorem.  

] R U N  
ENTER KNOWN SIDES, A & B? 1 0  ,13 
THE MISSING ANGLE = 37.5681592 
THE HYPOTENUSE = 16.40121915 

b )  C o n s i d e r  t h e  f o l l o w i n g  f u n c t i o n :  

C r e a t e  a  u s e r - d e f i n e d  f u n c t i o n  and a p p l y  it t o  f i n d  t h e  sum 
o f  t h e  Y-values  g e n e r a t e d  (as X t a k e s  on  t h e  v a l u e s  
1 , 2 , 3 r . . . r 1 0 0 .  



Chapter 7 Test Solutions 
The c r e d i t  f o r  e a c h  p r o b l e m  is g i v e n  i n  b r a c k e t s  [ I .  

P a r t  I [ 4 @  = 20 ] 

a)  R U N  
3 

-1 

b)  RUN 
1 
2  
11 

d )  RUN 
0  
1 
0  

e)  RUN 
1 
0  
1 

c)  RUN 
6 
22 
62  
1 5 8  

P a r t  I1 [ 5@ = 20 I 

a)  L i n e  30 s h o u l d  r e a d  

30 PRINT FN X ( X )  

b) L i n e  30 s h o u l d  r e a d  

30  PRINT S I N ( 4 5  * P I  / 1 8 0 )  

c)  L i n e  30: LN(0) is  n o n - e x i s t e n t .  
L i n e  40 a l l  t h e  LNs' s h o u l d  r e a d  LOG. 

d )  L i n e  20  s h o u l d  b e  

20 PRINT S Q R ( X -  1) 

a l s o ,  SQH(0 - 1) is u n d e f i n e d .  

P a r t  111 

a)  1 0  P I  = 3.141592654 
2 0  INPUT "ENTER KNOWN S I D E S ,  A & Bw;A,B 
30 T1 = ATN(A / B) 
4 6  T = T1 * 180  / P I  
50  C = SQR(A 7 2 + B 1 2 )  
6 0  PRINT 'THE MISSING ANGLE = " ; T  
7 0  PRINT "THE HYPOTENUSE =" ;G  





Lesson 8.1 

(XJECTIVES: a )  t o  c o n t r a s t  t h e  b i n a r y  number sys tem w i t h  t h e  
dec imal  number sys tem 

b)  t o  unders tand  how i n f o r m a t i o n  is s t o r e d  i n  a 
computer 

C )  t o  d i s c r i m i n a t e  between i n t e g e r ,  r e a l  and s t r i n g  
d a t a  f o r m a t s  

d )  t o  t r a n s l a t e  c h a r a c t e r s  i n t o  ASCII code  and ASCII 
code i n t o  c h a r a c t e r s  

ASSIGNMENT: Read pages  8 .1  th rough  8.5 Do review problems 1 - 2  
Text  problems 3,11,15,17,19,25 Homework problems 

2,4,10,18,22 

The f o l l o w i n g  l e s s o n  is i n c l u d e d  s o  t h a t  you c a n  e x p l a i n  t o  your 
s t u d e n t s  how a  computer  s t o r e s  i n f o r m a t i o n .  You s h o u l d  p r e s e n t  t h i s  
l e s s o n  o n l y  i f  you b e l i e v e  t h a t  it w i l l  i n t e r e s t  your s t u d e n t s  and 
make t h e  computer l e s s  o f  a  ' b l a c k  b o x ' .  T h e r e f o r e ,  you might 
c o n s i d e r  photocopying t h e  l e s s o n  and us ing  it a s  a  hand-out f o r  t h o s e  
wbLo a r e  i n t e r e s t e d .  The m a t e r i a l  covered  is unnecessa ry  f o r  t h o s e  
i n t e r e s t e d  o n l y  i n  l e a r n i n g  t o  program. 

The conlputer s t o r e s  i n f o r m a t i o n  by s e t t i n g  ' b i t s '  t o  t h e  v a l u e  0  
o r  t h e  v a l u e  1. Groups o f  e i g h t  b i t s  a r e  c a l l e d  ' b y t e s ' ,  and a s i n g l e  
'menlory l o c a t i o n '  i n  t h e  computer h o l d s  one b y t e  o f  i n f o r m a t i o n .  The 
maxin.um v a l u e  o f  any b y t e  is a t t a i n e d  when a l l  e i g h t  b i t s  a r e  ' o n ' :  

The decimal  v a l u e  is 255. One b y t e  may hold any o f  t h e  256 p o s s i b l e  
v a l u e s  between 0 and 2 5 5 , i n c l u s i v e .  T h e r e f o r e ,  a  s i n g l e  meniory 
l o c a t i o n  can  r e p r e s e n t  any s i n g l e  A S C I I  c h a r a c t e r .  Combinat ions of  
b y t e s  a r e  used t o  s t o r e  an i n t e g e r ,  a r e a l  number o r  a  s t r i n g  l o n g e r  
t h a n  one  c h a r a c t e r .  

I n t e g e r s  a r e  s t o r e d  in  two a d j a c e n t  b y t e s .  The f i r s t  b y t e  is 
c a l l e d  t h e  Most S i g n i f i c a n t  Byte (MSE) and t h e  second b y t e  t h e  Least  
S i g n i f i c a n t  Byte ( L S B ) .  For  example, t:he number 1358 is r e p r e s e n t e d  
by : 

MOST' S I G N I F I C A N T  BYTE LEAST STGN1:FICANT BYTE 



-3' 
C O C U L o a 3 - e  
m r n ~ - l ' c v ~ ~ ~  a) 
~ 4 0 0 O r l ~  C J - l ' n I W  
4 Q 3 W N 4 - I L n N  r-4 W rn d. CO 9 

0 1 0 1  0 1 0 0 0 1 r ; 3  
N o t i c e  t h a t  t h e  d e c i n ~ a l  v a l u e  o f  t h e  MSB t a k e n  al .one i s  5.  The v a l u e  
o f  t h e  LSB t a k e n  a l o n e  is  70.  T h e  i n t e g e r  r e p r e s e n t e d  c a n  a l s o  b e  
found  frorr~ 5  * 256 -t- 70.  

The l e f t - m o s t  b . i t  d e t e r m i n e s  t h , e  a l s e b r a i c  s i g n  o f  t h e  i n t e g e r .  
If t h e  l e f t - m o s t  b i t  i s  a 0 ,  t h e  i n t e g e r  i s  p o s i t i v e ,  and i f  i t  i s  1, 
t h e n  t h e  i n t e g e r  is n e g a t i v e .  The l a r g e s t  p o s i t i v e  i n t e g e r  a v a i l a b l e  
is  forrned when t h e  o t h e r  1 5  a r e  a l l  s e t  t c  1: t-32767. R e y ~ r e s e n t a t i o n  
of  n e g a t i v e  i n t e g e u s  i s  more co i r lp l ica ted  t h a n  p o s i t i v e ,  s o  t h i s  t o p i c  
w i l l  b e  c o v e r e d  a t  t h e  end 0 6  t h i s  l e s s o n .  

A r e a l  number i s  s t o r e d  i n  f i v e  a d j a c e n t  b y t e s ;  f o u r  o f  them 
c o n t a i n  t h e  m a n t i s s a ,  w h i l e  t h e  f i f t h  h o l d s  t h e  e x p o n e n t .  The r e a l  
number is c o n s t r u c t e d  f rom t h e  m a n t i s s a  and e x p o n e n t  a c c o r d i n g  t o  

e x p o n e n t  
m a n t i s s a  x 2 

The b i t s  o f  t h e  m a n t i s s a  d o  n& c o r r e s p o n d  d i r e c t l y  t o  powers  o f  two. 
Convert incj  a r e a l  number f rom b inary-  t o  decimal.  js beyond t h e  s c o p e  of 
t h i s  t e x t .  



Worksheet 8.1 
P a r t  I Determine t h e  ASCII c h a r a c t e r  which cou ld  b e  r e p r e s e n t e d  by 

each  of  t h e  fo l lowing  b y t e s  u s i n g  t h e  t a b l e  on Page 8.3 of 
t h e  t e x t :  

P a r t  I1 Determine t h e  b i n a r y  b i t  p a t t e r n  of  t h e  ASCII code  f o r  each 
of t h e  fo l lowing :  

b. t h e  l e t t e r  I C '  

c .  t h e  number ' 9 '  

P a r t  I11 Determine t h e  o u t p u t  of t h e  f o l l o w i n g  programs: 

a .  1 0  F O R I = l T O 3  
20 PRINT CHR$(I + 8 2 ) ;  
30 NEXT I 
40  PRINT CHR$ (68)  
50 EhD 

b. 1 0  N$ = "C": M$ = "COMMODORE" 
20 PRINT ASC (N$) 
30 PRINT ASC ("JS$") 
40 PRINT ASC (M$) 
50 END 



Worksheet 8.1 So 

P a r t  I1 a .  0 0 I 0 0 0 O 0 = 32 

P a r t  I I I  a .  STUD 

Note: ASC only f i n d s  t h e  ASCII c o d e  o f  one  c h a r a c t e r ,  t h e  
f i r s t  c h a . r a c t e r  i n  t h e  s t r i n g .  Hence, ASC ("1C") i s  equa l  t o  
ASC (*COMMODOREn).  MID$ must b e  used  t o  i s o l a t e  l e t t e r s  
w i t h i n  a  s t r i n g  f o r  t h e  ASC f u n c t i o n .  



Lesson 8.2 

OBJECTIVES: a )  t o  a p p l y  t h e  s t r i n g  m a n i p u l a t i o n  f u n c t i o n  LEFT$, 
RIGHTS,  MID$ and LEN 

b )  t o  c o n v e r t  numer i c  v a l u e s  t o  s t r i n g  v a l u e s  u s i n g  
STR and t o  c o n v e r t  s t r i n g  v a l u e s  i n t o  numer i c  v a l u e s  
u s i n g  VAL 

ASSIGNMENT: Read p a g e s  8.6 t h r o u g h  8 . 8  
T e x t  p r o b l e m s  1 , 5 , 7 , 9 , 1 3 , 2 1 , 2 3  
Homework p rob lems  6 , 8 , i 2 , 1 4 , 1 6 , 2 0 , 2 4  

The s t r i n g  m a n i p u l a t i o n  f u n c t i o n s  a r e  i m p o r t a n t  f o r  w r i t i n g  
p rog rams  which  h a n d l e  words .  Using t h e s e  f u n c t i o n s ,  it would b e  
p o s s i b l e  t o  wr i te  a  c r u d e  word p r o c e s s i n g  program.  A c t u a l  word 
p r o c e s s i n g  p rog rams  a r e  w r i t t e n  i n  a s sembly  l a n g u a g e  s o  t h a t  t h e y  w i l l  
r u n  f a s t e r  and more e f f i c i e n t l y .  

Note  t h a t  I + '  i s  a  v a l i d  f u n c t i o n  f o r  s t r i n g s .  F o r  example:  

1 0  A$ = "OUT" 
20 B$ = "PUT" 
30 C$ = A$ + B$ 
40  PRINT C$ 
50  END 

RUN 
OUTPUT 

T h i s  f u n c t i o n  is u s e d  i n  Workshee t  8 .2  Problem 4 .  

F i r s t ,  r e v i e w  e a c h  o f  t h e  f u n c t i o n s  i n  t h e  t a b l e  on p a g e  8.6 o f  
t h e  t e x t ,  and t h e n  s l o w l y  r e v i e w  p r o b l e m s  8.3 and 8.4. I n  r e v i e w i n g  
t h e  t a b l e ,  b e  c a r e f u l  t o  n o t e  t h a t  t h e  N2 i n  M$ = MID$ (A$, N 1 ,  N2) 
specifies t h e  l e n g t h  o f  t h e  s u b s t r i n g ,  n o t  t h e  p o s i t i o n  o f  t h e  l a s t  
c h a r a c t e r .  

To a s s i s t  you i n  r e v i e w i n g  Programs 8.3  and 8 . 4  a n  a n a l y s i s  
f o l l o w s  below:  

PRoG,riAM 5.3 
L I N E  40: LEN(T$) r e t u r n s  an  i n t e g e r  e q u a l  t o  t h e  number o f  

c h a r a c t e r s  found  i n  T$. The FOR.. ,NEXT l o o p  is  e x e c u t e d  
LEN(T$) times s i n c e  i t  g o e s  f rom LEN(T$)  t o  l STEP -1. 

L I N E  50 :  P r i n t s  a  s t r i n g  w i t h  t h e  l e n g t h  o f  1, s t a r t i n g  a t  
p o s i t i o n  X i n  T$. 

L I N E  60: Comple tes  t h e  FOR.. .NEXT l o o p  i n i t i a t e d  i n  l i n e  40 .  
L I N E  70: A c t s  a s  a  l i n e  f e e d  t o  n e g a t e  the semi -co lon  f rom t h e  

l a s t  p r i n t  i n  t h e  FOR...NEXT l o o p .  
L I N E  80:  VAL(T$) c o n v e r t s  t h e  f i r s t  s e t  o f  numer i c  c h a r a c t e r s  i n  

T$ i n t o  a numer i c  v a l u e ,  which  is  t h e n  p r i n t e d .  
LINE 90: P r i n t s  t h e  v a l u e  o f  T$ and  a  message ,  



LINE 100: The f i r s t  argument i n  t h e  p r i n t  s t a t e m e n t  t a k e s  t h e  
r i g h t m o s t  h a l f  (LEN(T$)/2) c h a r a c t e r s  o f  T$ and p r i n t s  
them. The second argument p r i n t s  t h e  l e f t  h a l f .  

LINE 110: P r i n t s  t h e  v a l u e  of t h e  f i r s t  s e t  o f  numeric c h a r a c t e r s  
found and a message. 

LINE 120: I n i t i a t e s  a  FOR.. .NEXT loop.  The s t a r t i n g  v a l u e  is 
found by t a k i n g  t h e  VAL(T$) <see l i n e  80:> and 
r e c o n v e r t i n g  t h a t  v a l u e  t o  a  s t r i n g .  Th~e l e n g t h  
(LEN(%.'$)) of  t h a t  s t r i n g  i s  used a s  t h e  c o u n t e r  
v a r i a b l e .  

LINE 130: P r i n t s  a  s t r i n g  1 c h a r a c t e r  i n  l e n g t h  from t h e  s t r i n g  
d e r i v e d  from t h e  v a l u e  of  T$ s t a r t i n g  a t  p o s i t i o n  X .  

LINE 140: Completes t h e  FOR...NEXT loop.  

PROGRAM 8 . 4  

LINE 10:  

L I N E  20: 
L I N E  30: 
LINE 40: 
L I N E  50: 

L I N E  60: 

L I N E  70: 

L I N E  80: 
L I N E  90: 
L I N E  100: 

LINE 110: 
LINE 210: 
L I N E  220: 

L I N E  230: 

L I N E  240: 

L I N E  250: 

L I N E  260: 

L I N E  270: 
L I N E  280: 

L I N E  290: 

LINE 300: 

L I N E  310: 
L I N E  400: 

L I N E  500: 
L I N E  510: 
L I N E  610: 
L I N E  620: 

S e t s  up a  FOR.. .NEXT l o o p  t o  r ead  a  randomly a s s i g n e d  
number o f  words from a  DATA s t a t e m e n t .  
Reads a  s t r i n g  (W$) from DATA s t a t e m e n t  ( l i n e s  610-620). 
Completes l o o p  i n i t i a t e d  i n  10. 
T e l l s  t h e  u s e r  t h a t  t h e  computer is ready.  
C a c t s  a s  a f l a g .  I f  a  c o r r e c t  g u e s s  is  made i n  l i n e  
110,  t h e n  C w i l l  b e  se t  t o  ze ro .  I f  an  i n c o r r e c t  g u e s s  
is  made, C w i l l  r e t a i n  i t s  s t a r t i n g  v a l u e  of  one. 
I n i t i a t e s  a  l o o p  w i t h  t h e  l o o p  v a r i a b l e  going a s  long  a s  
W$ and, l o a d s  it i n t o  :D$. 
S e t s  up a  s t r i n g  of q u e s t i o n  marks a s  long  a s  W$ and 
l o a d s  it i n t o  D$. 
Completes t h e  l o o p  s t a r t e d  i n  60 
P r i n t s  D$ t o  t h e  outpiut s c r e e n .  
P r i n t s  message t o  u s e r  t e l l i n g  t h e  number of  i n c o r r e c t  
g u e s s e s .  
Pr0mpt.s and a c c e p t s  a  g u e s s  ( L $ ) .  
I n i t i a t e s  a  l o o p  from 1 t o  t h e  l e n g t h  o f  W$ 
T e s t s  t o  s e e  i f  t h e  gluess l e t t e r  (L$) is n o t  e q u a l  t o  
any of t h e  c h a r a c t e r s  i n  W$. I f  s o ,  we go t o  l i n e  270. 
I f  t h e  t e x t  f i n d s  o u t  o u r  s t r i n g  (L$) is i n  W$, w e  s e t  
o u r  m i s t a k e  f l a g  ( C )  t o  0. 
I f  t h i s  is t h e  f i r s t  t i m e  t h rough  t h e  l o o p ,  w e  s e t  L$ t o  
t h e  f i r s t  c h a r a c t e r  o f  D$. 
If t h i s  is t h e  l a s t  t i m e  th rough  t h e  l o o p ,  we set  L$ 
e q u a l  t o  t h e  l a s t  c h a r a c t e r  of  D$. 
I f  n e i t h e r  of t h e  above c o n d i t i o n s  is  c o r r e c t ,  we s e t  L$ 
e q u a l  t o  t h e  I t h  c h a r a c t e r  o f  D$. 
Completes t h e  l o o p  s t a r t e d  i n  210. 
Checks t o  s e e  i f  D$ is  e q u a l  t o  W$; i f  s o ,  goes  t o  l i n e  
400. 
Updates t h e  m i s t a k e  c o u n t e r  and r e i n i t i a l i z e s  t h e  
m i s t a k e  f l a g .  
Checks t o  s e e  i f  we have t o o  many m i s t a k e s ;  i f  s o ,  g o e s  
t o  l i n e  500. 
Re tu rns  t o  l i n e  90 
I f  W$ equa led  D$, w e  win and t h e  computer p r i n t s  o u t  t h e  
'winnerk '  message and s t o p s  t h e  program. 
P r i n t s  o u t  t h e  ' l o s e r s '  message. 
T e l l s  t h e  u s e r  what t h e  word was. 
Data l i n e  used f o r  READ i n  l i n e  20. 
Data l i n e  used f o r  READ i n  l i n e  20. 



Worksheet 8.2 
P a r t  I D e t e r m i n e  t h e  e x a c t  o u t p u t  o f  e a c h  o f  t h e  f o l l o w i n g  p r o g r a m s :  

a) 1 0  A$ = "PROGRAMMING" 
20  PRINT LEN (A$) 
3 0  PRINT LEFTS (A$,3) 
40 PRINT MID$ ( A $ , 3 , 2 )  
5 0  PRINT RIGHT$ (A$ ,2 )  

b) 1 0  A$ = "RESPECT" 
20  BS = "COINCIDEn 
3 0  C$ = "STIFLEn 
40  PRINT MID$ ( A $ , 4 , 2 )  + LEFTS ( C S f 3 )  * RIGHTS ( B $ , 4 )  

c) 1 0  Q$ = "NITROGENn 
20 FOR I = 3 TO 7 STEP 2 
30 PRINT MID$ (Q$ , I  , 1 )  ; 
40  NEXT I 

d )  1 0  N$ = "123"  
20 T$ = MID$ ( N S ,  LEN (N$) ,1) 
3 8  V = VAL ( T $ )  + 1 
40 SS = STR$ ( V )  
5 0  M $ = h $ + S $  
60  PRINT M$ 
70  I F  V < = 6 THEN N$ = M$: GOTO 20  

e) 1 0  W $ =  "BOTDOG" 
28  F O R X = 1 T O 5  
30 I F  LEFTS (W$ ,X) > RIGHT$ (W$,X) THEN PRINT "LEFT "; 
4 0  I F  LEFT$ (W$,X) < RIGHTS (WS,X) THE;h PRINT "RIGHT "; 
50 NEXT X 

P a r t  I1 k a i t e  a grogran t h a t  w i l l  a n a l y z e  a u s e r Y s  i n p u t  and t e l l  him 
o r  her  w h e t h e r  t h e  i n p u t  was numer i c  s a  a l p h a n u m e r i c .  

RUN 
1 1 4 2 5 4  
THE IhPUT WAS NUMERIC 

R U N  
?1K42P054 
THE INPUT WAS AEPHANUMEWlC 



Worksheet 8.2 So 
P a r t  I 

a) 11 
PRO 
OG 
NG 

c )  TOE 

el L E F T R I G H T L E F T  RIC;IiT RIGH'T 

P a r t  X I  16 I N P U T  A.$ 
20 I F  STR { VAL { A $ )  ) = A:$ THEN P R I N T  "1L%HE IlNPUT WAS 

NUMERIC" : EhB 
30 P R I N T  mTBiE 1 h P U T  WAS A.LPHANUMERICm 



Chapter 8 Supp ementary 
1) W r i t e  a  program which w i l l  a c c e p t  a  s t r i n g  e n t e r e d  by t h e  u s e r  and 

t h e n  p r i n t  o u t  t h e  number o f  o c c u r r e n c e s  of  each  l e t t e r  i n  t h e  
s t r i n g .  

2)  W r i t e  a  program which w i l l  a c c e p t  a  s e n t e n c e  w i t h  s p a c e s  moved 
from t h e  beg inn ing  o f  each word t o  some random p o s i t i o n  w i t h i n  
e a c h  word. One l e t t e r  words shou ld  b e  excluded.  

) The f o l l o w i n g  program s e a r c h e s  f o r  t h e  s u b s t r i n g  S$ w i t h i n  t h e  
p h r a s e  C$. U n f o r t u n a t e l y ,  t h e  f o l l o w i n g  program c a n  o n l y  d e t e c t  
t h e  f i r s t  o c c u r r e n c e  o f  t h e  s u b s t r i n g .  A s  shown below, t h e  
s u b s t r i n g  "OU" is found once when, i n  f a c t ,  i t  o c c u r s  twice. 
Modify t h e  program s o  t h a t  it l o c a t e s  o c c u r r e n c e s  o f  a  
s u b s t r i n g :  

C$ = " I  T H I N K  YOUR FOOLI.SE! FATHER I S  OUTSIDE TAKING 
A BATHn 
INPUT "SUESTRING TO SEARCH FOR: "; S$ 
E = LEN (C$) - LEN (S$)  + 1 
FOR I = 1 TO E 

I F  M I D  (C$ , I ,  LEN (S$)  ) = S$ THEh PRINT "SUBSTRING 
FOUND STARTING AT POSITION " ; I : GOT0 80 

NEXT I 
PRINT "STRING NOT FOUND" 
E ND 

R U N  
SUBSTRING TO SEARCH FOR: OU 
STRING FOUND S'I'ARTING A?' POSITION 1 0  

4 )  W r i t e  a  program which a l l o w s  t h e  u s e r  t o  p l a y  a  word g u e s s i n g  
game. Fo l l aw t h e s e  s p e c i f i c a t i o n s :  

a )  P u t  t e n  ' s e c r e t '  words o f  v a r i o u s  l e n g t h s  i n t o  a  d a t a  
s t a t e m e n t .  

b)  S e l e c t  one ward a t  random from t h e  d a t a  s t a t e m e n t .  

c) T e l l  t h e  p l a y e r  t h e  l e n g t h  of  t h e  word. 

d )  Reveal a l e t t e r  from a  r a n d ~ m  p o s i t i o n  i n  t h e  word and t e l l  
t h e  p l a y e r  which p o s i t i o n  has  been r e v e a l e d .  

e )  Allow t h e  p l a y e r  t o  t a k e  a g u e s s .  

f) I f  t h e  p l a y e r  does  n o t  g u e s s  t h e  word, add o n e p o i n t  t o  h i s  
s c o r e  and r e v e a l  a n o t h e r  l e t t e r ,  B e  c a r e f u l  not  t o  r e v e a l  a 
l e t t e r  which has  a l r e a d y  been used a s  a c l u e ,  

g )  Repeat  s t e p s  d ,  e and f u n t i l  t h e  p l a y e r  giaesscs t h e  word, 
When t h e  word i s  g ~ e s s e d ,  p r i n t  t h e  p ~ a y e r ' s  s c o r e  and a s k  Sf 
he would like t o  p l a y  a g a i n ,  
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Chapter 8 Test 
P a r t  I D e t e r m i n e  t h e  e x a c t  o u t p u t  o f  e a c h  o f  t h e  f o l l o w i n g  p rog rams :  

A$ = "EXACT OUTPUT" d )  1 0  A$ = "AX" 
PRINT LEN (A$) 20 PRINT ASC ( LEFT ( A $ , l )  ) + 
PRINT LEFTS (A$,$)  ASC (RIGHTS ( A $ , l )  ) 
PRINT RIGHTS (A$,$) 

e) 1 0  A$="20 DOLLARS AND 1 9  CENTSn 
A$ = "BYTE SIZE" 20 D = VAL ( LEFTS ( A $ , 1 2 ) )  
FOR I = 2 TO 6 STEP 2 30 C = VAL ( RIGHT$ ( A $ , 1 2 ) )  

PRINT MID$ ( A $ , I , l )  40 PRINT (D * 1 0 0  + C) / 1 0 0  
NEXT I 

c)  1 0  FOR J = 70 TO 88 STEP 9 
20 PRINT CHR$ (J )  ; 
30 NEXT J 

P a r t  I1 C i r c l e  t h e  programming e r r o r ( s )  w i t h i n  e a c h  p r o g r a m  g i v e n .  
E x p l a i n  what  must  b e  d o n e  t o  c o r r e c t  t h e  e r r o r .  I f  no  e r r o r  
e x i s t s ,  s t a t e  s o .  

a )  1 0  REM PRINT A$ BACKWARDS d )  1 0  REMCONVERTASCII 
20 INPUT A$ CHARACTER INTO BINARY 
30 FOR I = LEN $ ( A $ )  TO 1 20 INPUT A$:D = ASC (A$) 
40 PRINT MID(A$J,  I )  ; 30  FOR I = 8 TO 1 STEP -1 
50  NEXT I 40 K = 2 ? I  

5 0  I F  D / K > = 1 THEN 
b )  1 0  REMREMOVE19FROMA B ( 1 )  = l : D  = D - K 

FOUR-DIGIT YEAR 60 NEXT I 
20 X=1983 70  REM 
30 S$ = SQR(X) 80 FOR I = 1 TO 8 
40 PRINT LEFT(S$,2) 90  PRINT B ( 1 )  

1 0 0  NEXT I 
c )  1 0  REM DETERMINE # OF VOWELS I N  A$ 

20 INPUT A$ 
30 FOR I = 1 TO LEN $ (A$) 
40 FOR J = 1 TO 5 
50  READ V$ 
60 I F  MID$ ( A $ , I )  = V$ THEN N = N + 1 
70 NEXT J 
80 NEXT I 
90 PRINT "NUMBER OF VOWELS =" ; N 
1 0 0  DATA A,E,I,O,U 

P a r t  111 Write e a c h  o f  t h e  f o l l o w i n g  p r o g r a m s  a s  c o n c i s e l y  as  
p o s s i b l e :  

a)  Each letteg: o f  a message  h a s  b e e n  a l t e r e d  b y  c h a n g i n g  t h e  
l e t t e r  t o  ASCII c o d e ,  s u b t r a c t i n g  a number g i v e n  b y  i ts 
p o s i t i o n  i n  t h e  m e s s a g e ,  t h e n  r e c o n v e r t i n g  t h e  r e s u l t  t o  a n  
ASCII c h a r a c t e r .  F o r  examp le ,  " H I "  would b e  encoded  as  " G G n .  
1 was s u b t r a c t e d  f r o m  t h e  ASCII c o d e  f o r  H b e c a u s e  H i s  t h e  
f i r s t  l e t t e r  i n  t h e  message .  2 was s u b t r a c t e d  f r o m  t h e  ASCII 
c o d e  f o r  I b e c a u s e  I is t h e  s e c o n d  l e t t e r  i n  t h e  message .  

Write a p r o g r a m  t o  d e c o d e  t h e  f o l l o w i n g  message:  
LCBPDHI9I?H 



b)  W r i t e  a program which w i l l  p roduce  an  o u t p u t  s i m i l a r  t o  t h e  
f o l l o w i n g  f o r  a  s e n t e n c e  e n t e r e d  a t  t h e  keyboard.  Don ' t  
a l l o w  s e n t e n c e s  t o  b e  e n t e r e d  having more t h a n  3 9  c h a r a c t e r s .  
You may u s e  o n l y  one  P R I N T  s t a t e m e n t .  

RUN 
? I  SEEM TO K E E P  FORGETTING ONE WORD 
I SEEM T O  K E E P  FORGETTING ONE 
I SEEM T O  K E E P  FORGETTING 
I SEEM T O  K E E P  
I SEEM TO 
I SEEM 
I 



Chapter 8 Test So 
The c r e d i t  f o r  e a c h  p rob lem is g i v e n  i n  b r a c k e t s  [ 1 .  

P a r t  I [ 5 @  = 25 1 

a) RUN 
1 2  
EXACT OU 
T  OUTPUT 

b)  RUN 
Y 
E 
S  

c) RUN 
F  OX 

d )  RUN 
153  

e) R U N  
20 

P a r t  I1 [ 5 @  = 20 ] 

a) L i n e  30 s h o u l d  b e  30 F O R 1  = LEN (A$) TO 1 STEP -1 
L i n e  40 s h o u l d  b e  40 PRINT MID$ ( A $ , I , l )  

b )  L i n e  30 s h o u l d  b e 3 0  S$ = STR$(X) 
L i n e  40 s h o u l d  b e  40 PRINT RIGHTS (S$ ,2 )  

c) L i n e  30 s h o u l d  b e  30 FOR I = 1 TO LEN (A$) 
L i n e  40 s h o u l d  b e  60 I F  MID$ (A$, I  ,1) = V$ THEN N = N + 1 

d )  L i n e  40 s h o u l d  b e  40 K = 2  ? ( I  - 1) 

P a r t  111 

D I M  AC(39) 
INPUT ST$ 
PRINT 
FOR I = 1 TO LEN (ST$) 

AC(1) = ASC ( MID$ ( S T $ , I , l ) )  
AC(I)  = AC(1) + I 
PRINT CHR$ (AC(1) )  

NEXT I 
E  ND 

b )  1 0  INPUTST$ [ 25 1 
20 LN = LEN (ST$) 
30 I F  LN > 39 THEN 1 0  
40 FOR I = LN TO 1 STEP - 1 
50 IF MID$ ( s T $ , I , ~ )  = THEN PRINT LEFT$ (sT$,I-1) 
60 NEXT I 
70 END 





Lesson 9.1 

OBJECTIVES: a )  t o  unders tand t h e  concep t  o f  f i l e s  and how t o  
implement them u s i n g  t h e  c a s s e t t e  r e c o r d e r  

b )  t o  l e a r n  how t o  manipu la te  f i l e s  u s i n g  t h e  c a s s e t t e  
r e c o r d e r ,  t h e  commands OPEN and CLOSE, and t h e  
s t a t e m e n t s  PRINT# and INPUT# 

c )  t o  unders tand  how a  s e q u e n t i a l  f i l e ,  such  a s  a  
c a s s e t t e  f i l e ,  is  se t  up and i s  used 

ASSIGNMENT: Read pages  9.1 t h r o u g h  9.5 Do review problems 1 , 2  
Tex t  problems 2 , 4  Homework problems 1 , 3 , 5  

When a  programmer b e g i n s  t o  w r i t e  programs t h a t  u s e  a  l a r g e  amount 
o f  d a t a  and t h a t  use t h e  d a t a  i n  s e p a r a t e  programs,  it becomes obvious  
t h a t  r e t y p i n g  l e n g t h y  READ.. .DATA l i n e s  i s  a  poor  s o l u t i o n .  
Understanding and implementing f i l e s  w i l l  s o l v e  t h i s  problem. I n  
e s s e n c e ,  a  f i l e  is a  s e t  o f  d a t a  t h a t  h a s  been g i v e n  a  name s o  t h a t  i t  
c a n  b e  accessed  by s e v e r a l  programs. There  a r e  two major p l a c e s  t o  
s t o r e  f i l e s :  c a s s e t t e  t a p e s  and d i s k e t t e s .  The r e s t  o f  t h i s  l e s s o n  
e x p l a i n s  c a s s e t t e  f i l e s ;  d i s k e t t e  f i l e s  w i l l  b e  covered  i n  a  l a t e r  
l e s s o n .  

I n  o r d e r  t o  c r e a t e  a  c a s s e t t e  f i l e ,  you m u s t  have a  c a s s e t t e  t a p e .  
A l e a d e r l e s s  t a p e  is recommended, b u t  any t a p e  w i l l  s u f f i c e .  The 
f i r s t  s t e p  i n  c r e a t i n g  a  f i l e  on c a s s e t t e  t a p e  i s  t o  p o s i t i o n  t h e  t a p e  
t o  an empty s p a c e  on t h e  t a p e .  I f  your r e c o r d e r  h a s  a  t a p e  c o u n t e r ,  
s a v e  t h e  number marking t h e  p o s i t i o n  of  t h e  f i l e .  L a t e r ,  when you 
want t o  a c c e s s  t h e  d a t a  i n  t h e  f i l e ,  t h e  t a p e  shou ld  b e  p o s i t i o n e d  
j u s t  b e f o r e  t h i s  number. Although t h e  computer w i l l  s e a r c h  t h e  e n t i r e  
s i d e  o f  a  c a s s e t t e  f o r  a  f i l e ,  t h i s  g e n e r a l l y  t a k e s  a  long t i m e .  By 
p o s i t i o n i n g  t h e  t a p e  c o r r e c t l y ,  t h e  t ime  t h a t  t h e  computer u s e s  t o  
s e a r c h  c a n  b e  d r a s t i c a l l y  reduced.  

A f t e r  s e t t i n g  t h e  t a p e  t o  a  b lank  p a r t  o f  t a p e ,  you a r e  ready t o  
s t a r t  u s i n g  f i l e s .  Before  any work w i t h  f i l e s  can  b e  done,  it i s  
n e c e s s a r y  t o  OPEN t h e  f i l e .  T h i s  command uses t h e  f o l l o w i n g  format :  



The meanings  o f  t h e  v a r i o u s  d e v i c e  numbers and f i l e  numbers a r e  
e x p l a i n e d  w e l l  i n  t h e  t e x t .  The mode number is ,  however ,  wor thy  o f  
f u r t h e r  comment, I f  t h e  mode number s p e c i f i e d  is 0 ,  t h e  computer  w i l l  
a s k  t h e  u s e r  t o  h i t  PLAY on t h e  t a p e  r e c o r d e r .  The s c r e e n  w i l l  c l e a r  
w h i l e  t h e  p rog ram is l o o k i n g  t h r o u g h  t h e  c a s s e t t e .  The computer  w i l l  
t r y  t o  f i n d  a  f i l e  on  t h e  r e m a i n i n g  p o r t i o n  o f  t h e  t a p e  w i t h  t h e  name 
c o n t a i n e d  i n  t h e  OPEN command. I f  t h e  computer  c a n n o t  f i n d  t h e  
s p e c i f i e d  f i l e  a f t e r  r e a d i n g  t h r o u g h  t h e  e n t i r e  t a p e ,  it w i l l  s t o p .  
You c a n  g e t  t h e  s c r e e n  back  b y  h i t t i n g  t h e  R U N  STOP key .  

A f t e r  a  f i i e  is OPENed, it must  b e  CLOSEd t o  i n s u r e  t h a t  t h e  d a t a  
i n  it i s  s t o r e d  c o r r e c t l y .  The CLOSE s t a t e m e n t  a l s o  c u t s  t h e  c h a n n e l  
o f  communica t ion  be tween  t h e  f i l e  and t h e  c u r r e n t  p rogram,  which  s a v e s  
memory s p a c e .  Remember t o  u s e  t h e  f i l e  number when c l o s i n g  a f i l e ,  n o t  
t h e  d e v i c e  number o r  t h e  mode number. 

A t  t h i s  p o i n t ,  s t u d e n t s  may b e  i t c h i n g  t o  s e n d  i n f o r m a t i o n  t o  and 
r e t r i e v e  i n f o r m a t i o n  f rom a  f i l e .  T h i s  i s  a c c o m p l i s h e d  u s i n g  t h e  
s t a t e m e n t s  PRINT# and INPUT#. 

The PRINT# s t a t e m e n t  i s  u s e d  t o  s e n d  i n f o r m a t i o n  t o  a  f i l e .  I t  
a c t s  i n  t h e  same manner a s  a  PRINT s t a t e m e n t  w i t h  t h e  s o l e  e x c e p t i o n  
t h a t  t h e  computer  is i n s t r u c t e d  t o  p r i n t  t o  a  f i l e  a s  opposed  t o  
p r i n t i n g  o n  t h e  m o n i t o r .  The s t a n d a r d  f o r m a t  f o r  p r i n t i n g  t o  a  f i l e  
l o o k s  l i k e  t h i s :  

The commas a r e  u s e d  t o  s e p a r a t e  t h e  f i e l d s  w i t h i n  t h e  r e c o r d  and t o  
a l l o w  e a s y  r e t r i e v a l  b y  t h e  INPUT# s t a t e m e n t .  

The INPUT# s t a t e m e n t  is u s e d  t o  r e t r i e v e  i n f o r m a t i o n  f rom a  f i l e .  
The INPUT# u s e d  t o  r e t r i e v e  t h e  i n f o r m a t i o n  p u t  i n t o  t h e  f i l e  b y  t h e  
above  PRINT# command would l o o k  l i k e  t h i s :  



The t e x t  g i v e s  a  s i m p l e  e x p l a n a t i o n  of  how t o  u s e  c a s s e t t e  f i l e s .  
The m a t e r i a l  t h a t  f o l l o w s  g i v e s  a  c o n s i d e r a b l y  more d e t a i l e d  
e x p l a n a t i o n  and shou ld  b e  covered  o n l y  i f  your  s t u d e n t s  w i l l  b e  making 
c o n s i d e r a b l e  u s e  of  f i l e s .  You might  c o n s i d e r  photocopying t h i s  
l e s s o n  a s  a  hand-out f o r  s t u d e n t  r e f e r e n c e .  

A s e q u e n t i a l  f i l e  s t o r e s  i n f o r m a t i o n  a s  a  t e x t  f i l e , w h i c h  means 
t h a t  t h e  d a t a  is  s t o r e d  a s  t h e  ASCII codes  f o r  each  i n d i v i d u a l  
c h a r a c t e r .  The ASCII codes  a r e  s t o r e d  i n  r e c o r d s  w i t h  each  record  
t e r m i n a t e d  by a  RETURN c h a r a c t e r  ( + )  , (ASCII code 1 3 ) .  I n  any 
r e c o r d ,  t h e r e  can  b e  s e v e r a l  f i e l d s ,  which a r e  s e p a r a t e d  by commas 
(ASCII code  4 4 ) .  For  example, t h e  d a t a  s t o r e d  i n  t h e  f i l e  CREATE by 
Program 9.1 on page 9.3 is s t o r e d  a s  fo l lows :  

Each o f  t h e  l i n e s  shown above c o n t a i n i n g  a  name, wage and h o u r s  worked 
is a  s i n g l e  r e c o r d  which i s  t e r m i n a t e d  by a  RETURN c h a r a c t e r  (c). The 
commas s e p a r a t e  t h e  f i e l d s  w i t h i n  a  s i n g l e  r e c o ~ d  and a r e  used by t h e  
Commodore s o  t h a t  i t  can r e c o g n i z e  each i t e m  a s  it is read  back o u t  o f  
t h e  f i l e .  A t  t h e  v e r y  end of  t h e  f i l e  t h e  computer p l a c e s  an  
e n d - o f - f i l e  ( e o f )  marker s o  t h a t  when d a t a  is  r e a d ,  t h e  computer w i l l  
b e  a b l e  t o  d e t e r m i n e  where t h e  f i l e  ends.  

Rather  t h a n  p l a c i n g  each  o f  t h e  t h r e e  i t ems  o f  d a t a  (name, hours  
worked, wage) i n  a  s i n g l e  r e c o r d  it is  p o s s i b l e  t o  p l a c e  each  item i n  
a  s e p a r a t e  r e c o r d .  To do  t h i s ,  r e p l a c e  l i n e  60 o f  program 9.1 w i t h  
t h e  f o l l o w i n g :  

Now each  r e c o r d  c o n t a i n s  o n l y  a  s i n g l e  f i e l d .  



To read  t h i s  new f i l e r m a k e  t h e  f o l l o w i n g  changes  i n  Program 9.2: 

No t i ce  t h a t  a g a i n  t h e  v a r i a b l e  W must b e  i n p u t  from t h e  f i l e ,  a s  it is 
i n  Program 9.2, even though it w i l l  n o t  b e  p r i n t e d  a t  l i n e  5 0 .  T h i s  
is b e c a u s e  t h e  computer r e a d s  a c r o s s  t h e  f i l e  i t e m  by i t e m  and w i t h o u t  
l i n e  42, t h e  wage ( W )  would b e  s u b s t i t u t e d  f o r  t h e  h o u r s  worked ( H ) .  

Of t h e  two approaches  t o  s t o r i n g  t h e  name, wage and hours  worked 
i n  a  s e q u e n t i a l  f i l e ,  n e i t h e r  i s  n e c e s s a r i l y  p r e f e r a b l . e ,  b u t  once  you 
have d e c i d e d  bow t h e  d a t a  is t o  b e  s t o r e d ,  t h e  program r e a d i n g  t h e  
d a t a  back o u t  o f  t h e  f i l e  must b e  w r i t t e n  t o  r e f l e c t  t h e  p r o p e r  f i l e  
s t r u c t u r e .  



Worksheet 9.1 

P a r t  I C i r c l e  t h e  programming e r r o r ( s )  w i t h i n  e a c h  p r o g r a m  g i v e n .  
E x p l a i n  wha t  mus t  b e  d o n e  t o  c o r r e c t  t h e  e r ro r .  I f  no  e r r o r  
e x i s t s ,  s t a t e  so. 

a)  T h i s  p r o g r a m  s h o u l d  create a casset te  f i l e  named PHONE and 
a l l o w  t h e  u s e r  t o  e n t e r  a l i s t  o f  names and  t e l e p h o n e  
numbers :  

1 0  OPEN l,l,O,"PHONEn 
20 FOR X = l  TO 5  
30 INPUT "NAME: ";N$ 
40 INPUT "TELEPHONE NUMBER: "; P$ 
50  P R I N T # o , N $ ; ~ , ~ ; P $  
60 NEXT X 
70 CLOSE "PHONEn 

b )  T h i s  p r o g r a m  s h o u l d  p r i n t  a t a b l e  l i s t i n g  t h e  names and  
t e l e p h o n e  numbers  c o n t a i n e d  i n  t h e  f i l e  PHONE: 

1 0  OPEN 65,1,0,"PHONEn 
20 FOR C = l  TO 5  
30 PRINT " NAMEn ; " NUMBERn 
40 P R I N T " - - - W ; ~  ---.--- n 

50 INPUT#l,A$,B$ 
60 PRINT A$,B$ 
70 NEXT C  
80 CLOSE 65 

P a r t  I1 A f t e r  t h e  p r o g r a m  t h a t  a p p e a r s  d i r e c t l y  b e l o w  i s  r u n  
( a n d  t h e  tape i s  r ewound) ,  d e t e r m i n e  t h e  e x a c t  o u t p u t  o f  e a c h  
o f  t h e  f o l l o w i n g  programs:  

1 0  OPEN 4 , 1 , 1 ,  "NUMBERSn 
20 FOR N=3 TO 1 0  STEP 2  
30 X = 2*N + X 
40 PRINTt4,X 
50 NEXT N 
60 CLOSE 4  

a )  1 0  OPEN1,l,O,"NUMBERSn b )  1 0  OPEN 7,1,0,"NUMBERSn 
20 FOR Q=3 TO 1 0  STEP 2  20 FOR P=2 TO 5  
30 INPUT#l,E 3 0  PRINTM 
40 L=L+E 40 INPUT#7,M 
50 NEXT Q 50  NEXT P  
60 PRINT L  60 CLOSE 7  
70 CLOSE 1 



Worksheet 9.1 Solutions 
P a r t  I a )  L i n e  1 0  s h o u l d  r e a d  

1 0  OPEN 1 , 1 , 1 , " l ? H O N E "  

1 0  OPEN 1,1,2,"1?HONE" 

L i n e  50 s h o u l d  r e a d  

L i n e  70 s h o u l d  r e a d  

70 CLOSE 1 

b )  I n s t e a d  o f  b e i n g  a t  :Line 20,  t h e  FOR. .NEIXT l o o p  s h o u l d  
s t a r t  a t  l i n e  45 s o  t h a t  t h e  h e a d i n g  is n o t  p r i n t e d  e a c h  t i m e  
t h r o u g h  t h e  l o o p .  A l s o ,  l i n e  50 s h o u l d  r e a d  

P a r t  I1 



Lesson 9.2 

OBJECTIVES: a )  t o  l e a r n  how t o  upda te  f i l e s  s t o r e d  on c a s s e t t e  

b )  t o  unders tand  t h e  STATUS v a r i a b l e  and i ts  uses 

ASSIGNMENT: Read pages  9.5 t o  9.13 
No t e x t  problems 

No review problems 
No homework problems 

Although e d i t i n g  a c a s s e t t e  f i l e  is g e n e r a l l y  a messy, 
time-consuming p r o c e s s ,  i t  can  b e  done,  and t h e  t e x t  c o v e r s  t h i s  w e l l .  
When appending r e c o r d s  t o  t h e  end o f  a f i l e ,  it is i m p o r t a n t  t o  know 
t h e  number o f  r e c o r d s  t h a t  a r e  a l r e a d y  t h e r e .  T h i s  problem c a n  b e  
s o l v e d  i n  two d i f f e r e n t  ways. 

When a r e c o r d  from a f i l e  is  r e a d ,  t h e  computer always checks  
ahead t o  see whether  t h e r e  e x i s t s  a n o t h e r  r e c o r d  f o l l o w i n g  it. The 
sys tem v a r i a b l e  STATUS a l l o w s  u s  t o  d e t e r m i n e  whether  t h e  end of  a 
f i l e  has  been reached.  The comparison (STATUS AND 64) = 64 w i l l  b e  
t r u e  i f  t h e  end of  t h e  f i l e  h a s  been reached.  I f  t h e  above comparison 
is t o  b e  used,  i t  must occur  d i r e c t l y  a f t e r  a n  INPUT# which found a 
r ecord .  

Another method of f i n d i n g  t h e  end of  a f i l e  is t o  know t h e  number 
o f  r e c o r d s  t h a t  i t  h o l d s .  T h i s  number c a n  b e  s t o r e d  i n  t h e  f i r s t  
r ecord  of  your  f i l e .  For  example, c o n s i d e r  t h e  f o l l o w i n g  program: 

10  OPEN l , l , l In  EXAMPLEn 
20 INPUT "HOW MANY RECORDS I N  THIS FILE:";N 
30 PRINT#lIN 
40 FOR X = l  TO N 
50 PRINT "RECORD # "  ;X 
60 INPUT "NAME:";N$ 
70 INPUT "PHONE NUMBER: " ; T$ 
80 PRINT#~,N$;",";T$ 
90 NEXT X 
100 CLOSE 1 

T h i s  program s t o r e s  names and phone numbers i n  a f i l e  c a l l e d  EXAMPLE. 
The f i r s t  r e c o r d  c o n s i s t s  o f  a number r e p r e s e n t i n g  t h e  number o f  names 
i n  t h e  f i l e .  S c h e m a t i c a l l y  t h e  f i l e  might look l i k e  t h i s :  



NOW, when a l i s t  of  a l l  t h e  names a.nd cor respond ing  phone numbers is 
d e s i r e d ,  t h e  v a r i a b l e  STATUS need n.ot b e  used.  The f i r s t  r e c o r d  is  
read ,  and t h e  v a l u e  found t h e r e  is used i n  a FOR. .NEXT loop.  The 
program below i l l u s t r a t e s  t h i s :  

10  OPEN 1 :L , 0,  "EXAMPLE" 
20 INPUT#I,N 
30 PRINT "THERE A R E n ; N ;  "NAMES I N  THE FILE." 
40 FOR X = l  TO N 
50 INPUT#l,P$,T$ 
6 0  PRINT N$;TAB(20) ;T$ 
70 NEXT X 
80  CLOSE 1 

This  method a l l o w s  t h e  programmer t.o know t h e  number o f  i t ems  i n  a 
f i l e  w i t h o u t  going th rough  t h e  whole f i l e .  E s p e c i a l l y  i n  l a r g e r  
programs, t h e  p r o c e s s  of  r ead ing  th rough  t h e  whole f i l e  t o  f i n d  t h e  
l e n g t h  can  b e  r a t h e r  time-consuming . 

Note t h a t  t h e  number i n  t h e  f i r s t  r ecord  is n o t  t h e  number of  
r e c o r d s  i n  t h e  f i l e .  I t  is  r a t h e r  t h e  number o f  r e c o r d s  which f o l l o w ,  
s i n c e  t h e  record  t h a t  c o n t a i n s  t h e  number is n o t  c o n s i d e r e d  because  i t  
does  n o t  c o n t a i n  any of  t h e  d a t a  t h e  f i l e  s t o r e s .  



Worksheet 9.2 
P a r t  I W r i t e  each  o f  t h e  f o l l o w i n g  programs a s  c o n c i s e l y  a s  

p o s s i b l e :  

There  e x i s t s  a f i l e  named "BIRDS" on a c a s s e t t e  t a p e  
which h a s  an  unknown number o f  r e c o r d s .  Each r e c o r d  c o n t a i n s  
two f i e l d s .  The f i r s t  f i e l d  is occupied  by a b i r d ' s  name 
(B$) .  The second f i e l d  is occupied  by an i n t e g e r  which 
r e p r e s e n t s  t h e  number of  s i g h t i n g s  o f  t h a t  b i r d  by  l o c a l  
o r n i t h o l o g i s t s  ( S ) .  The f i l e  was c r e a t e d  w i t h  t h e  f o l l o w i n g  
s h o r t  program: 

10  OPEN 35,1,1,"BIRDSn 
20 INPUT "BIRDn;B$ 
30 INPUT "NUMBER OF SIGHTINGSn;S 
40 PRINT#35,B$;",";S 
50 INPUT "ANOTHER ( Y / N ) " ; Y S  
60 IF  Y$ = "Yn THEN 20 
70 CLOSE 35 
80 END 

a )  W r i t e  a program t o  c r e a t e  a l i s t  o f  a l l  o f  t h e  b i r d s  and 
t h e i r  number o f  s i g h t i n g s .  Do n o t  a l l o w  t h e  program t o  end 
w i t h  an  e r r o r .  

b )  W r i t e  a program t h a t  w i l l  u p d a t e  t h e  f i l e  by  a l lowing  
l o c a l  o r n i t h o l o g i s t s  t o  go t h r o u g h  t h e  l i s t  and e n t e r  any 
a d d i t i o n a l  s i g h t i n g s .  

c)  W r i t e  a program t h a t  w i l l  a l l o w  t h e  o r n i t h o l o g i s t  t o  
e n t e r  new r e c o r d s  when new b i r d s  a r e  s i g h t e d .  



Worksheet 9.2 So 
Part I a) 10 OPEN l,l,l,"BIRDSn' 

20 INPUT#l,B$,S 
30 PRINT B$;TAB(20) ; S 
40 IF (STATUS AND 64) <> 64 THEN 20 
50 CL,OSE 1 
60 END 

b) 10 DIM B$(15) ,S(15) 
20 OPEN l,l,O,"BIRDSn 
3 0 X = X + l  
40 INPUT#l,B$(X) ,S(X) 
50 PRINT B$(X) ;TAB(20) ;S(X) 
60 INPUT "HOW MANY AIIDITIONAL SIGHTINGS" ;A 
70 IF A<O THEN 60 
80 S(X) = S(X) + A 
90 IF (STATUS AND 64) <> 64 THEN 30 
100 CLOSE 1 
110 PRINT "REWIND TAPE TO THE BEGINNING OF THE FILE" 
120 INPUT "HIT <RETURN> WHEN READY ";D$ 
130 OPEN l,l,l,"BIRDSn 
140 FOR N=l TO X 
150 PRINT#l,B$(X);",";S(X) 
160 NEXT N 
170 CLOSE 1 
180 END 

C )  10 DIM B$ (25) ,S(25) 
20 OPEN I,l,O,"BIRDS" 
3 0 X = X + l  
40 INPUT#l,B$(X) ,S(X) 
50 IF (STATUS AND 64) <> 64 THEN 30 
60 CLOSE 1 
7 0 X = X + l  
80 INPUT "BIRDn;B$ (X) 
90 INPUT "SIGHTINGS: "; S(X) 
100 IF X = 25 THEN 130 
110 INPUT "ANOTHER BIRD (Y/N) ";Y$ 
120 IF ASC(Y$) = 89 THEN 70 
130 PRINT "REWIND TAPE TO THE BEGINNING OF THE FILE" 
140 INPUT "HIT <RETURN> WHEN READYn;S$ 
150 OPEN l,l,l,"BIRDSn 
160 FOR 1=1 TO X 
170 PRINT#l,B$(I) ;",";S(I) 
180 NEXT I 
190 CLOSE 1 
200 END 



Lesson 9.3 
LESSON 9.3 

OBJECTIVES: a )  t o  l e a r n  how t o  u s e  d i s k e t t e  f i l e s  

b )  t o  l e a r n  how t o  u p d a t e  f i l e s  on d i s k e t t e s  

a )  t o  unders tand  t h e  c o n c e p t s  behind t h e  bubb le  s o r t  
and how t o  use one 

ASSIGNMENTS: Read pages  9.14 t o  9.18 No review problems 
Tex t  problems 6 ,8 ,10  Homework problems 7 ,9 ,11  

D i s k e t t e  f i l e s  work, f o r  t h e  most p a r t ,  i n  t h e  same way a s  
c a s s e t t e  f i l e s .  There  a r e  s e v e r a l  r e a s o n s ,  however, why d i s k e t t e s  a r e  
more p o p u l a r  t h a n  c a s s e t t e s .  F i r s t ,  t h e  computer c a n  c r e a t e  and 
a c c e s s  d i s k e t t e  f i l e s  much f a s t e r  t h a n  c a s s e t t e  f i l e s .  I f  a  c a s s e t t e  
t a p e  f i l e  e x i s t s  n e a r  t h e  end o f  a  s i d e  o f  t h e  t a p e ,  t h e  r e c o r d e r  must 
look th rough  a l l  o f  t h e  f i l e s  on t h a t  s i d e  o f  t h e  t a p e  u n l e s s  t h e  
programmer h a s  moved t h e  t a p e  manually by  p r e s s i n g  t h e  f a s t - f o r w a r d  
b u t t o n .  A d i s k  d r i v e  is a  random d e v i c e ,  which means i t  d o e s  n o t  have 
t o  move s e q u e n t i a l l y  a s  a  c a s s e t t e  r e c o r d e r  does ;  r a t h e r  it can  jump 
d i r e c t l y  t o  t h e  d e s i r e d  f i l e .  

Also ,  m u l t i p l e  d i s k e t t e  f i l e s  c a n  b e  OPENed and used 
s i m u l t a n e o u s l y ,  which c a n  s a v e  time. T h i s  a l s o  makes it e a s i e r  t o  
upda te  t h e  c o n t e n t s  of a  d i s k e t t e  f i l e  s i n c e  a n  e n t i r e  f i l e  need n o t  
b e  read  i n t o  memory, where t h e r e  may n o t  b e  enough s p a c e  f o r  it. 
Examine t h e  f o l l o w i n g  example: 

10  OPEN 2,8,2,"CATS,S,Rn 
20 OPEN 3,8,3,"PETS,S,Wn 
30 INPUT#2,A$ 
40 S  = STATUS 
50 PRINT#3,A$ 
60 IF ( S  AND 64) <> 64 THEN 30 
70 CLOSE 2: CLOSE 3 
80 END 

T h i s  program w i l l  copy t h e  c o n t e n t s  of  t h e  f i l e  CATS i n t o  t h e  f i l e  
PETS w i t h o u t  r e a d i n g  t h e  e n t i r e  f i l e  CATS i n t o  memory. L ine  40 is  
n e c e s s a r y  b e c a u s e  t h e  STATUS v a r i a b l e  w i l l  change a f t e r  t h e  PRINT# 
s t a t e m e n t  i n  l i n e  50. The v a r i a b l e  S  s t o r e s  what was i n  t h e  STATUS 
v a r i a b l e  f o r  t h e  comparison i n  l i n e  60. 

The t h i r d  advan tage  o f  d i s k e t t e s  is t h e  convenience  t h e y  a f f o r d  
t h e  programmer. I n s t e a d  o f  spending your  t i m e  rewinding t a p e s ,  
h i t t i n g  PLAY o r  PLAY and RECORD, you c a n  b e  do ing  something 
wor thwhi le ;  t h e  d r i v e  t a k e s  c a r e  o f  t h e  r e p e t i t i v e ,  time-consuming 
b u s i n e s s  of  f i n d i n g  open s p a c e  i n  which t o  p u t  a  f i l e ,  remembering 
where it was and t r y i n g  t o  remember what is i n  it two w e e k s  l a t e r .  



B e  c a r e f u l  n o t  t o  u s e  c h a n n e l s  0  a n d  1 when OPENing d i s k e t t e  
f i l e s .  T h e s e  c h a n n e l s  a r e  r e s e r v e d  f o r  t h e  O p e r a t i n g  S y s t e m  o f  t h e  
c o m p u t e r .  A l s o ,  as  t h e  t e x t  s u g g e s t s ,  t o  r e d u c e  c o n f u s i o n ,  it is wise 
t o  OPEN d i s k e t t e  f i l e s  w i t h  t h e  same f i l e  number  a n d  c h a n n e l  number .  
Once  OPENed, d i s k e t t e  f i l e s  a re  m a n i p u l a t e d  e x a c t l y  l i k e  casse t te  
f i l e s .  Data is t r a n s f e r r e d  i n  t h e  same way w i t h  t h e  s t a t e m e n t s  
P R I N T # < f i l e  number>  a n d  INPUT#<f i l e  number> .  

A l t h o u g h  t h e  e x a m p l e  o f  t h e  b u b b l e  s o r t  i n  t h e  t e x t  c o v e r s  t h e  
b a s i c  c o n c e p t s  i n h e r e n t  i n  a b u b b l e  s o r t ,  a n o t h e r  e x a m p l e  w i l l  b e  
p r e s e n t e d  h e r e .  C o n s i d e r  t h e  f o l l o w i n g  p r o g r a m :  

1 0  REM 
20 PRINT "INPUT 5  WORDS TO BE SORTED" 
3 0  PRINT " U S I N G  A BUBBLE SORTn 
40 PRINT 
5 0  FOR X = l  TO 5  
6 0  PRINT "WORD NO. " ; X ;  
70  INPUT A$(X) 
8 0  NEXT X 
90  REM 
1 0 0  REM START BUBBLE SORT 
1 1 0  REM 
1 2 0  FOR T = l  TO 4 
1 3 0  FOR U = 5  TO T+1 STEP -1 
1 4 0  I F  A$ ( U )  > A$ ( U - 1 )  THEN 1 8 0  
1 5 0  TEMP$ = A$ ( U )  
1 6 0  A$(U) = A$(U-1) 
1 7 0  A$ ( U - 1 )  = TEMP$ 
1 8 0  NEXTU 
1 9 0  NEXT T  
200  REM 
210 REM PRINT OUT SORTED LIST 
220  FOR C=l  TO 5  
230  PRINT A$(C)  
240  NEXT C  
250 END 

RUN 
INPUT 5 WORDS TO BE SORTED 
USING A BUBBLE SORT 
WORD NO. 1 ?JOHN 
WORD NO. 2  ? M I K E  
WORD NO. 3  ?GREG 
WORD NO. 4  ?BRUCE 
WORD NO. 5 ?CHRIS 
BRUCE 
CHRIS 
GREG 
JOHN 
MIKE 

T h i s  p r o g r a m  accepts 5 n a m e s ,  s o r t s  t h e m  a l p h a b e t i c a l l y  u s i n g  a b u b b l e  
s o r t ,  a n d  t h e n  p r i n t s  t h e  s o r t e d  l i s t .  T h e  b u b b l e  s o r t  e s s e n t i a l l y  
l o o k s  t h r o u g h  t h e  l i s t ,  c o m p a r i n g  n e i g h b o r i n g  items. I f  t h e  t w o  i t e m s  
a r e  o u t  o f  a l p h a b e t i c a l  o r d e r ,  t h e y  a r e  s w i t c h e d .  By g o i n g  t h r o u g h  
t h e  l i s t  e n o u g h  times, a n  a l p h a b e t i c a l  l i s t  r e s u l t s .  

9 .12  



The a c t u a l  s w i t c h i n g  o f  t h e  two v a l u e s  happens between l i n e s  150 
t o  170. I t  is i m p o r t a n t  t h a t  t h e  s t u d e n t  unders tand  why t h e  v a r i a b l e  
TEMP$ is used.  Th i s  can  b e  i l l u s t r a t e d  u s i n g  boxes t o  d e p i c t  t h e  
v a l u e s  c o n t a i n e d  by v a r i a b l e s .  For  example, s a y  t h a t  t h e  two items 
t h a t  a r e  o u t  o f  p l a c e  a r e  J O H N  and GREG: 

I f  one  were t o  t r y  t o  s w i t c h  them w i t h o u t  u s i n g  a  temporary  " h o l d i n g n  
s t r i n g ,  he might  u s e  t h e  l i n e s  

160 A$ ( u ) = A $  (u-1) 
170 A$ (u- l )=A$ ( U )  

and g e t  r i d  of  l i n e  150. Emphasize t h a t  a  v a r i a b l e  can  hold  o n l y  one  
v a l u e  a t  a  t i m e  and t h a t  by r e a s s i g n i n g  A$ ( U - 1 )  t o  A$ ( U )  , t h e  name 
t h a t  was h e l d  o r i g i n a l l y  by A$(U), " G R E G n ,  is l o s t .  I f  we v i s u a l i z e  
boxes ,  t h i s  t r a n s a c t i o n  would look something l i k e  t h i s :  

C l e a r l y ,  s u c h  an outcome is n o t  d e s i r a b l e .  The c o r r e c t  a t t a c k  is t h e  
one used i n  t h e  program. The name GREG is  h e l d  i n  TEMP$ w h i l e  t h e  
v a r i a b l e  which o r i g i n a l l y  c o n t a i n e d  GREG is changed. Then, t h e  v a l u e  
GREG is a s s i g n e d  t o  A$(U-1) t h r o u g h  t h e  h o l d i n g  v a r i a b l e  TEMPS. T h i s  
t r a n s a c t i o n  l o o k s  l i k e  t h i s :  





Worksheet 9.3 

Part I Determine the output that should result from the following 
programs: 

a) 10 OPEN 2,8,2,"NUMBERS,S,Ww 
20 OPEN 3,8f3,REXAMPLE,SfWw 
30 DEF FNA(X) =3*X+1 
40 FOR 1=1 TO 6 
50 IF FNA(1) /~=INT(FNA(I) /2) THEN PRINT#2 ,FPJA(I) :GOTO 70 
60 PRINT#3 ,FNA(I) 
70 NEXT 1 
80 CLOSE 2: CLOSE 3 
90 OPEN 6F8F6fnEXAMPLEfSfRn 
100 INPUTI6,G 
110 PRINT FNAIG) 
120 IF (STATUS AND 64) <> 64 THEN 100 
130 CLOSE 6 
1.40 END 

b) 10 OPEN 4,8,4,"F1LE,S,Wn 
20 FOR C=1 TO 4 
30 READ LFMfN 
40 PRINT#4,L 
50 PRINT#4,M 
60 PRINT#4,N 
7'0 NEXT C 
80 CLOSE 4 
90 DATA 3F6f7,9f9,3 
PO0 DATA 5,7',4,6,1,2 

110 OPEN 9f8f9f*FILEfSfRn 
120 INPUTB9,S 
130 INPUT#9,Z 
140 PRINT S+Z 
150 IF (STATUS AND 64) <> 64 

THEN 120 
160 CLOSE 9 
170 END 

Part IS: Find the errors (if any) in the following bubble sort 
programs and suggest corrections: 

a) 10 FOR X==l TO 4 b) 10 FOR A=l TO 5 
20 READ C$(X) 28 REAUH(A) 
30 NEXT X 30 NEXT A 
40 FOR A=l TO 3 48 FOR T=l TO 4 
50 FOR B=4 TO A + I  STEP -I 50 FOR U=5 TO %+I STEP -$ 
6 0  IF C $ ( B )  >C$(B-1) THEN 98 60 IF B ( T ) > N ( U )  THEN 100 
7' 0 C$ ( B )  =C$ (B-1) 70 T=B(U) 
8 8  C $  (B-1) =C$ (B)  80 B(u)=H(u-~) 
90 NEXT B 90 M(U-I.) - T 
1 0 0  NEXT A 108 NF2X2'G 
3.10 DATA EAETM6STWRSsP10e)NBShlM 3.10 NEXT T 
1 2 0  END 120 DATA 34,2%,$4,67,8 

130 END 



Worksheet 9.3 Solutions 

P a r t  I Output  shou ld  be  a s  fo l lows :  

a )  RUN 
22 
40 
58 

READY. 

( b )  R.UN 
9 
16  
12 
12 
10 
3 

READY. 

P a r t  II ( a )  I f  t h i s  program is  t o  s o r t  i t s  l i s t  p r o p e r l y ,  a  
d i f f e r e n t  " swi tch ing"  method m u s t  b e  dev i s ed .  The i n c l u s i o n  
of  a  temporary ho ld ing  v a l u e  f o r  A $ ( B )  must b e  i n s e r t e d ,  
pe rhaps  a t  l i n e  65, s o  t h a t  t h e  two v a r i a b l e s  i n  q u e s t i o n  d o  
n o t  become equa l  t o  A$(B-1). The fo l l owing  l i n e s  would 
c o r r e c t  t h e  program: 

65 TEMP$=A$ ( B )  
7 0  A$ ( B )  =A$ (B-1 )  
80 A$ (B-1)  =TEMP$ 

( b )  There  a r e  s e v e r a l  e r r o r s  i n  t h i s  program. F i r s t ,  l i n e  
68 shou ld  read 

60 I F  B(U-1 )  < H ( U )  THEN 100 

Secondly,  t h e  o u t e r  l oop  v a r i a b l e ,  T ,  is used t o  s t o r e  t h e  
temporary v a l u e  i n  t h e  swi t .ching p roce s s .  Th i s  shou ld  b e  
changed t o  ano ther  v a r i a b l e ,  2, f o r  example. 



Chapter Supplementary Problems 

1) A c a s s e t t e  f i l e  named SUSPECT was c r e a t e d  by law-enforcement 
e x p e r t s  u s i n g  t h e  f o l l o w i n g  program: 

10 OPEN 1,1,1, "SUSPECT" 
20 FOR 1=1 TO 25 
30 INPUT "SUSPECT'S NAME ";S$ 
40 INPUT "EYECOLOR ";E$ 
50 PRINT#l,S$; ",";E$ 
60 NEXT I 
70 CLOSE 1 
80 END 

Each record  c o n t a i n s  two f i e l d s .  The f i r s t  f i e l d  is occupied  
by t h e  s u s p e c t ' s  name w h i l e  t h e  second c o n t a i n s  h i s  eye  
c o l o r .  W r i t e  a  program t o  s e l e c t  one  s u s p e c t  randomly, w i t h  
brown e y e s ,  t o  b e  q u e s t i o n e d .  

2 )  a )  W r i t e  a  program t o  l o a d  your  f r i e n d s '  names and 
b i r t h d a y s  i n t o  a  d i s k e t t e  f i l e  c a l l e d  BIRTHDAY. Allow each  
b i r t h d a y  t o  b e  e n t e r e d  i n  t h e  form 

MMDD 

For  example, September 5 would b e  r e p r e s e n t e d  i n  t h e  f i l e  by 

b )  W r i t e  a  program which a l l o w s  t h e  u s e r  t o  i n p u t  a  month 
and w i l l  t h e n  p r i n t  o u t  t h e  names of  a l l  t h e  p e o p l e  on f i l e  
born  i n  t h a t  month. A sample run  would appear  a s  f o l l o w s :  

RUN 
MONTH ( NUMERIC) ? 9 

NAME DAY 
----. --- 

J O H N  8 
MARY 13 
MICHAEL 17 
KY RA 24 

READY. 

Note t h a t  t h e  l i s t  is p r i n t e d  o u t  i n  t h e  o r d e r  of  t h e  day of 
b i r t h  w i t h i n  t h e  month. Use a b u b b l e  s o r t  t o  s o r t  t h e  names 
by day of  b i r t h .  

3 )  W r i t e  a  program t h a t  w i l l  s o r t  t h e  l i s t  o f  s t a t e s  below i n  
r e v e r s e  a l p h a b e t i c a l  o r d e r  us ing  a b u b b l e  s o r t .  P r i n t  t h e  
s o r t e d  l i s t  us ing  t h e  program fragment  below f o r  d a t a .  

900 DATA KANSASfARKANSASf NEW YOM ,WISCONSIN 
910 DATA NEW JERSEYfCALIFORNIA,OKLAHOMAIUTAH 
928 DATA SOUTH CAROLINAIMICHIGANITEXASIOHIO 



Chapter 9 Supplementary Problem So 
1 )  1 0  OPEN 1 , I - , O , " S U S P E C T W  

20 I = I N T ( l + R N D ( O ) * 2 5 )  
30 FOR X = l  T O  I 
4 0  I N P U T # ~ , S $ , E $  
5 0  NEXT X 
6 0  CLOSE 1 
6 0  I F  E$<>"BROWNW THEN P R I N T  " P L E A S E  RhWIND THE T A P E  

T O  THE UEGINNING OF THE F I L E "  : I N P U T  " H I T  RETURN WHEN 
READY ";D$:GOTO 1 0  

70 P R I N T  " S U S P E C T  "; S$; " W I L L  UNDERGO QUESTIONING."  
8 0  END 

2a) 10 OPEN 2,8,2, "BIRTHDAY ,S,'Wn 
2 0  I N P U T  "NAMEIDATE " ;N$,B$ 
30 P R I N T # 2 p N $ ; " , " ; B $  
4 0  I N P U T  "P,NOTHER Y/N ';A$ 
50 I F  A$="YW THEN 20 
6 0  CLOSE 2 
7 0  END 

b )  1 0  OPEN 9 , E I , 9 , " B I R T H D A Y , S , R n  
20 I N P U T  "MONTH (NUMERIC) ";M 
30  I N P U T # 9 , N $ , B $  
40  I F  V A L ( L , E F T $ ( B , 2 )  ) = M 'TWEN GOSUB 300 
5 0  I F  ( S T A T U S  ANE 6 4 )  <> 64 THEN 3 0  
6 0  REM START BUBBLE SORT 
30  FOR T = l  T O  Q-1 
80 F O R  U = Q  T O  T + 1  S T E P  -1 
90  I F  D ( U )  > D ( U - 1 )  T H E N  1 2 0  
160 T$=M$ ( U )  : N$ ( U )  =N$ ('in-1) : N$ ( U - 1 )  =%$ 
118 Z = D ' ( U )  : D ( U ) = C ( U - 1 )  :D(%r-1)  =% 
120 NEXT 13 
1 3 0  NEXT 'I' 
148 P R I N T  
350  P R I N T  "NAPIEf l ;TAB(20)  ; "l2AY" 
160 P R I N T  " - - - - " *  ,TAB ( 2 0 )  ; "a---" 
970 PRINT 
180 FOR E = l  T O  Q 
1 9 0  P R I N T  E J $ ( E ) ; T m ( 2 0 b ; D ( E )  
2 8 8  NEXT E 
2 1 0  CLOSE 9 
22Q END 
3 0 Q Q = Q + S  
3 1 0  N$(Q)=N$: D ( Q ) = V A L ( R I G H T $ ( B $ , 2 8 )  
3 2 0  RETURN 

3 1 0  DIM A s 1 1 2 1  
20 FOR X=$ TO 1 2  
30  R E A D A $ ( X )  
$6 NEXT X 
50  FOR T=2 TO I l  
4 0  FOR E-:2 TO T+I. STEP - - I .  
7 0  XP Ha$(i;! < 1"1$(13-.'x! !PMEN L' ih ;  



80 TEMPS = A$ (U) 
90 A$(U) = A$(U-1) 
100 A$(U-1) = TEMPS 
110 NEXT U 
120 NEXT T 
130 FOR F=l TO 12 
140 PRINT A$(F) 
150 NEXT F 
900 DATA KANSAS,ARKANSAS,NEW YOFX,WISCONSIN 
910 DATA NEW JERSEY,CALIFORNIA,OKLAHOMA,UTAH 
920 DATA SOUTH CAROLINA,MICHIGAN,TFXAS,OHIO 
999 END 





Chapter 9 Test 
Part I Determine the output that should result from each of the 

following programs: 

a) 10 OPEN 4,8,4,n~~TA1,S,Wn C) 10 DIM N$(15) 
20 READ Y 20 N=15 
3 0 R = R + Y  30 FOR X=l TO N 
40 IF R>O THEN PRINT#I,Y:GOTO 60 40 READ N$(X) 
50 PRINT Y 50 NEXT X 
60 IF R<16 THEN 20 60 FOR T=l TO N-1 
70 DATA 31-21-41-61418,1,4,3,-4 70 FOR I=N TO T+1 STEP-1 
80 DATA 4,7,6,2,3,-8,5,6,7,8 80 IF N$(I) <N$(I-1) 
90 CLOSE 4 THEN 100 
100 END 90 T$=N$(I) :N$(I)=N$ 

(1-1) :N$(I-l)=T$ 
b) After program (a) has been run 100 NEXT I 

110 NEXT T 
10 OPEN 3,8,3,nDATA1,S,R" 120 FOR X=N TO 1 STEP -3 
20 INPUT#3,J 130 PRINT N$(X-1) 
30 PRINT J 140 NEXT X 
40 IF (STATUS AND 64) <> 64 THEN 20 150 DATA CATIDOGIAPEIAXE 
50 CLOSE 3 160 DATA HATIHIM8HERIMOM 
60 PRINT "FINISHED" 170 DATA DADIRED8ZAPIFOG 
70 END 180 DATA HOTIWET8DRY 

190 END 

Part I1 Circle the programming error (s) within each program given. 
Explain what must be done to correct the error. If no error 
exists, state so. 

a) 10 OPEN 3,1,11nDOLLAR,S,W" c 
20 FOR X=l TO 4 
30 READ AIBIC 
40 IF A*.O5+B*.l+C*.25=1 THEN 60 
50 PRINT#lIAIBIC 
60 NEXT C 
70 CLOSE 1 
80 DATA 2,4,2,~,0,3, 
90 DATA 3,1,2,4,2,3 
100 END 

b) 10 OPEN l,8,1,"FILE2,S,Wn 
2 0 N = 5  
30 FOR Y=l TO N 
40 READ X$(N) 
50 PRINT#l ,X$ (N) 
60 NEXT N 
70 CLOSE 1 
80 END 

10 R=10 
20 FOR X=l TO 11 
30 READ N$(X) 
40 NEXT X 
50 FOR T=l TO R-1 
60 FOR I=R TO T+1 STEP -1 
70 IF N$(I)>N$(I-1) 

THEN 90 
80 N$(I)=N$(I-1) :N$ 

(1-1) =N$ (I) 
90 NEXT I 
100 NEXT T 
110 FOR X=l TO 11 
120 PRINT N$ (X) 
130 NEXT X 
140 DATA MIKE,CHRIS,GREG 
150 DATA JOHNIFREDIBRUCE 
160 DATA CAROLIJONIEILEEN 
170 DATA JOEILANCE 
180 END 



P a r t  III  W r i t e  t h e  fo l lowing  programs a s  c o n c i s e l y  a s  p o s s i b l e :  

a )  A f i l e  named HORSE e x i s t s  on a d i s k e t t e .  Each record  
c o n t a i n s  t h e  name o f  a h o r s e  and t h e  number o f  r e c o r d s  i n  t h e  
f i l e  is unknown. W r i t e  a program t o  p r i n t  o u t  t h e  number o f  
h o r s e s  i n  t h e  f i l e .  Do n o t  a l l o w  an e r r o r  message t o  occur .  

b )  i )  W r i t e  a program t h a t  w i l l  c r e a t e  a f i l e  c a l l e d  WEEKEND 
on a d i s k e t t e .  Allow t h e  u s e r ,  a busy  e x e c u t i v e ,  t o  e n t e r  10 
p o p u l a r ,  r e l a x i n g  weekend a c t i v i t i e s  ( s u c h  a s  GOLFING, FLYING 
o r  COMPUTING) . 
ii) W r i t e  a program which w i l l  a l p h a b e t i z e  t h e  l i s t  o f  
a c t i v i t i e s  c r e a t e d  i n  program ( i ) .  S t o r e  t h i s  l i s t  i n  a f i l e  
c a l l e d  FUN. 

iii) F i n a l l y ,  w r i t e  a program which a l l o w s  t h e  u s e r  t o  ask 
f o r  an i d e a  f o r  t h e  weekend. Have t h e  computt?r randomly 
choose  an  a c t i v i t y  u s i n g  t h e  f i l e  FUN and p r i r i t  it o u t .  



Chapter 9 Test So 
P a r t  I [ 8@ = 24  ] 

a) R U N  
-4  
-6 

4 

b )  RUN 
3 

-2 
8 
1 
4 
3 

- 4  
4 
7 

FINISHED 

c)  RUN 
AX E 
DOG 
HAT 
IlQT 
WET 

READY. 

P a r t  I1 [ 8@ = 2 4  ] 

a)  L i n e  1Q s h o u l d  r e a d  1 0  OPEN 3,P,I,"DOLLARA, T h i s  is t h e  
p r o p e r  OPEN f o r m a t  f o r  a casse t te  file. L i n e  5 8  s h o u l d  r e a d  
50 PRINT#3,A;",";B;",";C. L i n e  70  s h o u l d  c lose  t h e  file 
number, 3 ,  i n  t h i s  c a s e ;  it should read 78 CLOSE 3 .  F i n a l l y ,  
t h e  coma a t  t h e  end of t h e  d a t a  i n  l i n e  80 shou ld  b e  
d e l e t e d ,  

b) L i n e  3.0 a t t e n ~ p t s  t o  QPEM a  d i s k e t t e  f i l e  on c h a n n e l  1, 
which is  r e s e r v e d  f o r  t h e  Opexating Sys tem of  t h e  eonlputer .  
I t  would be c o r r e c t  t o  open t h e  d i s k e t t e  E i l e  on any c h a n n e l  
n u ~ b e r  be tween  2 and 14, If you chose 2, t h e  l i n e  wsuld r e a d  

10 OPEN 2,8,2,'FILE2,S,Wn 

I n  l i n e s  40 and 5 6  the subscripted v a r i a b i e  s h o u l d  be t h e  
loop  variabJ.e,  Y, A l s o ,  l i n e  6 0  shs l i l d  zead 60 EEXT X, To 
be c o n s i s t e n t  with e a r l i e r  e x a ~ n p l e s ,  L i n e s  50 and 70  s h o u l d  
use t h e  new c h a n n e l  numes when d e a l i n g  with the file, L i n e  
50 s h o ~ i d  read 5 0  l P R I N T # 2 , X $ Q Y )  and l ine  ? G  shou ld  read 7 0  
CLOSE 2, i f  we a r e  kc, be  c o n s i s t e n t  with i i . n e  1 0 ,  F i r , a l l y s  
t h e r e  i s  no DATA f o r  the RE= tc r e a d ,  

c j  L ine  1 8  shsubtd read 9 0  Rz-."LS., En l i n e  $0  t h e  STEP --.I, i s  
missing from t h e  FOR.  ,NmT l i n e ,  The s w i t c h i n g  i2r'ocess i n  
l i n e  844 ~ Q E S  n o t  ~ l s e  a temyg;:ary stow.: A . ~ g  v a l u e ,  F i ,~a ,? . l ;y  
since $-he ~j,-raag ~--f N$ h a s  19 B. , E . , , $ ~ z s  %,-m , .:: wus.k. be Di.2?3?~5 s - 
at: t h e  beginni.ng a f  t h e  progaram, 



Part I11 a) 10 OPEN 3,8,3,"HORSE,S,RW [ 10 1 
20 INPUT#~,H$ 
30 N=N+1 
40 IF (STATUS AND 64)<>64 THEN 20 
50 PRINT "THERE ,ARE ";N;" HORSES IN THE FILE." 
60 CLOSE 3 
70 END 

b [ 10 I 
i) 10 OPEN 7,8,7,"WEEKEND,S,Wn 

20 FOR X=l TO 10 
30 INPUT "ACTIVITY ===>> ";A$ 
40 PRINT#7 ,A$ 
50 NEXT X 
60 CLOSE 7 
70 END 

ii) 10 OPEN 7,8,7,"WEEKEM),SfRW 
20 FOR X=l TO 10 
3 0 INPUT# 7, A$ ( :X)  
40 NEXT X 
50 CLOSE 7 
60 FOR B=l TO 9 
70 FOR U=10 TO B+1 STEP -1 
9' 0 IF A$(U) > A$(U-1) THEN 120 
90 TEMP$=A$ ( U)  
100 A$ (U) =A$ (U-1) 
110 A$ (U-1) =TEMP$ 
120 NEXTU 
130 NEXT B 
140 OPEN 5,8,5, "FUN,S,Wn 
150 FOR 1=1 TO 10 
160 PRINT#5,A$(I) 
170 NEXT I 
180 CLOSE 5 
190 END 

iii) 10 OPEN 4,8,4,"PUN,S,Rn [ 10 1 
20 V=INT(lO*RND (Q) +1) 
30 FOR X=l TO V 
40 INPUT#I,A$ 
50 NEXT X 
60 PRINT "WHY DON'T YOU GO ";A$;" TI-IIS WEEKEND?" 
70 CLOSE 4 
80 END 



Final Examination 

P a r t  I M u l t i p l e  C h o i c e  

D e t e r m i n e  t h e  b e s t  r e s p o n s e  and p l a c e  t h e  c o r r e s p o n d i n g  
l e t t e r  i n  t h e  b l a n k .  

- 1) The  s t a t e m e n t :  

a)  P l a c e s  t h e  v a l u e  2 1 1  i n t o  memory l o c a t i o n  211.  
b )  Erases t h e  c o n t e n t s  o f  memory l o c a t i o n  211.  
c)  A s s i g n s  t h e  v a l u e  s t o r e d  i n  memory l o c a t i o n  2 1 1  t o  

t h e  v a r i a b l e  X .  
d )  A s s i g n s  t h e  v a l u e  o f  X t o  memory l o c a t i o n  211.  
e) Is a n  i l l e g a l  s t a t e m e n t .  

- 2 )  I n  t h e  s t a t e m e n t :  

DEF FN Z ( X )  = 3 * X + 5 

I f  X = 4  t h e n  t h e  v a r i a b l e  w i l l  e q u a l  1 7 .  
I f  J = 5 t h e n  F N  Z ( J )  w i l l  e q u a l  20 .  
A n o t h e r  v a r i a b l e  may n o t  b e  s u b s t i t u t e d  f o r  X when 
t h e  f u n c t i o n  is e v a l u a t e d .  

d )  If T  = 1 2  t h e n  FN Z ( T )  w i l l  e q u a l  3 6 .  
e )  X is t h e  name o f  t h e  f u n c t i o n .  

3 )  What is t h e  r e s u l t  o f  t h e  f o l l o w i n g :  

1 0  FOR I = 1 TO 2000 
20 PRINT " " i 
30 NEXT I 
40 PRINT 

a )  no  n o t i c e a b l e  o u t p u t  
b )  p r i n t s  b l a n k  s p a c e s  down t h e  s i d e  o f  t h e  s c r e e n  
c )  p r i n t s  2000 b l a n k  s p a c e s  
d )  p u t s  t h e  u s e r  i n t o  r e v e r s e  mode 
e) p r i n t s  2000 r e v e r s e  mode b l a n k  s p a c e s  

- 4 )  What is t h e  d e c i m a l  e q u i v a l e n t  o f  t h e  b i n a r y  number 101?  

- 5) D e t e r m i n e  t h e  o u t p u t  of t h e  f o l l o w i n g  progr.ain: 

1 0  P$ = "ABn 
20 PRINT @HR$(ASC(P$)) 

e) ERROR PIESSAGE 



6 )  Bow many b i t s  c o n s t i t u t e  a b y t e ?  

7 )  What is t h e  l a r g e s t  p o s i t i v e  va lue  an  i n t e g e r  v a r i a b l e  
may have i n  t h e  computer? 

a) 32767 c )  65537 e) 630 LIMIT 
b )  256 d:l 3E39 

- 8)  Determine t h e  o u t p u t  of  t h e  f o l l o w i n g  program: 

1 0  N$ = " l l E L E V E N m  
20 PRINT MPD$(N$,VAL(N$)-6,LEN(N$)-5) 

a)  EVE c )  E:CEVEN e) EVEN 
b )  ELE d )  1.1 

__ 9 )  A n  unwanted f i l e  named "WORKm is rerr~oved from a d i s k e t t e  
by u s i n g  t h e  comiand ( is) : 

a )  ERASE "WORKR,8 d )  OPEN 1 5 , 8 , 1 5  
b )  OPEN 15 ,8 ,15  PRINT#15,"S:WOMm 

PRINTW15,"N:WOAW ,DELETEn CLOSE 15  
CLOSE 1 5  e)  LOAD mWOR1<n,8 

C )  DELETE "WOPXW,8 NEW 

1 0 )  C o n s i d e r  t h e  f o l l o w i n g  program: 

1.0 OPEK 22,,2,"WOM,S,Wn 
20 FOR I = 1 TO 5 
36  INPUT N$ ,A 
40 PRINT$~,N$;" , " ;A  
50  NE:XT I 
8Q CL,BSE 2 

MOW many records a;e put. ~ n t o  t h e  file " ~ ? I L E ~ O ~  when the 
progj.am i s  r u n ?  

- - 7 1) Which o f  t h e  fallowiracj statements a re  t~lide: 

a )  The  c,ornpsker can  accEss a cas se t t e  fi1.e fast .er  k h a n  
;e d i s k e t . t e  % j  ,J.e, 

L-. "% Li ~ 0 t h  c a s s e t t e s  and d i ske t t e s  have b u i l t  I n  
;' L t ; i ~ r y t e r j , e s  whicki <;sn bt7 2 i s t a d  

c ) a.l,klt. co!npuker can  p i - - ~ . g ? i 7 2 .  ..* %.', *" ,., ha ,- ti Ji!-kgia;ee -2 .- f i l e  f a s t e r  t h a n  
2 aassek--t  Cr l p  

1.. * A ." , 
&! Pjeither .- c2sset.t-96 alor d i s k e t f - e s  pii . ' , j  st-.;>:;e 

;s~:ograarrs !.. 
Q, ; <)rice a f i . j e  ic. arr-ric-ep.4 P.Y; e i : c , 5 , ~ ~  ti..?: c a s s e t t e  o r  - b ., .-. 4 L 6-L ,& - Lt L. 

if j, ettc:, i.t .is actcn:a. t  j.e.:sl..l.;j? erased  ., 



- 1 2 )  Which o f  t h e  f o l l o w i n g  f u n c t i o n s  does  NOT have a  s t r i n g  
a s  i ts argument? 

a )  LEFTS c )  RIGHT$ e) STR$ 
b )  LEN d )  MID$ 

- 1 3 )  Which o f  t h e  f o l l o w i n g  b y t e s  r e p r e s e n t s  t h e  dec imal  
number 451 

- 14)  Which o f  t h e  f o l l o w i n g  is a  l e g a l  o p e r a t i o n  on t h e  
computer? 

- 1 5 )  To c o n v e r t  an a n g l e  from d e g r e e s  t o  r a d i a n s  

a )  M u l t i p l y  by 180 t h e n  d i v i d e  by P I  
b )  M u l t i p l y  by t h e n  p r o d u c t  o f  180 and P I  
c )  D i v i d e  by t h e  p r o d u c t  of  180 and P I  
d )  M u l t i p l y  by PI  t h e n  d i v i d e  by 180 
e) M u l t i p l y  by P I  t h e n  d i v i d e  by 360 



P a r t  I1 E x a c t  o u t p u t  

Determine t h e  o u t p u t  o f  eac:h o f  t h e  f o l l o w i n g  p r o g r a m s :  

DEF FN T(X)  = X * 2 + 5 
Y = SGN(8/4-4) 
X := A s s ( - 2 7 3 )  
Z := FN T ( X )  - FN T ( Y )  
PR.INT Y:PRINT X:PRINT Z 

A$ = "MISSISSIPPIn  
L := LEN(A$) 
FOR I = 1 TO L - 1. 

I F  M I D $ ( A $ , I , l )  = M I D $ ( A $ , I + l , l )  THEN 
PRINT M I D $ ( A $ , I , ~ )  

NEXT I 

3 )  1 0  REMNOTETHATASC("An) = 6 5  
20  PRINT ASC("BU) 
30 F O R I = l T O 6  
40 READ X 
50  PRINT CHR$ ( X )  ; 
6 0  NEXT I 
70 DATA 8 3 , 8 5 , 7 7 , 7 7 , 6 9 , 8 2  



P a r t  I11 L o c a t e  t h e  e r r o r s  

C i r c l e  t h e  programming e r r o r ( s )  w i t h i n  e a c h  program g i v e n .  
E x p l a i n  what m u s t  b e  d o n e  t o  c o r r e c t  t h e  e r r o r .  I f  no e r r o r  
e x i s t s ,  s t a t e  s o .  

REM PRINT TEN WORDS BACKWARDS 
FOR Y = 1 TO 1 0  

INPUT W$ 
FOR X = LEN$ (W$) TO 1 

PRINT M I D  (W$, 1 , X )  , 
NEXT Y 

NEXT X 
EM, 

2 )  1 0  OPEN 0,8,3,"COLORS,S,Wn 
20 INPUTCl , "WHAT COLORw ; C$ 
30 PRINT#O,C$ 
40 INPUT "ANOTHER Y/N";N$ 
50 I F  N$ = Y THEN 20 
60 CLOSE 3 
70 EM, 



P a r t  I V  Programs 

W r i t e  each  o f  t h e  f o l l o w i n g  programs a s  c o n c i s e l y  a s  
p o s s i b l e .  Good programming s t y l e  is  important:. 

1) A company has  twen ty - f ive  employees w i t h  employee 
numbers ranging from 11 t o  25 .  W r i t e  a p1:ogram which 
w i l l  c r e a t e  a random a c c e s s  f i l e  named EMPLOYEE and 
a l l o w  t h e  u s e r  t o  e n t e r  t h e  l i s t  o f  employees. F i l e  
r ecord  numbers w i l l  co r respond  t o  employee numbers. A 
schemat ic  fo l lows :  

NAME $ 

BLECKMAN 
SANDERSORT 
B L I T H E N S P U T H  

The N column c o r r e s p o n d s  t o  "CREDIT POINTSn g i v e n  by t h e  
b o s s .  When t h e  f i l e  i s  c r e a t e d ,  t h i s  col.umn c o n t a i n s  
z e r o e s .  The employee w i t h  t h e  l o n g e s t  name is 
" B l i t h e n s p u t h " .  Note t h a t  no one  has  e v e r  g o t t e n  more 
t h a n  t h r e e  o r  f o u r  c r e d i t  p o i n t s  ( i . e . ,  s i n g l e  d i g i t s ) .  

2 )  W r i t e  a program t h a t  w i l l  a c c e s s  t h e  f i l e  EMPLOYEE 
c r e a t e d  i n  problem 1 and a l l o w  t h e  b o s s  t:o p i c k  one  o f  
t h e  f o l l o w i n g  t h r e e  o p t i o n s :  

a )  S t o r e  t h e  name of  a new employee i n  t h e  f i l e  and 
se t  N t o  0. 

b )  I n p u t  t h e  name o f  an  employee who has  done an 
e s p e c i a l l y  good job and add one  p o i n t  t o  h i s  o r  h e r  
c r e d i t ,  N. 

c) L i s t  a l l  employees w i t h  c r e d i t  equal. t o  o r  above a 
number e n t e r e d  by t h e  b o s s .  

Each of  t h e  t h r e e  o p t i o n s  shou ld  b e  programmed i n  i t s  
own s e p a r a t e  s u b r o u t i n e s .  Programming s t :y le  is 
i m p o r t a n t .  



Final Exa.mination~o!utions 
The c r e d i t  f o r  e a c h  p rob lem is g i v e n  i n  b r a c k e t s  [ 1 .  

P a r t  1 [ 2@ = 30 I 

P a r t  11 [ 5 @  = 1 5  1 

1) -1 2 )  SS 3 )  6 6  
8 SS SUMMER 
1 8  PP 

P a r t  I11 [ 5@ = 1 5  ] 

1) - L i n e  40 s h o u l d  b e  FOR X = LEN(W$) TO 1 STEP -1 
- L i n e  50 s h o u l d  b e  PRINT MID$(W$,X, 1) 
- L i n e  60 s h o u l d  b e  NFXT X 
- L i n e  70 s h o u l d  b e  NFXT Y 

2)  - L i n e  1 0  s h o u l d  b e  OPEN 2,8,3,"COLORS,S,Wn 
- L i n e  20 s h o u l d  b e  INPUT "WHAT COLORn;C$ 
- L i n e  30 s h o u l d  b e  PRINT#2C$ 
- L i n e  50 s h o u l d  b e  I F  X$ = 'Y" THEN 20 
- L i n e  60 s h o u l d  b e  CLOSE 2 



Part IV 

1) 10 OPEN 2,8,2,"EMPLOYEE,S,Wn 
20 N=O 
30 INPUT "ENTER EMPLOYEE NIIM,NAMEn ; E,N$ 
40 PRINT#~,E;",";N$;",";N 
50 INPUT "ANOTHER Y/N";x$ 
60 IF X$="Yn THEN 40 
70 CLOSE2 
80 END 

2) 10 PRINT "[l] NEWEMPLOYEE" 
20 PRINT "[2] ADD CREDITn 
30 PRINT " [ 3 ]  LIST OUT" 
40 INPUT X 
50 ON X GOSUB 1000,2000,3000 
60 END 
1000 REM * ADD NEW EMPLOYEE * 
1010 OPEN 2,8,2,"EMPLOYEE,S,An 
1020 INPUT "ENTER EMPLOYEE NUM,NAMEn;E,N$ 
1030 PRINT#.2,E;"I";N$;",";0 
1040 CLOSE 2 
1050 RETURN 
2000 REM * ADD CREDIT * 
2010 OPEN 2,8,2,"EMPLOYEE,S,Rn:OPEN 3,8,3,"TEM.P,S,Wn 
2020 INPUT "ENTER NAMEn; T$ 
2030 INPUT#2,E,N$,N 
2040 IF T$=N$ THEN N=N+l 
2050 PRINT#3,E;",";N$;",";N 
2060 N=O 
2070 CLOSE 2: CLOSE 3 
2080 OPEN 15,8,15 
2090 PRINT#15,"S:EMPLOYEEn 
2100 PRINT815," R: EMPLOYEE=TEMPn 
2110 CLOSE 15: RETURN 
3000 REM * LIST OUT * 
3010 OPEN 2,8,2,"EMPLOYEE,S,Rn 
3020 INPUT "ENTER # OF POINTSn;P 
3030 INPUT#2,E,N$,N 
3040 IF (STATUS AND 64) = 64 THEN CLOSE 2: RETURN 
3050 IF N<P THEN 330 
3060 PRINT E,N$,N 
3070 GOT0 3030 






