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/XN

Architecture

Figure 1.3:
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Figure 1.4:



6 CHAPTER 1. COMPUTER SCIENCE AND PROGRAMMING

Rational Integer Real Complex
3/4*8/9 1,285 * 57 3.14 * 6.023 (3+5i)*(2-7i)
2/3 73,245 18.91222 41 - 11i

Figure 1.5:
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Figure 1.9:
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CHAPTER 2. C++ PROGRAMS: FORM AND FUNCTION

®

#include statement(s)

#i ncl ude <i ostreane

usi ng namespace std;
<return type>

function name (parameter list)

/1l traditional first program

/1 author: Owen . 02 {

. C++ statement 0;
void Hello() C++ statement 1;
{

C++ statement (n-1) ;
cout << "Hello Wrld" << endl; }
}
int main()

int main() {

C++ statement 0;
C++ statement 1;

Hel l o();

return O;
} @ C++ statement (n-1);
}

Figure 2.1:




void Sing(string person)

{

"G ace" - - - - RN
cout << "Happy birthday to you" << endl; /’
cout << "Happy birthday to you" << endl;// -
cout << "Happy birthday dear << person << endl;
cout << "Happy birthday to you" << endl;

cout

<<

endl ;

Si ng(" Grace");
Sing("Al an");

Figure 2.2:
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voi d HadA(string animal)

C Lew - ey

cout << "and on his farmhe had a " << animal << "

B EOQ);

S 777 Y B

cout << "Wth a " << noise << " " << noise << " here" << endl;

void WthA(string noise) _ -

voi d Pig()

{
Refrain();
HadA("pi g") ;
Wt hA(" oi nk");
Refrain();

}

Figure 2.3:



voi d /_\

Verse(string animal, string noise)

( | "pig"” | “oi nk”
Refrain()
Had(ani mal ) ;
W t hA(noi se);

Refrain();
}
int main()
{
Verse("pig", "oink");
}

Figure 2.4:
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int main() int main()

string ani mal ; m @ string animal; ::\\
string noise; string noise; \\\\
\

cout << "Enter the nane of an animal ";
. . \ VA
cin >> aninal; \\ \
1
‘ I

cin >> aninal;

\
cout << "Enter noise that a "<< aninmal <<"

makes ";

cout << "Enter noise that a "<< animl <<"

. . . . | !
cin >> noi se; cin >> noi se; | K\ S
| =71
! /
cout << endl; cout << endl; / /
/
Verse (ani mal, noi se); Verse (ani mal, noi se); J/ /
A / 4
return 0; return 0; S~ Se__7 e
~ 7
-_ -

Figure 3.1:

nakes
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Value of variable (type string)

Memory
. cow
location = Name of
—— . .
ani ma memory location/variable

Figure 3.2:
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Figure 3.3:
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void SlicePrice(int radius,

{ |

doubl e price)

8 | [12.95 |
S~

N

~
N o N

\* ~ \\ \\
cout << "$" < 3.14159*radi us*radi us/ price

}

int main()
{
int radius;

doubl e price;

| 11. 95

SlicePrice(radius,price);

Figure 3.5:
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Balloon Diplay Il
40 at(0,0) #10 at (200, 103)

J

i Balloon Display P il [
# 0 at (200, D)

J

Figure 3.6:
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/ Header file

gbal | oon. h

Bal | oon @

e

Class name

Member functions

Get Locati on

Figure 3.7:
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_ gfly.cop
#i ncl ude "gbal | oon. h"
i{nt mai n() gfly.o
. 01010100111010101011
Bal I oon b; 01010110101. . .
b. Ascend( 30);
) return 0; object code gfly
client program COM PI LE
LI N K executable program
gballoon.cpp
#incl ude "gbal | oon. h" gballoon.o
voi d Bal | oon:: Ascend(int height) %%8%(1)%%(1)8(1)8%010101011

{

COUt ss egg!kic* ('_b h
cout << " ight ="; i
cout << nyAltitude << ")"; object code

class implementation

Figure 3.8:
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Balloon Display I
# 0 at (100, 53) # 10 at (200, 23)
# 1 at (160, 104) # 1 at (260, 20)
# 2 at (220, 155) 42 at (320, 22)

'
'
' XX,

Figure 3.9:
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int anount; int anount;

anpunt = anpunt - quarters*25;
. \/87 - 325
Before execution After execution

int quarters;

Figure 4.1:
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Calling function sqrt(115.0)
doubl e val ue; 115. 0

cin >> val ue; doubl e
cout << ... << sqgrt(value) << endl; sqrt (doubl e x) 115.0

doubl e root;
/1 code to give root a val ue
return root;

cin >> val ue;
cout << ... << 10.7238 << endl;

Returning 10.7238 from sqrt(115.0)

Figure 4.2:
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if (test) while (test)
statenment |ist; statenent |ist;
next statement; next statement;

<
@ true
1
fal se [statement |ist;| falsel lstaterre’nt list;
[next_stat enent; [next statenent;|

Figure 5.1:
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Figure 5.3:
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int limt = sqgrt(n) + 1;
int divisor = 3;

k = low 4——\
while (k <= high) Initialization

{

while (divisor <= limt)

) ) {
if (1sPrime(k)) Test if (n %divisor == 0)
{
_ {
cout << k << endl; Body return fal se;
nunPrines += 1; }
} Update divisor += 2;

k += 1;

Figure 5.4:
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Figure 5.5:
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Public

Private

CHAPTER 6. CLASSES, ITERATORS, AND PATTERNS

Dice (int sides)

int Roll()

int NunSides () const
int NunRolls () const

nmyRol | Count

[ o |
[ & |

ny Si des

cube, after Dice cube(6);

Behavior

State

Public

Private

Dice (int sides)

int Roll()

int NunSides () const
int NunmRolls () const

nmyRol | Count III
nySi des

dodeca, after Dice dodeca (12);

Figure 6.1:

Behavior

State



int correctCount,total; string student;
Function call, arguments

G veQui z(student, correct Count, total);
[ owen | | 6 | | 10 |

Owen

void G veQuiz(string name, int & correct, int & total)

Function prototype/header, formal parameters

Figure 6.2:
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" one i 3 | rape i 3] | rane sl |

0:00:22 D:00:18 0:00:09

Figure 6.3:
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41



42CHAPTER 7. CLASS INTERFACES, DESIGN, AND IMPLEMENTATION

Figure 7.1:



cos(a) = X/step size
sin(a) = Y/step size

Figure 7.2:
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Brownian motion: 1,024 steps of unit length

Figure 7.3:
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Brownian motion: 1,024 steps of unit length

Figure 7.4
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01

L0

Figure 7.5:
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distance = 3d

(1

Figure 7.6:
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Chapter 8

Arrays, Data, and Random
Access
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~hello world

a -

(@)

——

Track 3

114

Figure 8.1:



Numbers

Figure 8.2:
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tvector<int> diceStats(2*Dl CE_SI DES+1) ;

\

Type of variable Variable identifier Argument passed to constructor
Di ce d(6);

Figure 8.3:



switch (sum{
case 2:
twos += 1;
br eak;
case 3:
threes += 1;
br eak;
case 4:

di ceSt at s[ sunj ++;

fours += 1,
br eak;

case 5:
fives += 1,
br eak;

case 6:
si xes += 1;
br eak;

case 7:
sevens += 1;
br eak;

case 8:
ei ghts += 1;
br eak;

Figure 8.4:
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Orriginal list
loc=8

loc=6

loc=4

loc=2

CHAPTER 8. ARRAYS, DATA, AND RANDOM ACCESS

1 2 3 4 5 7 _8_ _____

C F/MQ' s V |
a0

1 2 3 4 5 T8

clrlm|lols T V] |
ot

1 2 3 4 5 7 _§_____

c Fim[olols|T|V
yount T

1 2 3 4 5 T8

clFlFlmMols|T|V
ot T

Add D to vector maintained in sorted order

Figure 8.5:



Sequential search

|  oneguess

| two guesses

| four guesses

| five guesses

| six guesses

Figure 8.6:

| three guesses |
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Binary search

(low, high, high, low)
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314|5 |6 |7 |8 |9|10|11|12|13|14|15|16|17 |18

4156 |7 |8|9]|1011|12|13|14|15|16| 17| 18
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Figure 8.7:
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isspace(ch) | wordCount++ |

N

~_

inWord l'inWord
! isspace(ch)

Figure 9.1:



ch!="/"

Echo( ch)

ch =="/"

ch!=""

FIRST_SLASH

[Echo(" /1) Echo(ch) | ch

="'/

ch 1= "1n COMMENT

Figure 9.2:
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Figure 9.3:
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From main()

CHAPTER 10. RECURSION, LISTS, AND MATRICES

Print(1478)

nunber nunber 147

Print (147) _
PrintDigit(8);

Print (14)
PrintDigit(7);

nunber nunber

Print (1)
PrintDigit(4); PrintDigit(1);

Figure 10.1:




int result = Power(2,35);
A base = 2, expo 35

\

find 2717
return 2*result* result

find 28
return 2*result* result

find 274
return result*result

base = 2, expo 17 base = 2, expo 8

base = 2, expo = 4
Return 34359738368

— _Return ;3_1(17_2 Return 256

A
1 Return 16

fmd 272
return result*result

find 271

find 270
return result*result

return 2*result* result

base = 2, expo 2

____ _Rgtgr_n_A ______ R _Et_U[n_Z_ Return 1

base = expo =

base = 2 expo 0

Figure 10.2:
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code ‘\

r2  prompth r4 chapter3d dice.h

hello.cpp pts.cpp bday.cpp isleap.cpp fly.cpp fahr.cpp gfly.cpp pizza.cpp

Figure 10.3:
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tapestry

book tex

chapterl tex f|nalb|gp|ceps cha\pethex oldmac eps

chapter3.tex diceh dicecpp prompth

hello cpp bday.cpp oldmac cpp ofly.cpp pizza.cpp macinput.cpp

Figure 10.4:
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ProcessDir("tapestry", 0);

t abCount I:l
e

ProcessDir("tapestry\chap2", 1)

\

path | “tapestryl chap2”

path | t apest ry\ chap2\ progs"”

G
o

ProcessDir ("tapestry\chap2\ progs", 2)

path| "tapestryl|chapl”

ProcessDir("tapestry\chapl",

ProcessDir("tapestry\chap3", 1) (t abCount

ProcessDir ("t apestry\chap3\progs", 2)

ProcessDir("tapestry\library",

path |"tapestry\library"
tabcount
o O

Figure 10.5:
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RecFactori al (5)

I
\

RecFactori al (4) RecFactori al (3)
Return5*__=120 ,,,,,,,,,,,,,,,,,,,,,,,,,, - —
T~ Return 4 * = Return 3 * = T~
RecFactri al (0) RecFactori al (1) Return 2 *
,,,,,,,,,,,, . —— ~—_ .
Return 1 ~ Return 1 * =1 RecFactorial (2)

Figure 10.6:



68 CHAPTER 10. RECURSION, LISTS, AND MATRICES

ﬁ RecFi b( 6)

s
s) o ©
DO D (D (DD
O (OO (D) (D (D) (0
(D

Figure 10.7:



mai n

int first,second;

whil e
int second;

if
int first;

Figure 10.8:

69



70 CHAPTER 10. RECURSION, LISTS, AND MATRICES

sl s2 s3 )/5_4\ s5

20 R A TN

enpty
4 \ \
’ "t omat 0" ‘ ’ "carrot" ‘ ’ "cel ery" ‘ ’ " peapod”
Y\ Tail()

/ Head()

Figure 10.9:
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Figure 10.10:
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{
|
7

Figure 10.11:
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Figure 10.12:
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Figure 10.13:



Figure 10.14:
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23] 18]42] 7 |57]38]  Minindex =3 Swap(a[0],a[3]);
012 3 45

[7][18]42]23]57]38]  Minindex =1 Swap(a[ 1], a[1]);
012345

[7][z8] 42| 23]57]38]  Minindex =3 Swap(a[ 2], a[3]);
012 345

[7][18][23]42]57]38]  Minindex =5 Swap(a[ 3], a[5]);

012 3 45

‘HlBH[ZBH‘ 57‘ 42‘ Minindex = 5 Swap(a[4],a[5]);
012 3 45

57

012 3 45

Figure 11.1:



|23|18|42|7|57|38|
0 1 2 3 4 5

ale] =]

o 1 2 3 4 5

sl 1 a2 ] 757 ]3s]

o 1 2 3 4 5

L] lasl]l ] 7 [ 57 ]38
0o 1 2

3 4 5

[l ls]][ez] 57 | 38 |

o 1 2 3 4 5

[ 3 o

o 1 2 3 4 5

[z llse [2all [ [[els7]
o 1 2 3 4 5

Original vector

loc=0 hol d

loc=1 hol d
loc =2 hol d
loc=0 hol d
loc =4 hol d
loc =3 hol d

Figure 11.2:
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16 T T T

"Insertion” -
"Selection" e
—

14 L Bubble
12 +

10 |

Time (seconds)
[e]
T

O " 1 1 1 1 1 1 1
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Number of elements

Figure 11.3:
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Desired properties of vector, partitioned around pivot

el enents <= X X el enents >= X

First Pivot Last

After several iterations, partially re-arranged, more elements to process

X <= X > X 277

First * A Last
p k

All elements processed

X <= X > X
First A Last

p
Final configuration after swapping first element into pivot location
<= X X > X

First Pivot Last

Figure 11.5:

if (a[k] <= piv)
{

p++;
Swap(a[ k], a[ p])

Swap(a[p],a[first]);

return p;



nonzer os

exam ned

? ?

nonZer ol ndex k

Figure 11.6:
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