Introduction to Computers and Programming Using C++
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A?+ Bx+C = 0
, B C
A(;.{: —I——ur—l——) = 0 NB. A#0
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o4 — = YT NB. B2_4AC >0
sy 52 =
. _ B yBF-1AC
T Toa oA
B+ VB2 14C
T = , A#£0,B*—4AC >0
94
P tls el Ol s (AF0 B2 4AC>0) Ly s ls B 55 L el
_-B+VB-@mAC . -B- /B —IAC
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START A,B,C are inputs, known to be real, fixedconstan ts and x is the output,

to be real but unknown at the start

IF (B2 — 4AC < 0)

PRINT (No solution because B2 - 4AC < 0)
STOP

ELSE (i.e. B2 - 4AC 2 0)

IF (A _= 0)
IF (B2 - 4AC = 0)

x = —-B/(2A4)
PRINT (One solution: x, because B2 - 4AC = 0)
STOP

ELSE (i.e. B2 — 4AC > 0)
x1 = (-B + VB2 - 4AC) /(24)
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x2 = (-B - \B2 - 4AC) /(23)
PRINT (Two solutions are: x1 and x2)

STOP
ELSE (i.e. A = 0)
IF (B _= 0)
x = -C/B
PRINT (Only one solution x, because A = 0)
STOP

ELSE (i.e. B = 0)
PRINT (No solution because A = 0 and B
STOP

0)

END OF ALGORITHM
LiagasS azy
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A,B,C ARE FIXED
X 1S UNKNOWN

NO — _K\
SOLUTION *QTDE/'

NO \
SoLUTION ™1 STUE/

X=-B/(28) PRINT X

I

= [ *
=.B+ » B*4AC
. \ZA RINT X ( >

PRINT (X, X, )
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N 1,2,3"'NC~§:¢:|,\:—\&M6¢,~\;¢:M

&S, S
START N is an integer (fixed) and S is an integer (unknown)
S=1
S=S+2
S=S+3

S = S + i (for the i'th statement)

S=S+N
PRINT(S)
END OF ALGORITHM
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START

n

N FIXED NUMBER
S 1S UNKNOWN

§=8+2

B

$=S5+i

4

PRINT S
Csror)

L;.)J..C—ASJ)}«#)JAS‘C)J\.’;N..ﬁ}im_’;&bu\.;ﬁd4\3.\5C)\)}Zm.))“b‘.hﬂ?Mrﬁéw\&.‘)éwéb).)

(352 o b sl aalp pl 2,80 a2l Sy
ZJ?-GJ.J’”J&
S salinad  aile K5 il

START U is an integer (fixed), S 1s an integer that will contain the sum . At the start, S is
initialized to 1, that is, its starting value will be 1. Another integer, 1, is employed to
contain the value that 1s to be added to 3. It 1s initialized to 1.

Start of counting loop:

e 1

e 3

i + 1 (get the new value for 1)

S+ 1(addit to 5)
e IF i = N jump to End of counting loop:

e Jump to the first statement in this loop

End of counting loop:

PRINT(S)
END OF ALGORITHM




lo 15 awd g b 0y jg5) : pogun < Lucd

108 A4S ax g JS WS L ekl s

DSy s i J> sl s S olls
.N;;\j;f)}.j;uadb\@.,\sﬂw" .
sz 03 5 )\ 5 5 5 Al o e b il @

Sl 5o 1) f:?.J};]‘ b Ol e ™

9

N FIXED NUMBER
i=1,8=1

\

i=i+t1
' §S=8+i

ND

YES
PRINT &

STOP

Gall

(e ool S
ol s S Sl s Sae) 2l K sl a5 ] g oS ol s ) o sl o oy SOl )

N(N +1)
2

S =

S = [1,2,3,...(N—2),(N—1),N]
1,2,3, ... (N/2)] + [(N/2+ 1), (N/2+2), (N/2+2), ..., N]

= [1,2,3,..,(N/2)] + [N,(N —1),(N =2),...,(N/2+1)]
[(N+1),(N+1),(N+1),....,(N+1)] (N/2 terms)
- Y+

19 Karl Friedrich Gauss (1777-1855 AD)
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P=k" ¢ el al
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START Fk is an integer or a real (fixed), N is an integer (fixed) and P is an integer or a real
number (unknown)

P=k

P=P x k

P=P xk

g -
]

P x k (for the i'th statement)

P = P x k (for the N'th statement)
PRINT(P)
END OF ALGORITHM
o ol ol Sl o ol
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Csmnr )
N FIXED NUMBER

k FIXED NUMBER
P IS UNKNOWN

SIS 3550 5 ol S e )l N

;e e o), K L

START F is an integer or a real {fixed), N is an integer (fixed), P = 1 is a number that
will contain the produect (initialized to 1) and 7 is an integer (initialized to 0) used as
an “index” or “counter” to indicate how many times we have passed through the loop.

Start of loop:

e i=1+ 1 (“merement” the counter)
e P =P x k (“accumulate” the sum)
e IF i = N jump to End of loop:

e jump to Start of loop:

End of loop:
PRINT(P)

END OF ALGORITHM

N PCP PO N e
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Gome>

N FIXED NUMBER
k FIXED NUMBER
i=0;P=1

PRINT P
Cror>

el sa eslan) LS f.,g_,,i)l o 5 5l 6 eSS Oaan slaws 5l ds e S shiles
S e s s o, K U

S gmas Apdanr cpdl le @

(OleSear W)t e 55 Bse 5 (o)1) plals js e ®

solasl S ass cne  ®

sl 5508 BT st 6 Al

Sl 5 slasl g, @

Gl e 55 ey aalS sy ®

)\M\Jﬁﬂﬁb&w)tﬁ




lo 15 awd g b 0y jg5) : pogun < Lucd

START £k 15 an integer or a real (fixed), N i1s an integer (fixed), P = 1 1s a mumber that
will contain the product (initialized to 1)

Start of loop:

IF (N is even)

W=1nu/2
E=k =« k
ELSE (i.e. N is odd)
N=N-1
P=P xk

IF (N < 1) jump to End of loop:
ELSE (i.e. N = 1} jump to Start of loop:

End of loop:
PRINT(F)

END OF ALGORITHM
:5&\5‘” ﬁ.)}g‘ ool s o~ ol

STARH'I'\‘
o

N FIXED
k FIXED
P =1 (PRODUCT)
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§ MEMORY ;
00000000000000000000000000000000
‘ s:/00000000000010010000100000100000
ADDER 00000000000000000000000000000000
] 00000000000000000000000000000000
C:00000000000000000000000000000001
[ CPU | 00000000000000000000000000000000
R1RZR3R4 00000000000000000000000000000000
! A
20 Memory
21 Bit
22 Variable

23 Constant
> Central Processing Unit
25 .
Register
*® adder
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R PE TIPS LN PRC N PEVR PEY

START
OUTPUT “Enter a positive integer”
INPUT N
i=1
WHILE (i x i < N)
i=1+1
END WHILE
IF (i x i = N)
OUTPUT “YES”
ELSE
OUTPUT *NO”
END IF
STOP
$3 gu0 g\:- "YES" TN Sl g = oojse b o) r\ﬁé\j\ e
YA (a)
36 (b)
54 (c)
m(d)

casl a8 e il e Sl
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* * * * *
* ok * ok * ok * ok * ok
3 ¥ ok ok * ok ok * kK * ko
* Kk kK * ok k ok * ok k%
10 x ok ok ok X * ok K kX
15 * ok ok ok sk x
21

START
OUTPUT “Enter a positive integer”
INPUT N
1=1
S=10
WHILE (5 < N)
i=i+4+1
S=8+i
END WHILE
IF (S = N)
OUTPUT “Triangular”
ELSE
OUTPUT “Not triangular”
END IF
STOP
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by e ) N s g e sl a8 o sl W8 e 3L b el s

N(N +1)
2
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START
OUTPUT “Enter a positive integer”
INPUT N
i=1
WHILE [(i x (i +1))/2 < N]
i=i41
END WHILE
IF [(i x (i+1))/2 = N]
OUTPUT “Not triangular”
ELSE
OUTPUT “Triangular”
END IF
STOP
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//File: goBlue.cpp
#include <iostream>
using namespace std;

int main (void)

{
cout << "Go Blue!\n";
// Multiple line statement
cout <<
"\n\n\t\"Go\t\t\\\n\t\t\t\tBlue!\"\a\a\a\r";
return(0) ;

}

.,\S)bvsjs..:‘..a&‘\.buf}}c++6m\.}j & Aed S 0SS as g
;,\;,ﬁz@mbu:%ugﬁ*:ﬁ@.asmumlf
Jud\j‘>ﬁ§¢)\;w)&:—ywﬁw\5w, /* 9 */64.)»,~y -
/* This is a comment */
:Jtu‘5[ﬁfajﬁtuﬁjtﬁ ol 3w ol e &S/ Cade 6 A -
// This is a comment
e 5 a8 o S sls s g e aS a5, e LS 4 Sle Vsans o st ol
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fans oo Jo i b o ety L (g 4l bl
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S adlan ) et (g a0l el 35 S ST s S el STl il 53 a5 s il K il S
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#include S 0303 e s St sl Npd e g “B7 e bwyoniilh L Ol sty S e
3 6 dnmade BB e S ol a4 1, T ANST sylileal b b6 Jals b 05 aS ans o st hlalS 40 <iostream>
o lgloss & L asl e #include  olen 4 sdi3ls e Ol gies 31 S0s slaw Jols e (b6 cpl a8 ael b
583305 Dlosies Gl L Gt ol oo slabiad sla B gl ol s ol @ly o S o Glssl 3 15 b sl 4L
S o B

Bl wsle s aaalps Ll T b s 4 50 s aalsl s a8 0,8 e 15 ealinal 5550 BB Lon olsie a Liliie sl L6

ST A L VR TR | V5 5\ VWP g Cg\j: Sheslimal oLl #include <cmath> (g edijls ;i st b &S cmath

el LaT LT Lo T 5o a8 5 S 5" ol sl il 5 5,50l a3l iy g Ul

([ Sz S it 53 4dl) 30 S 25 o] st LaT b BBl b gl e 3
/usr/include/g++-3

: using namespace std
oo QT,;JSNA\J, s3liz) “namespace” s bl 3l oo g sl o LS w8 o LlelS 4 b ) ssm

fr s S

using namespace std;
3kl 6 GBS wls 5 b ol 51 sls aas o Sl ol (6 0aims ol ©ole ) 5 sslize] oS lp o S I s
Ul plielpe Ll a8 G a5 003 6l 1) s solibiad Las 53 a8 ol 05 oSGl ol nimmen oS 0ol C++
s iy _ai sla r\s\.g\iC++ 3kl 6 AlS sla bbb S e iy m a5 okl gla LU s g 6l et S s
byt Loz STLb . ols 1y slateal 6 6lolsS wls 5, 5 b g o555 el 5o Lo sl axalos Jalw s S b
namespace S s e S i m AulS 505 S8 6l a8 aslsn Wl s aelsl as a g0 4|y a4l 650,

DS el (s 5

int main(void) {}:

" Preprocessor directives

30 American National Standard Institute
" Header file

32 symbolic constants

33 macros
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ol e s “(0)7 cwdle x52 o oLl . MAIN WU ) el aslsl 5 Ol ges sl Gl L CH+ s asl a6l ] g3
NYEWRRITIAPHCRYCRCN PREEICARS 1 t:1 1. WCRCW RPN EEPRG

s S S a1, e sas g5l i Sl mb eal 45 das e oles b Pl Nt el

SETOT 5 b sz 5 a8 o plolia |2l g, s Al olsis 4 1 o] LlelS o el el 5) s MaIN S
Ct&dﬁ%gf)&d\’)‘)éwféw\@?u‘f))’u“("“\’gs“"r?@b&sk'b"b“{}”CJ""‘L.’L';"\"S@
R N B U S VoY Y R Wi I O SO U PP PP DS ER R AR
ol ol S, a5 031l 4 odi a5 5 Akols Sy aisl Klg e (slhe
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cout << "Go Blue!\n";

55 U515 O5be) b 4zt 51 ) a6 gama o ams o s pts Cobb s yllind (s 6l Slcout mlb lsal s L YL osle
A0 Shae spms 51 20 080 ot cpl 352 Jime e b ST 4 W 1S s 5 Ol (s> 3 (S o cdle
s OS850 (K e sl " M}.’.Jf sl Ji'\"‘; RS J-Q‘“' &l ol wle Oobe olgml 5o 5 S b 5o o o

s ol ) b aile (8 aslol S 5l eolinal s b i Ol | "l ol g SL ol g3 &S 5,

:wyaum\)ﬁﬁduﬂaﬂ}ﬂ}\wLA:;\.?;;.&\);

(next line) ga ow 4 L oS Jsl 5 aos hau gy, \n
(horizontal tab) tab &, s 3lul 4 . 8l =S ~ \t
(return) ¢ > be clusl 4 W oK gl 354 \r

(alert) Jlucs X \a

() alel S K ols \\

) oS s Sy

:M)GaoLsz\(L.Lgu;L;oJU\SA\S&\SJ\&&.

cout <<
"\n\n\t\"Go\t\t\\\n\t\t\t\t Blue!\"\a\a\a\r";

A8 oS e wtab Ko ol 4 e -
A&QL?GOA‘JAQAA u@;&bww& -

** Function

35 Integer

36 Function body
37 Idention

38 escape sequence
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"Go \
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cadle Sy O 55 55 oS e ol s 5L & (5 ) oS e oMo b ol 512 COUL L 45 ol 45 08 a5

A3 0ol e S s g e s s dim i Rl s e Bl ] s G 0L cdle l il s el ol

return (0) ;

2 (MAIN &6 bl 53) @l s> olsie 4 @i return Hses st o anlse 2l 5l s ol b LS o8 Sl
3y ei b e INTEGET g5 5l 4l ol 53 (2 > g esls p g &S el sl e obl 4 e sl b3 .
el 422l [ LalS g 51 a5l Al et sl b o asl g el ) i il 55 s lie

S OBl Wb 2y A ol 4 ke Gl 4 )V sae wdly e e et Olno gl b el
return (1) ;

canly canl g abl laie 4 0sx s Al ol pas ol TEHUINL s wily e05n s al, v s SaSan g
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g++ goBlue.cpp
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42 Preprocess

43 precompile

44 parsing stage

45 Syntax
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48 Dynamic Linking
49 Load Module

50 Load

51 Loader

52 Run

53 central processing unit
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//File: integerMath.cpp

#include <iostream>

using namespace std;

int main (void)

{
int il 5; // Define and initialize
int 12 2; // Define and initialize
int iResult; // Define only
iResult = il + i2; // sum
cout << "5 + = " << jResult << "\n";
iResult = il i2; // difference
cout << "5 - = " << iResult << "\n";
iResult = i1l i2; // product
cout << "5 * << iResult << "\n";
iResult = il i2; // division
cout << "5 / = " << iResult << "\n";
iResult = il i2; // remainder
cout << "5 mod 2 is " << iResult << "\n";
return (0) ;

NS NN
|

oe

Pl 2 5 4 5l A5 W)ls a5y s S35 iz ) o

11 gl sime 45 08 o 0l 5l Lol 11 e gl olpie Ko 1156 el o 27 e e« 1, iDL 1 = 55 sl
Gl ) 53 cmiman a2l o (el P s codle s sluel alas 55kt s 2 5 ey S g &) s s £33l ke K
L 5 slasl Ll Gy o ol s S8 51 ol as gamme « e 3l ol 0t pens (O e olan) adsl loie K i1 e
R I O S L K SV B L)V NV VR = Sy G RV G
A 3 el ANST s jlasland Gulad 5 ap8 ipatoae SO U S a e SKpbnps mpse - LCHH (o alals
(ANSI C 5,15kl 55 5 o0 422l ANST C bl L, ANST CH 551l ol lne ke o6 ol 4 SIS slass
08 5 45 8 by andl s g e 3 S o S s plland nl il &S ol LLaS (gl e 0U () sl SIS Y s
o Ao Sl Al 03 S et Connl b sl S sl gl 1y 6 S0 polie col (San s Gt il sl LS

5 Sona Gt L aS S an 5 0SS olinal 53 ke 6 s SN 51 Gt Bon blasl cgm 5o e o5
G e b Lt sl ol 8 Sl Wt 5 aaly an 1l i T1 LHT Jlin 6l s o cpat) Wi oy > S sS
Wl oo mimed L S 4 caalS b (oolaw g5 6 asl 5o s el 3V s e 3 S Gy 2l WS 1, 555
31 elizal Yao iz o % s b olasS b e sl 0 SULs | T s it iy (5 055 5o e sl
o) S S am g S 5 esly 5 Ul | ol Al e number_of students - « numberOfStudents
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54 declaration statement
55 Signed integer
56 Humpback notation
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int 12 = 2;

j\&\.:'-;j)a\)\’ )\@Wﬁﬁ.:\awdq\)i2 r\.sjﬁaﬁwyﬁ‘@z&a»&j}\b:\.&éb)\@.ﬁ_}ébﬂ;p
F.:.)/Saﬂ.)m\.kﬁ\.:-

int iResult;

\.a\.ﬁa\;c,.,“.s\)iResult r\.so;)\}‘;jp)bQ.a)\.:;c,za;g)h\la&«w\)\}é%\})‘\dﬁa4.3“}...‘5:;)\.,:—)3

RO PRSP FCERH ENE PYRPSNVApI

C++ 5 e sl Slawlow 1.¥

PSS ar g 5 ool 4
iResult = il + 1i2;

e ol 4 58 il i e sl aojlaie Shes o = Shee = 54 cud s sslinad Sase 55 &ole onl s
o S eitn 53 5 S gl ol G 3 2l Sl i b S 5wt ¢ a0 e cdle Mt 5K sl
o ol S Olie &S S el 52 90 LS s s oslsan 115 ‘pﬁ.)gg‘éﬂ.\iﬂ"“&. o= Shas ans ol 8

TS B IPTS FRNWAPT- 3k S RIS SR
S s e s LS el Al Shae g5 s 55 per Ses el 0 per Shae o+ e
1 ssms 5 Ses Kas s 45 i sl bl s
— i Slae -
Fio e Ras -
[ s Rhas -
% Moxlasly Sas -
ol o 5 w3l ] 51 IS sl sl s S am gl b Rl ol b alal, s

YO sy Ll 5/2 JJL:-J\iﬁd\j..\3\3;.)&:\_95}\.36:;‘06)‘.&;4aJ\M‘WQ&JQM)QMJ%

D dalea Sl a'/YJ.;L,.Cﬂ,jkg.xl.ajfjw@\)ﬁ_.:s:@\;\\,J.a\.a.&;a,uug\f)mx\,:@dmuguﬂ.c

Slas by s st Sadsl Ly /¥ Jla 6y aS az s T Shae oyl 4l o2 5US 55 Shae piz 3l ezl

Ko sl ol LSS gl b = st sl S cpiman 5 aties SLSG Cusl Gl 7 5/ gl Rae il — 5+ s
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1 +10*5 -9/ 3=1+50-3-=48

}J\jh.)\w\?uw)j\‘j).XSb)\M‘\.bJu\J)’j‘JJ\ykfa‘wé@‘uﬁwd\f\wj)Jéﬁ)&\ﬂ&f@\ﬁj;\
sl a5 s sl 5, L) S 0 g e s b Shes ol 51 s
Jle )
(L + (10 * 5) = (9 / 3)) =1+ 50 - 3 = 48
il Splize 5 Sl 6 o (5 03 Lol ol 03 S5 3l B Shae Cu sl s 6 mets s 55hL YU ol alons S lie
((1 +10) * (5 -09)) /3= (11 * (-4))/3 = -44/3 = -14

-MS@Q»L‘MAJ)) Jj.\::).) b\.m;,\la;wj,\dw%

Ol 5 s cwdle ool
PP SNP DU PO D X I PN b sl 0

R—L a3 - (b Shee 5l ac goma) )

L-R shledl ¢ e« 02 */ % Y

L-R GA « pax +- Y

f o oole o
cout << "5 4+ 2 = " << iResult << "\n";
.M@Jﬁudwkg\)uo&‘\nw.ﬁfﬁg%‘ iResultb\J@@|)“5+2=” S A g

e s << ;L;ij\)o;nﬁ)umj\j@ ..>J\.>Jf,@;}y)\.,\h&.%@6&@.\@&&&%.&@

cout << "5 + 2 =";
cout << iResult;
cout << "\n";
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//File: floatMath.cpp
#include <iostream>
using namespace std;
int main (void)
{
cout << "Input the 1lst floating point number: ";
float fl; // Declare the 1lst float
cin >> fl; //and read it in
cout << "Input the 2nd floating point number: ";
float £2;
cin >> f£2;
float fResult = f1 + f2; // sum

cout << fl << " + " <K< f2 << " = " << fResult << "\n";
fResult = f1 - £2; // difference

cout << fl << " - " K< f2 << " =" << fResult << "\n";
fResult = f1 * f2; // product

cout << fl << " * " << f2 << " =" << fResult << "\n";
if (0 == £2)

{ cout << "Division by zero not permitted!\n";
return (1) ;

}

else

{
fResult = f1 / £f2; // division
cout << fl << " / " << f2 << " = " << fResult << "\n";
return (0) ;

TP ARV IV 5 P S I N SR Tt
float f1;
'\"'Y’Y"OT‘\~ ).u\.dD)-wbk.\é)\.&&‘é)‘v\&aé)\.‘:-u.l‘).)w‘)\_)ﬁtﬂs).héuﬁwu ’fl rbb&bﬂ\.hﬁ\.‘»)\ r.a....d“ 5

335l oS o J5Ssm sl &y S gn o3 55 3 1y olie cal il AU AL (i Y b e 53 Y pane)

s gme il go 03 gae S e Slin Lo 4y ai gl 5l 218 » oS szs float , double e s 5o ss olas
55 ol 10 38,1008 -, double ¢ ssls g5 slrs 108 51078 o foat ¢ esls g5 &l edd i M\ix <
Slawlons 13l e 5l esls g5 el @Bls sl Sl e flOAL ; dOuble s ool £ 5 5 g 5Leel slasl | ala
2S5 wlys S ol 6oy by Y ol S ol bl 5oy, 0 oled 4 g
La,_é;l)ﬁ'w,\;.m@cg-ds‘uszu\sj;\hg)\,ﬂ.xﬁ@,ﬁ.\x\;@&\.@.ﬁ);uﬁc++ ol o SuSang
S iy S eoliiad dal s e oSl oles SIS

:.AJS‘_;ACJ\.U;g_;a}),)'\fljgud\j\)d)bb&)\.:&

cin >> f1;

59 Dynamic Rang
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if/else if/else L sl 5.¥

a6l ol e 5 obm 0 5 b 03 5o o, b sl oy 5 oge 5l S i else i felse b oo sl
S 5o 0,8 55 a1y 6,8 b JSs s e 5L dal e oSl S Sl Skl ) @l s ol s
UL SNV VRSP | A -) 1IN S NNV VR CEU PP L PVNICH WSS | N P VI - DV VPR EE WP <
<ol if /elseif /else | ,if /else o, 0

el 5 JS (b s IS S

if (logical expression 1 )

{ STATEMENT BODY 1
;lse if (logical expression 2 )
{ STATEMENT BODY 2
;lse if (logical expression 3 )

else if (logical expression N + 1 )

{
STATEMENT BODY N + 1
}
else
{
STATEMENT BODY N + 2
}

o1 sy (s skl sheslinad o) il gl ol ol

ol o \esl else if (logical expression) { STATEMENT BODY } cus 5l sslazul @

.ol olesl else { STATEMENT BODY } s 5l oslinud pimes @

sl s lawl 5o {} gl codle rali8 4 b sl iy S Jolo STATEMENT BODY cws S 5,50 50 @
g V{5 I 30 IV P P N JEROS O NG A O FR 5 VN ICH FYE I

1 0 e Ulaa 5o pliw 4 S S5 aSan g s oS oy sl als gy @

a2 wlsx | =l STATEMENT BODY 4 some & Slus if [ elseif /else [tall s SuSany @

525 |l Dl s 3 2l d 48 T iy a2 el (S 0 ol i L if/elsE i o0 4 b s il 31 e

Hpd oolizal g s 5 Ospo 4 aly e oo sl s e
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e ol |, if /elseif /else Lo sl 5o b,

1555&2&)5\_,3@6},%4%%&)\.,;&.

oo sl by ho e il bl g;".w).:U ..,\;S@&\.U')\\)&)bbh'w)aéw\dﬁék;eoj\.’;&.

e sl
if (1)
cout << "This would always print,\n";
else if (0)
cout << "whereas this would NEVER print\n";
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L—R ozl SasS  Ses | 5 >F <> v
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//File: quadratic.cpp

#include <iostream>
#include <cmath>

using namespace std;

int main (void)
{
float a,b,c; // Declare the constants...
cout << "\n"
"We will solve for x in Ax*x + B*x + C = 0\n"
" \nll
"\n";
cout << "Input A,B,C: ";
cin >> a >> b >> c¢; //...and read them in
cout << "Calculating roots (x) of the equation\n"
<< a << "Fx*x 4+ " <K<K b <K< "Fx 4+ " <K<K c << " =0...\n";
if (0 > b*b - 4*a*c) //b*b - 4*a*c is less than 0
{

cout << "No solution since b*b-4*a*c < 0\n";
return(0) ;
}
else // b*b - 4*a*c is >= 0
{
if (0 !'= a)
{
cout << "Sol’n 1 = " << (-b + sqgrt(b*b - 4*a*c))/(2*a) << ", "
"Sol'n 2 = " << (-b - sqgrt(b*b - 4*a*c))/(2*a) << "\n";
return (0) ;
}
else // b*b-4*a*c is >= 0 and a

{

0

if (0 !'= b) // b*b - 4*a*c is >= 0, a =0, b != 0
{

cout << "One sol’n since a = 0. Sol’n = " << -c¢/b << "\n";
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return(0) ;
}
else // b*b - 4*a*c is >= 0, a = 0, b =0
{
cout << "No sol’ns since a and b = 0.\n";
return (0) ;

alig s @2 55 Same J b Ulian s 54 ooy 2S4S 5 e Uy il e L else i 5 eslindl | a5 5
il cal (1T ole boa aSas alss else i cuis s)ls gl Lot wnals sl 4 b o)l 55as
AS 6oLy S asl g Slles QS/;L“ 4 nlg @else if 5 eslacl

//File: quadratic2.cpp

#include <iostream>
#include <cmath>

using namespace std;

int main (void)
{

float a,b,c; // Declare the constants...

cout << "\n"
"We will solve for x in Ax*x + B*x + C = 0\n"
n \nll
"\n";

cout << "Input A,B,C: ";

cin >> a > b >> ¢; //...and read them in

cout <<
"Calculating roots (x) of the equation\n"
<< a << "Fx*x + " << b << "Fx 4+ " << ¢ << " =0...\n";

if (0 > b*b - 4*a*c) //b*b - 4*a*c is less than 0
{
cout << "No solution since b*b-4*a*c < 0\n";
return (0) ;

}

else if (0 != a) // b*b - 4*a*c is >= 0, a !'= 0

{
cout <<
"Sol’'n 1 = " << (-b + sgrt(b*b - 4*a*c))/(2*%a) << ", "
"Sol’'n 2 = " << (-b - sqgrt(b*b - 4*a*c))/(2*a) << "\n";

return(0) ;

élse if (0 !'= b) // b*b - 4*a*c is >= 0, a =0, b !'=0

{ cout << "One sol’n since a = 0. Sol’n = " << -c/b << "\n";
return (0) ;

élse // b*b - 4*a*c is >= 0, a =0, b =0

{
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cout << "No sol’ns since a and b = 0.\n";
return (0) ;
}
}
OR ;AND U bt gl ole VYOS
O PR INSN | olan sl o i ol jan 4y bt L;\AJQ.«; 5l Ji{a $olaw Lyl s
Ol 5 A e sl
.JJ)\JLgM\_g‘wbuq‘,b\&bu);&u b ol ()
R—L w3 s See 5l ae same ) \
Aoz sl S8 S S
L—-R _ <= >= < > Y
6JL~=}5))
L—R b il | be =l == Y
L—-R && (k) AND ¥
L—-R I (ike ) OR (pais oA~

Sb g 5o il Olile 51 S a5 e s ) ke o OR , AND Lqui'\"‘; BIRE VI r\’.v" Sh

(T && T) == T
(T & F) == F
(F && T) == F
(F & F) == F
(T 11 T == T
(r 1 F) == T
(F || T) == T
(F |l F) == F

seusls [,...M? (R S 51, ke 5 s gous s ol wew

(1 & 1) == 1
(1 && 0] == 10
(0 k& 1) == 0
(0 &k 0] == 10
(r 11 == 1
(1 11 0 == 1
(01 1) == 1
(010 == 0
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int 1 = 5;

if (0 < i && 10 > 1)

cout << i << " is a positive, single digit integer\n";
if (0 > i || 10 <= 1)
cout << i << " is either negative, or has more than one digit\n";

Oole Kvss o0 oWl 50 sl e Oldes (N sane 5 S S 5 L oL, lls ik ohle oy

L ol oble 5 (bt oble 5l S5 ol o+ 1/ elseif [ else skl bos cuis 5o Sl ) el anals ik
Lt o @ gmma e Sobe Ko b Clidis 53 4S5, S 4

wlp> 5 O)e0 4 T cu sl 5,51 s a gl oole seas S5 e b ol ikt s S &8 b

- P Z . . . . . o
Caelg s 5 Kse <° cﬁb u'é;‘bz. S90 @\w’ «5L°J§~L°-‘ e el P‘j, RS 900 Slgime 3590 53 gl QU‘YL Xy

°3)3T &Lw 5 el b Oole b co sl C ) Jade s 05 o r\-?'-"‘ Jes LeiT S &S A gﬂlﬂw b o)le

Gl 02
Sl Sas e o sl
LR 5l s mt o) amlons el sl b 510 b sl 0
R—L A B - (b s 5l acsemma ) \
L-R kel ot (2 % I * A
L-R Cre o -+ Y
CBon sl S S Sa S

L—-R L Jg)} <= >= < > f
L—R b b b sl =l == ¥
L—-R && (ikw) AND )
L—R I (i) OR 5
R—-L EYPIRA = (a5 o~V
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if (i%j == i%i 4 3% || i - § <= i%i - §*J && i + J <= i*i + j*j)

YL Gl b o5l Sae YU gla ool o5 5l el b Jle ol sie 4, RO POV | s && s 5
%Jf"‘)H LS Olas |, && sl Jsl a8 sl asly b e &y 52) 50 11 && 0 gl 4o 5 O
a5 358 o Ol && an) & )50 3 0y aalys False YL o le o ams oS Ola Ll 1 || Jools olasl ,5b

ol True i
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b s ALY

{5 5malS oIS 50 § s dlie Jl3m K00
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w156 Gl s Sl p a0 4S e U, Sl an StOp s start b ssly 52 4 (b
sl Jle S S aw ) 51 K s sl (e
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1 + 2*%3/445;

1.0 + 2.0 + 3.0/4.0 + 5.0;

(1 + 2)*3/4 + 5;

(1.0 + 2.0)*3.0/4.0 + 5;

1+2+ 3/4+5;

1 - (static_cast<int>(6*5/4.0%3))/2;

XK LN
owononon

ikt gl Sas ulul Y
§ asly . false | s true ol 51 Salas Gl 51 alu8 o Jols o8 aiS aalone 5 S s s e ols

.cﬁw\cgaha‘5>a;i4§J*$b aals ol 4

(L 1] 18 0 || O)
(0 >4i && 10 < i)
(0 >4i || -10 < i)

it 5 ol o Jﬂ«f— oS5 ¥
asl o false | s true Gl 51 ol o Jols o8 0 sl 5 008 s ) 5 oles— ilate ©)le
5 Ed ol 271 a5 ol pl o a2l 4zl ()loie an 188 e e plaal) Lo o oael &S aal azzls 5L &
(cowl 53 gone 2%i4+1
(2*%i + 1)

(4*i%2 && 1)
(2*i + 1 || i/2)
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Oy grwd 5l eolazal S le 0

St o 5 Ol 51 S plS

int i, j, k = 0;

int i, double j;

int i0 = 4, £ = -1, k=0;

int i; float _03j;

int i jk1m;

int The, Wolverines, Are, Rated, Number, 3;
float £, F, _000000, Wolverine;

int i, ; i ==1 && j || 3%2;

int static_cast<float>(N) ;

i -i+ -3

j=f
x*x +
= x*"2 +
a x + b;

= x + yl23;

= x + 123y;

for(i = 0,1 <= 10,i = i + 1) cout << "OK?\n";

while (thisIsTrue) cout << "OK?\n";

if (((x < 0) && (y > 3) || (z == 2)) cout << "OK?\n";

if (a '= b && c > d && e < £ && g == h) cout << "OK?\n";

n+

N NNKK X HPH
|

S S e )y e F
ol s o5t Lol aal ) 8148 S iy Lol 00 g e ys 4 4S el 0 03550 4y Gl lakis L] s

g dnlgs as

. int N = 0;

if (N = 0)
{
cout << "The conditional expression was TRUE\n";
}
else
{
cout << "The conditional expression was FALSE\n";
}
° int i = 0;
if (0 '= i)

cout << "Statement 1\n";
cout << "Statement 2\n";
cout << "Statement 3\n";

e int j = 0;

if (0 < j);
{
=3+ 1;
}
cout << "j = " << j << \n";
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if (i < N) £ = £*I;
Lt ol oobe 53 sy sl TRUE Los 3101 5l eolinad 51 Je &V
(sl Can s else if Lo Jf\jb)\.;-p s el (TRUE) @pif.l:ﬁﬁ\ else if ,if 3l eslaz sl Jue S v
s ool Osle S WS 5 S

else if 93 9 if J\ ool LS\J’ JL.A & v
else & s elseif oo df 5l eslid o, Je KV

L,A.\e. C)Kﬂ-/\

Olee bp::)&,X QLMQ‘_}ZSQ\)J)‘JJ.C\J&!\)JW‘Jﬁif@MJ»jJﬁ)Gj\ASASM.}&G‘MUj

o 4 815 GG ax 55 (X)) (s ki ans 5les 5 Jsar eled e 5 28 L0 Y (6w

r =0 |y =0 |upper right quadrant (URQ))
r>= 0|y =<0| lower right quadrant (LRQ)
r<0|y>0] upper left quadrant {ULQ)
r< 0 |y=0] lower left quadrant (LLC))
r=0 |y =0 upper half (UH)
r=0|y<0 lower half {LH)
r=0y=0 right half (RH)
r<0|y=0 left half (LH)
r=0|y=0 in the center (C)

Upper I'ight ) Jsl & o&a gals s ), URQ 51 Je 1 f,.MS Jos 5 31 s Caises ) eslizal r..,}\)s' =
S s )\l (quadrant

A oo Ly A ol b asb a8 assl 51 6l wges o) o

% a.out
Enter two int’s, representing x and y: 1 1
Upper right quadrant (URQ)

o
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S 3Ly Cute o 2ae 0 45 aalg 51 (@

Sed B sie -“J-<‘ Il el y a1y it sae 53 )8 A (b

] S S K plaS 5 S5 sae plaS ams plas Dy g0l k3 s B S w wsl ol sae 50 81 (C

iy 0913 b Sl ol 53 8 A3 o S5 skt oS e 4 s i s S S 4 S5 500 s ol i, (d
Ans ObI,8

s plas ) sae 9 g @fﬁj‘-’.““‘-‘uj (e
firstInteger * firstInteger + secondInteger * secondInteger
sl iy S Sy S5 a0 LT S S J S iy S il i 5 5 L 4l aaly a5l o S Sone 51 (f
LABD EP&L‘;!)\SA.:} Y LI

S g s b, (g

A8 e alie S po 4 ds Wl anl el ssel aab ol 5l eslazad 51 Jle e Las

> a.out

Input the 1lst integer: -1

Input must be non-negative. Try again!

> a.out

Input the 1st integer: 1

Input the 2nd integer: -1

Input must be non-negative. Try again!

> a.out

Input the 1lst integer: 1

Input the 2nd integer: 1

The two numbers are the same!

The ratio is 1, the gquadrature sum is 2

1 is a perfect divisor of 1

> a.out

Input the 1st integer: 10

Input the 2nd integer: 0

The bigger number is 10, the smaller number is 0
The smaller number is 0, so no ratio is calculated, the quadrature sum is 100
> a.out

Input the 1lst integer: 0

Input the 2nd integer: 10

The bigger number is 10, the smaller number is 0
The smaller number is 0, so no ratio is calculated, the quadrature sum is 100
> a.out

Input the 1st integer: 7

Input the 2nd integer: 4
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The bigger number is 7, the smaller number is 4
The ratio is 1, the quadrature sum is 65

4 is not a perfect divisor of 7

> a.out

Input the 1lst integer: 4

Input the 2nd integer: 7

The bigger number is 7, the smaller number is 4
The ratio is 1, the quadrature sum is 65

4 is not a perfect divisor of 7

> a.out

Input the 1st integer: 8

Input the 2nd integer: 2

The bigger number is 8, the smaller number is 2
The ratio is 4, the quadrature sum is 68

2 is a perfect divisor of 8

> a.out

Input the 1st integer: 2

Input the 2nd integer: 8

The bigger number is 8, the smaller number is 2
The ratio is 4, the quadrature sum is 68

2 is a perfect divisor of 8

S I 6 Al Y

1l 15 O s aweS e diilons 0ue B
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S e Jee aab o) 6,8 a5 el sai sasl Jle bnt) o b s aeeS 65555 Je ol LT

unix-prompt> a.out

Input a number for the year (>= 1): -1
Sorry, your year must be greater than 1.
unix-prompt> a.out

Input a number for the year (>= 1): 2001
The year 2001 is not a leap year
unix-prompt> a.out

Input a number for the year (>= 1): 2004
The year 2004 is a leap year
unix-prompt> a.out

Input a number for the year (>= 1): 2100
The year 2100 is not a leap year
unix-prompt> a.out

Input a number for the year (>= 1): 2400
The year 2400 is a leap year
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NESBL U"LAJ A Y
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Arabic | Roman | Arabic | Roman | Arabic | Roman | Arabic | Roman
1 1 10 X 100 C | 1000 M
2 11 20 XX 200 CC | 2000 MM
3 11 30 XXX 300 ccc | 3000 MMM
4 1A% 40 XL 400 CD
5 Vv 50 L 500 D
6 VI 60 LX 600 DC
7 VII 70 LXX 700 DCC
8 VIII 80 LXXX 800 pccc
9 IX 90 XC 900 CM
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ol MCMXCIX )50 4 55 Sose 41488 sae Jle 6l 85,8 o0 15 cly 5o 108, 20l G2k (5
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S o ey 3] & 1 (53555 335 4y sl e 500 Ly awile 618 ool 55l

e oL |y ael 5 Shas (5 0550 45 ol sai 03,51 Jla Lnt o

unix-prompt> a.out

Input an integer between 1 and 3999 inclusive: 0

Sorry, your integer must be between 1 and 3999 inclusive.
unix-prompt> a.out

Input an integer between 1 and 3999 inclusive: 4000
Sorry, your integer must be between 1 and 3999 inclusive.
unix-prompt> a.out

Input an integer between 1 and 3999 inclusive: 1338
MCCCXXXVIII

unix-prompt> a.out

Input an integer between 1 and 3999 inclusive: 3888
MMMDCCCLXXXVIIT

unix-prompt> a.out

Input an integer between 1 and 3999 inclusive: 52

LIT
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unix-prompt> a.out

Bit b0: O
Bit bl: 1
Bit b2: 0
Bit b3: 1
Bit b4d: O

5-bit bit pattern is: 0 1 0 1 O

Bit pattern represent an even unsigned integer
Bit pattern represent a positive signed integer
Unsigned integer representation is: 10
Complement 5-bit bit pattern is: 1 0 1 0 1
Signed integer representation is: 10
unix-prompt> a.out

Bit b0O: 1
Bit bl: 1
Bit b2: 1
Bit b3: 1
Bit b4d: O

5-bit bit pattern is: 0 1 1 1 1

Bit pattern represent an odd unsigned integer
Bit pattern represent a positive signed integer
Unsigned integer representation is: 15
Complement 5-bit bit pattern is: 1 0 0 0 O
Signed integer representation is: 15
unix-prompt> a.out

Bit bO: 1
Bit bl: 1
Bit b2: 1
Bit b3: 0
Bit b4d: 1

5-bit bit pattern is: 1 0 1 1 1

Bit pattern represent an odd unsigned integer
Bit pattern represent a negative signed integer
Unsigned integer representation is: 23
Complement 5-bit bit pattern is: 0 1 0 0 O
Signed integer representation is: -9
unix-prompt> a.out

Bit b0O: 1
Bit bl: O
Bit b2: 0
Bit b3: 0
Bit b4d: 1

5-bit bit pattern is: 1 0 0 0 1

Bit pattern represent an odd unsigned integer
Bit pattern represent a negative signed integer
Unsigned integer representation is: 17
Complement 5-bit bit pattern is: 01 1 1 0
Signed integer representation is: -15
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> a.out
What do you want to do-?
Type a 0 if you want to add two 5-bit strings
Type a 1 if you want to multiply a 5-bit string by a 2-bit string
(0O or 1): 1
Enter the 5-bit binary number to be multiplied: 1 0 1 0 1
Enter the 2-bit multiplier: 1 1
10101
x 11
..1s the same as the addition...
10101
+01010

Here is another example of running the code:

> a.out

What do you want to do-?

Type a 0 if you want to add two 5-bit strings

Type a 1 if you want to multiply a 5-bit string by a 2-bit string
(0 or 1): O

Enter the 1st 5-bit binary number to be added:
Enter the 2nd 5-bit binary number to be added:
10101

+10011

10101
10011
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unix-prompt> a.out

Input a dollar amount between 0.00 and 19.99 inclusive: 19.94
Change of $19.94 is best given as:

One $10 bill

One $5 bill

Four $1 bills

Three quarters

One dime

One nickel

Four pennies

unix-prompt> a.out

Input a dollar amount between 0.00 and 19.99 inclusive: 16.26
Change of $16.26 is best given as:

One $10 bill

One $5 bill

One $1 bill

One quarter

One penny

unix-prompt>

Vsl 4 Ve gl 5l has v
e Yl a0l 5 aS Js8 VYV, v o memo 30 4 s 50 CH s o 4l

sl 598wl s bs o ol 5 aees 100D 5l szl 4 5l L

if (decimal == 0) cout << "0";

else if (decimal == 1) cout << "1";

else if (decimal == 2) cout << "10";

else if (decimal == 3) cout << "11";

else if (decimal == 126) cout << "1111110";
else if (decimal == 127) cout << "1111111";

Here’s an example of how it shouldw ork for an input of 126:
unix-prompt> a.out

Input a po Decimal 126 converted to base 2 is 1111110
unix-prompt>

sitive int between 0 and 127 inclusive: 126
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unix-prompt> a.out
Input the base to convert to between 2 <= b <= 9: 7
Input any positive unsigned int: 126
Decimal 126 converted to base 7 is 240
unix-prompt>
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61- forever loop
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//File: gauss.cpp
#include <iostream>

using namespace std;

int main (void)
{ cout << "Input N: ";

int N;
cin >> N;
int i = 0, Sum = 0;
while (i < N)
{ i=1+1;
Sum = Sum + 1i;
}
cout <<
"Sum of " << N << " digits is " << Sum
<< "...according to Gauss: " << N*(N+1)/2 << "\n";

return (0) ;

62 - hung
63 - Gauss’s summation formula
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//File: gaussAgain.cpp
#include <iostream>

using namespace std;

int main (void)

{ cout << "Input N: ";
int N;

cin >> N;

int i = 0, Sum = 0;
while (1 = 1 + 1 <= N) Sum = Sum + 1i; //NO, NO, NO!

cout <<
"Sum of " << N << " digits is " << Sum

<< "...according to Gauss: " << N*(N+1)/2 << "\n";
return(0) ;

S S il 3 el bt s A i = i 4 1 GLbl els 5l Lt 818 cad ol WU o ol 3 SU e s

(s 8 anlyi | et @by agl aim 5l iy 48 il

Las el 2aal s ol col) 03,8 e 6l oSGl s U a8 s 5 (655b 1) 0la s aali S e s el ) 5Ll
b Ko 5 b alils 5 aalp e b ol o 7T i B 50y 03 8 LS o oo L Ll L |,
Saa bajs, o Bl s sl aods Sl oliyle wal S5 S o e |y Lo s play 5 4l 55 el 5 0 S Dl
4 oSN K S S e S5 T e S e Jae 4 Sl 4 a0l 31 2 5s s p il shd (6 e 4 Gl Spke

RO Higgs' boson &, @\Jf

¢ . P . . Al
f‘+#£‘))ulmyﬁjh*%5QQQ)‘)C;@)*Uﬂlﬂ>):hh4e%ﬁr>gfjg_
DY laslhe b ol S ol 015 5l HigES' DOSON T 5o e 5,05 355 3om 2 50 Wl 51 ool sl s 15T B3 W oy 281 = 7°

.;,.m,_;\)&,,)gdu,,U,,L_.,%\)JAS@;@JJ\.\ﬁLﬁ,;sng‘wnm\%,ﬁ;ﬂu.m&wy;uﬁ@s




do/while <> ¥.0

1wl 23 &y 90 4 do/while dil> oses G

do

{
STATEMENT BODY 1
}while (logical expression)

:do/while 4il> ¢lbs S5y >,

S5 5L b e
= el 5l eslizal ) .ol ol sauS bl g {} spms ail & le S bt 5 S Jols STATEMENT BoDY 31 @
(353 oo aro g by LT 5l oolinal Jlo a8 SaS iy 525 5 i 5 o 4 il

2SS rael 31, s Kb, ol eslinel @

Sed oo Jize while lam Oole a4 2ob s JaS as e caol dbte Oole Lol en bos a0 5l o Ao, @
S O3 RS S S 05 Sppo 4 ails e (LSS gails p i 3 ) do/while gl il @

bolon KaSo b e 4l 03 S 03,28 4 53,8 SWS Gl s glaloa 5 ibite 6b Ssle il ilate )l @
(A8 oo S |y aaly il s CET 5 058 o 5 Ste Ol 5 sl ) E oo 0 0l ) LS

Al bl lawl s Wgala;a Ooke S g 598 e plnil LSS J3la~ STATEMENT BODY — ©

S ) 6,5 4w i | 51 dbte & le 4 5 STATEMENT BODY & Jy 4l G yd 3 piime ool S b s 51 @

.aﬁ@\ﬁ\wd\jd&‘;va)&w)ab

: Col do/while ail o)l 5 IS

.

| STATEMENT BODY |

O

% logical expression
a8l s Gl a6 ) At cd il ool b S ilate & )le im -

Page 75




la ailz : 020 ¢ lud

s\l 5o 1, b s do/while (s ail> oS cl o) &S o Lo while ais 511, do/while (¢ ail> S bsly &S (g5 W
e bzl by Llel while b ails S o U5 lawl s | 5T while ail> S Jl> s wbjl o STATEMENT BODY
do/while (b aile 350 aolial (ol 5o5 b il 5) il ol w53 5 558 o0l pad s ylad o ol L1 5 oS w5
el dil ol c) e Jds peed 48 25l LS 3l as |, STATEMENT BODY dslgsn s 48 55 dial g5 e S

Sy 4 905,59 S Sledony 4 058 ealisu] do/while b aids Slund o BB S Lo SOl s 05,5 &S

Al e aails LSS

5 ) SS S o L)) smtils Ol Jaes arelone Gl 0L G B 00t J 1S s 2 S5 Jle 055
d\‘d\jb(!w\@ybd\u}f\)»;wwaﬁﬁau\djV;Jgu,g-J&Lﬂ)\,gfaﬂdécw\@\.«)

el 4l sl Sl eslaal gl p o el 0 S s

//File: grades.cpp
#include <iostream>

using namespace std;

int main (void)
{ int nStudents = 0, grade, sumGrades = 0;

do
{ cout << "Input a grade: ";
cin >> grade;

if (0 > grade) cout << "Grade < 0, end of input.\n";
else
{ nStudents = nStudents + 1;
sumGrades = sumGrades + grade;
}
}while (0 <= grade);

if (0 < nStudents)
cout << nStudents
<< " grades were read in. "
<< "The class average is: "
<< sumGrades/nStudents
<< "\n";

return(0) ;

68 .
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#include <iomanip>
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cout << nStudents
<< " grades were read in. "
<< "The class average is: "
<< setw(5) //Set field width to 5
<< setprecision(3) //3 digits of precision
<< static_cast<float>(sumGrades)/nStudents
<< "\n";
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static_cast<type name>(expression) //Don’t forget the parentheses!
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% _ fix

7°_ pre-processor

' _lectures area

72 _float

7 _floating point calculation
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7110 stream manipulator
7> _ stream handlers
’® _ commonly used stream manipulator
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78
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//File: blastOff.cpp
#include <iostream>
using namespace std;

int main (void)

{ cout << "Estimate number of counter loops/second: ";
int loopsPerSecond;
cin >> loopsPerSecond;

cout << "How many characters wide is your screen? ";
int screenWidth;
cin >> screenWidth;

cout << "How many characters high is your screen? ";
int screenHeight;
cin >> screenHeight;

for (int i = 10; 1 >= 0 ; i =1 - 1)

{ // Next line should waste about 1 second
for (int j = 0; j <= loopsPerSecond; j = 3j + 1) ;
cout << i << "\n";

}
cout << "\a.\n.\n.\n.\nWe Have ignition!\a\n.\n.\n.\n";

//"Draw" a rocket
cout << " /\\\n"

<< "™ | |\n"
<< n | |\nll
<< " [ [\n"
<< " | [\n"
<< "/ 1I\\\n";

//Start of the vapor trail
cout << " **\n";

for (int j = 0; J <= loopsPerSecond/2; j = 3 + 1) ;
cout << M"kxKxkKk*k\n",

for (int j = 0; j <= loopsPerSecond/5; J

o+ 1) ;

//Vapor trail expands

for (int i = 6; i <= screenWidth; i = i + 1)

{ for (int j 1; j <=1; 3 =3 + 1) cout << "*";
for (int j = 0; Jj <= loopsPerSecond/i; j = J + 1) ;
cout << "\n";

|~

}

//Vapor trail at maximum

for (int i = 1; 1 <= screenHeight; 1 =1 + 1)

{ for (int j = 1; j <= screenWidth; j = j + 1) cout << "*x";
for (int 7 = 0; Jj <= loopsPerSecond/screenWidth; j = j + 1) ;
cout << "\n";

}

//Vapor trail contracts

for (int i = screenWidth; i > 0; 1 =1 - 1)

{ for (int j = 1; 7 <= 1i; 7 = 3 + 1) cout << "*";
for (int j = 0; j <= loopsPerSecond/screenWidth; j = j + 1) ;
cout << "\n";




}

//Clear the screen

for (int i = 1; 1 <= screenHeight; i = 1 + 1)

{ for (int j = 0; j <= loopsPerSecond/screenWidth; J = j + 1) ;
cout << "\n";

}

return (0) ;
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: for ail> ¢l , (A

for (i = 10; 1 > 0; 1 =1 - 1){Sum = Sum + 1i;}

: do/while 4il> 4l » (&

do{cin >> oddNumber; odd = oddNumber$%2}while (!odd);
:while ail> (¢l , (C

while (different){z = x; v = x; x = temp; different = x - y;}

58 o 2l Db s 5 ¢ ails (A

int i = 0;

do

{i=1+1;

} while (i < 0);

P58 o L2l b e 5 Al (o

S358 oo Ll Db ain 3 s il

P50 o 2Dk s 25 s ad> (g

int 1 = 0;
while (i1 <= 0)
{i=1-1;

}
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int §J = 1;

do
{J=-2*3] +1;
}while(j != 0);

for (int 1
{ cout <<

}

=0; 1 <10; 1 =1 + 2)
"y =

" <K< 1 << "\n";

B350 oo 2ok i 25 i (2
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int N

if (N =
cout

else
cout

(b)
int f£;
for(f =
cout
cout <<

(c)
int i =
do
{1i=1

Sum = +
}while (i <= N);

<< "The conditional expression was TRUE\n";

<< "The conditional expression was FALSE\n";

0; £ <= 10; £
<< £%10;
ll\n";

f + 2)

0, Sum = 0, N = 3;

+ 1;

Sum i;

cout << "Sum " << Sum << "\n";
(d)
int 1 = 0;
if (0 != 1)
cout << "Statement 1\n";
cout << "Statement 2\n";
cout << "Statement 3\n";
(e)
int j = 0;
if (0 < 3J);
{J=3+ 1
}
cout << "j = " << j << "\n";
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(f)
int 1 =2, J = -2;
while (j <= 1)
{if (3 < 0)

cout << "1 is " << 1 << ".";
cout << " j is " << J << " A\n";
i=1-1;

j=3 + 1

adl> ool F
2 sl S Gla 8 4 usS bas cwlwhile aids S Jols 45 oS 4 ol do/while ail> S gols &S, o3 oS ()
Al LSS S s
int j = 0;
do

{ =3+ 1;
cout << j << "\n";

twhile (j <= 10);
cout << J << "\n";

26l 88 G168 4 aS s cw while aids S Jols &S oS 4 |, el do/while aidl> K ol &S, L3 oS (o

.¢&L QLwSQ A§3a

int j = 10;
while (3 > 0)
{ 3=3-2;
cout << j << "\n";
}

cout << j << "\n";

#include <iostream>
using namespace std;

int main (void)
{ int x = 1;
for (int i = 1; 1 <= 10 ; i =1 + 1)
{ x = x*2;
cout << x <<« " ",
}
cout << endl;
return 0;
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#include <iostream>
using namespace std;

int main (void)
{ int i = 5;
do
{ 1i=1-1;
cout << i << " ",
twhile (1) ;
cout << endl;
return 0;
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#include <iostream>
using namespace std;

int main (void)
{ int i = 13;
while (1%2)
{ i=1/3;
cout << 1 << "™ ",
}
cout << endl;
return 0;
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#include <iostream>
using namespace std;

int main (void)
{ for (int 1 = 1; i
for (int j = 1;
cout << 1 <<
return O;

<=2; 1i=1+1)
j<=3; 3 =3+ 1)
", " << j << endl;

S o Ol G G i 555 1 S e L 5148 Sl YL S
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#include <iostream>
#include <cmath>
using namespace std;

int main (void)

{ float x;
cout << "Input x (must be positive): ";
cin >> x;

int 1 = 0;
const int NMax = 1000;
const float SMALL = 0.0001;
float xPower = 1.0, lastTerm, Sum = 0.0;
do
{ i=1+1;
xPower = x*xPower;
lastTerm = xPower/i;
Sum = Sum + lastTerm;
}while (i < NMax && lastTerm > SMALL) ;

if (i == NMax)
cout << "Series did not converge\n";
else
{
cout << "i = " << 1 << "\n"
<< "x o= " << x << "\n"
<< "lastTerm = " << lastTerm << "\n"
<< "Sum = " << Sum << "\n";

}

return 0;
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#include <iostream>
#include <cmath>
using namespace std;

int main (void)

{ float x;
cout << "Enter x: ";
cin >> x;

int n = 0;

float lastTerm;

const float EPSILON = 0.001;
float sign = 1;

float denominator = 1;
float total = 1;
while(n <= 1 || lastTerm > EPSILON)
{ n=n+ 1;
if (n/2*2 == n)
{ denominator = denominator*n*(n - 1);
lastTerm = pow(x,n)/denominator;
sign = -sign;

total = total + sign*lastTerm;
cout << "Term " << n << " is " << lastTerm << "\n";

cout << "The total is " << total << "\n";

return 0;
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#include <iostream>

using namespace std;

int main (void)

{ const int maxTerms = 8;
const int x = 2;
int sign = 1;
int term = 1;
for (int i = 1; 1 <= maxTerms; i =1 + 1)
{ sign = -sign;
term = term*x;
if (0 == 1%2 || 2 <=1 && 4 >= 1)
{ cout << 1 << ":";
if (0 > sign) cout << "™ - ";
else cout << " + ";

cout << term << endl;
}

return 0;
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#include <iostream>

using namespace std;

int main (void)

{ const int maxTerms = 8;

const int x = 2;

int term = 1;

int sum = 1;
cout << "Sum = 1";
for (int i = 1; 1 <= maxTerms; 1 =1 + 1)
{ term = —-term*x;
if (0 !'= i%3 && 0 != i%4 )
{ 1f (0 > term) cout << " - " <K -term;
else cout << " 4+ " << term;
sum = sum + term;
}
}
cout << " = " << sum << "\n";

return 0;
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//File : alkashi.cpp
#include<iostream>

Using namespace std;

Int main (void)

{
cout << “A calculation of X (float) to the power of N (int) \n”;

float X; // The float to be raised to a power
int N ; //power to be raised to

cout << “ Input X (float) and N (int) :” ;
cin >> X >> N ;

float result ; //The result of the calculation

w w

//open a new scope or “ code ™ block

//An implementation of the al-kashi algorithm

Int n =N ; // An int used internally in this code block
float x = X ; // A float used internally in this code block
if (0 > N )

{ //This “trick” allow us to calculate for negative powers!
n = -N ;
x = 1/X ;

}
result = 1 ; // Initial value
while (1 <= n )

n = n/2 ;
X = xX*x ;
}
else
{
n=n-1;
result = result*x ;

7 Early abstraction
& Motivation for functions
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}
}
} // End of the scope block

cout << X << ™ to the power ™ << N << ™ = ™ << result << ™\n” ;

return (0) ;
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{ // Open a newa scope or code ™ block

} //-End of the scope block
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// File: dumbPower.cpp
#include<iostream>

using namespace std

int main (void)
{
cout << “A calculation of X (float) to the power of N (int) \n”;

floatX ; // The float to be raised to a power
int N ; // Power to be raised to
cout << Y Input X (float) and N (int):” ;
cin >> X >> N ;
float result ; // The result of the calculation
{
// Open a new “ scope “ or “code” block
// An implementation of the dumbPower algorithm
int n = N ;
float x = X ;
if (O>N)
{
n = -N ;
X =1/X ;

# Block
8 Code block
83
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}

result= 1 ; // Initial value
for (int I =1 ; i<=n ; i = i+1)
{

result = result*x ;

}
} // End of the scope block
cout << X << ™ to the power “ << N << “=" << result << “\n” ;
return(0) ;
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// File : power0.cpp
#include <iostream>
#include <cmath>

Using namespace std ;
Int main (void)
{
cout << “A calculation of X (float) to the power of N (int) \n” ;
float X ; / / The float to be raised to a power
int N ; // Power to be raised to
cout << “Input X (flaot) and N (int): ™ ;
float result ; // The result of calculation
result = pow(X,N) ;
cout << X << ™ to the power “ << N << “ = " << result << “\n” ;
return(0) ;

S a5 A8 0SS result = pow (X,N); O)le i 4 45 #include <cmath> ;l eolaial 4

Llgw Sams o |, oSGl plmain w4 sl 5 58 5 5 pm o5 Sl IS 4 e Jle 55 (3l o0l )
el 5 M Sy 3590 cpl somain @L';.,\:;L, bl ol olsrsNex 0568 b bl ST 9 82909

ol 4 baz S5l sy A? ol @\3 b a5 mols LB et 0Ly (1) So,8 plhsase Lol oo &5 S 5 5aily ol
el ol al-kashi S0l b s ok Ll sy alss lasd 5 S 55k s pn 63,0 6l b il s cble
28 o520 415 0] 5 S o oS ot Bl K 50, al-kashi il (e Jos saellS sl a8 sl
FU SR LSV PR W PR

8 Scope block
¥ Standard math library
86 .

Pow function




W ) 3 b

//File: powerl.cpp

#include <iostream>

using namespace std ;

float pow(float x,int n)

{
float result ; // The result of the calculation
//An implementation of the al-kashi algorithm

If (0 >n)
{
n = -n ;
x =1/x ;
}
result = 1;

while (1 <= n)

if (0 == n % 2)
{
n n/2;
X = X*X ;
}
else
{
n=n-1;
result = result*x;

}
}

return result;

}

Int main(void)
{
cout << “A calculation of X (float) to the power of N (int) \n” ;
float X; // The float to be raised to a power
int N; // Power to be raised to
cout << “Input X (float) and N (int): “;
cin >> X >> N;

flaot result; // The result of the calculation
result = pow(X,N) ;

cout << X << ™ to the power “ << N << “ = " << result << “\n”;

return (0) ;
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/* Opening comments */

// Start of pre-processor directives

// function prototype (if required)
(type) myFunction (variable type list separated by , ‘s);

// end of pre-processor directives

93 . .
User-defined functions
94
syntax
95 .
the function prototype
96
source code
97
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/* function definition */
(type) myFunction(variable type list and variables separated by , ‘s)

{

/* Function body with declarations and
Executable statements

*/

int main (void)
{

// Start of main routine

// function usage
...myFunction(list of values separated by , ‘s)...;

}/} End of main routine
15 0sel i S Ols
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int main (void)

{

main ()
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void myFunction (float, int, float);
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void realQuadraticRoots (float, float, float);

100 .
void
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void realQuadraticRoots (float a, float b, float c¢){/* Function definition */}
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int main (void)

{

realQuadraticRoots (a, b, c);

}
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bool truthOrDare = false;
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//File: quadraticRootsStubs.cpp

#include <iostream>
//Do I need anything else, fellow programmers?

using namespace std;

//Function stubs

bool realQuadraticRoots (float a, float b, float c)
{

}

int numberQuadraticRoots (float a, float b, float c)
{

}

void twoQuadraticRoots (float A, float B, float C)

{

}

int main (void)

{
cout << “a, b, c: V%,
float a, b, c;
cin >> a >> b >> c;

if (realQuadraticRoots (a,b,c) && 2 == numberQuadraticRoots(a,b,c))
twoQuadraticRoots (a, b, c);
return O;
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bool realQuadraticRoots (float a, float b, float c)
/*********************************************************************
Purpose: See if there are real roots
Receives: Quadratic constants a,b,c in a*x*x + b*x + ¢ = 0
Returns: true if real roots, false if none
Programmer: Bill Boole (with attitude)
Start Date: 09/17/00
Remarkl: Needs <iostream>, <cstdlib>
Remark2: Prof needs to rethink this thing
*********************************************************************/
{
if (0 > (b*b - 4*a*c))
return false;
else 1f (0 == a && 0 == Db)
{
cout << "Prof, you numbskull!\n"
<< "You didn’t tell me what to do if a and b are both 0!\n"
<< "Go back and redesign the code!\n";
exit (EXIT_FAILURE) ;
}
else
return true;
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int numberQuadraticRoots (float a,float b, float c)
/*********************************************************************

Purpose: See if there are real roots

Receives: Quadratic constants a,b,c in a*x*x + b*x + ¢ = 0
Returns: 1 if one real root, 2 if two real roots
Programmer: Jane Justintime

Start Date: 09/17/00

Remarks: Enters this routine knowing that there are roots
*********************************************************************/

{
if (0 == [l (0 == (b*b - 4*a*c)))
return 1;
else
return 2;
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void twoQuadraticRoots (float A, float B, float C)

/*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k***********************

Purpose: See if there are real roots

Receives: Quadratic constants a,b,c in a*x*x + b*x + ¢ = 0
Returns: The 2 two real roots of the quadratic equation
Programmer: Eugene Dweebowski (the genius)

Start Date: 09/17/00

Remarkl: Needs <cmath>

Remark2: Enters knowing that there are two real roots

Remark3: I dare ya to find something faster and better!
'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k********************/

{
float twoA = 2*A, twoC = 2*C, radical = sqrt(B*B - twoA*twoC) - B;
cout << "Solution 1: " << radical/twoA << "\n";
cout << "Solution 2: " << twoC/radical << "\n";
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//File: addressLocal.cpp
#include <iostream>
using namespace std;

int main (void)

{
float x = 1.0f; // Declare and initialize a float
double y = 3.0; // Declare and initialize a double
int z = 2; // Declare and initialize an int
cout << "x’s value: " << x << " x’s address: " << &x << "\n"
<< "y’'s value: " << y << " y’s address: " << &y << "\n"
<< "z's value: " << z << " z’s address: " << &z << "\n";
return 0;
}
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x’s value: 1 x’'s address: Oxbffff734
y’'s value: 3 y’s address: Oxbffff72c
z’'s value: 2 z’s address: Oxbffff728
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address operator

112
double
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stack
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Linux installation
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//File: addressGlobal.cpp
#include <iostream>
using namespace std;
double y = 3.0; // Declare and initialize a global double
int z = 2; // Declare and initialize a global int
int main (void)
{
float x = 1.0f; // Declare and initialize a float
cout << “x’s value: M << x << N x’s address: “ << &x << “\n”
<< “y’'s value: M << y << Y y’s address: “ << &y << “\n”
<< “z's value: Y << z << M z’s address: ™ << &z << “\n”;
return 0O;

s o a5 s o) 095 el s 008 LlelS

1 x's address: Oxbffff734
y’s value: 3 y’s address: 0x8049a70
2 z'"s address: 0x8049a78
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local variables
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stack frame
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load module
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text segment
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dynamic memory
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array space
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//File: returnTwice.cpp

#include <iostream>

using namespace std;

int square (int 7j)

{
cout << "In function square(), Jj 1is located at " << &Jj << "\n";
return j * j;

}

int cube (int k)

{
cout << "In function cube(), k is located at " << &k << "\n";
return k * k * k;

}

int main (void)
{

int 1 = 3, iSquared, iCubed;

cout << "\n\nIn main () :\n"
<< " i is located at " << &i << "\n"
<< "iSquared is located at " << &iSquared << "\n"
<< " iCubed is located at " << &iCubed << "\n\n"
<< "Before the call to square and cube:\n"

<< "M i =" << i< "\n"
<< "iSquared = " << iSquared << "\n"
<< " iCubed = " << iCubed << "\n\n";

iSquared = square (i) ;
iCubed = cube (i) ;
cout << "\n After the call to square and cube:\n"

<< " i=" << i << "\n"
<< "iSquared = " << iSquared << "\n"
<< " iCubed = " << iCubed << "\n\n";

return 0;
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In main() :

i is located at Oxbffff734

iSquared is located at Oxbffff730

iCubed is located at Oxbffff72c

Before the call to square and cube:

i=3

iSquared = 134520020

iCubed = 134514715

In function square(), Jj 1s located at Oxbffff728
In function cube (), k is located at Oxbffff728
After the call to square and cube:

i=3

iSquared = 9

iCubed = 27
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//File: returnTwoThings.cpp
#include <iostream>
using namespace std;
void squareCube (int j, int& j2, inté& 33)
{
cout << "In function squareCube () :\n"
<< "j is located at " << &j << "\n"
<< "j2 is located at " << &j2 << "\n"
<< "j3 is located at " << §&33 << "\n";

j2 =3 * 3;
j3 =32 * 3;
return;

}

int main (void)

{
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int 1 = 3, iSquared, iCubed;
cout << "\n\nIn main() :\n"
<< "™ 1 is located at " << &i << "\n"
<< "iSquared is located at " << &iSquared << "\n"
<< " iCubed is located at " << &iCubed << "\n\n"
<< "Before the call to squareCube:\n"

<< "M i=" <K< i< "\n"
<< "iSquared = " << iSquared << "\n"
<< " iCubed = " << iCubed << "\n\n";

squareCube (i, iSquared, iCubed);
cout << "\nAfter the call to squareCube:\n"

<< "M i=" << i< "\n"
<< "iSquared = " << iSquared << "\n"
<< "™ iCubed = " << iCubed << "\n\n";

return 0;
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//File: stockBrokerFunction.cpp
void stockBroker (double myFee, double& alexMoney)
{
double transactionCost = 200.;
while (0 < alexMoney && 0 < myFee)
{
myFee = myFee - transactionCost; //Deduct usual transaction charge
alexMoney = alexMoney * 0.95; //Make a stupid investment

}

return;
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{ // This is a block
{ // This is another separate block

{ // This is a "yet another block"
{ // This is still another block nested

// within "yet another" block
}
}
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file scope
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block scope
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int myFunction(float a, float b, float c);
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//File: scope0.cpp
#include <iostream>
using namespace std;
void myFn (float x, float y) // MyFn declares floats x and y
{
float z; // Internal to myFn

cout << "myFn: pre-op x = " << x << ", y =" << y << "\n";
z =x; x =y; y=2z; // Variable switch
cout << "myFn: post-op x = " << x << ", y =" <K<y << "\n";

}

int main (void)
{
float x = 1.0, y = 2.0; // Internal to main

cout << "main: pre-call x = " <K x <K< ", y =" K< y << "\n";
myFn(x, y); // Main gives values to myFn
cout << "main: post-call x = " << x << ", y =" << y << "\n";

return 0;

D9l o AzeD ) s e SCOPe0.cpp s Il 5 00 S Ll

main: pre-call x 1 2

myFn: pre-op x 1, vy 2

125
nested scope
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myFn: post-op x = 2, y =1
main: post-call x = 1, =

1, vy

o elie b L1, bl somyFnass o Lo myFn a1, gl olie 5 03500 e 1,y 5% £loat i ,omain
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//File: scopel.cpp
#include <iostream>
using namespace std;
float x = 1.0, y = 2.0; // Global variables
void myFn(void) // No declarations
{
float z; // Internal to myFn

cout << "myFn: pre-op x = " << x << ", y = " << y << "\n";
z =x; x =y; y=2z; // Variable switch
cout << "myFn: post-op x = " << x << ", y = " << y << "\n";

}

int main (void)

{

cout << "main: pre-call x = " << x << ", y =" << y << "\n";
myFn(); // Main just calls myFn
cout << "main: post-call x = " << x << ", y =" << y << "\n";

return 0;

g Mlsi 5 g & O s 4 scopel.cpp XS sl al s Ll 5l e

main: pre-call x =1, y = 2
myFn: pre-op x =1, y = 2
myFn: post-op x = 2, y =1
main: post-call x =2, y =1
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//File: scope2.cpp
#include <iostream>
using namespace std;
float x = 1.0, y = 2.0; // Global variables
void myFn (float x, float y) // myFn declares x,y
{
float z; // Internal to myFn

cout << "myFn: pre-op x = " << x << ", y =" << y << "\n";
z = %; x=y; y=2z; // Variable switch
cout << "myFn: post-op x = " << x << ", y =" <<y << "\n";
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}

int main (void)

{

cout << "main: pre-call x = " << x << ", y =" << y << "\n";
myFn (x,y); // Main transfers x and y values
cout << "main: post-call x = " << x << ", y =" <K< y << "\n";

return 0;

Py Wl 5 O ol ol 03 Sl 00 S LS

main: pre-call x =1, y = 2
myFn: pre-op x =1, y = 2
myFn: post-op x = 2, y =1
main: post-call x =1, y = 2

Wb ooy 5L s Sl 535 5 305 g jies gl aymain (ul s plas 51 W)l ot i 6l sl y 5 x e ol 5o
uﬁ,\iwﬂo\.ﬂ@,\ﬂj&dmyFn ,a&of@@.dﬁ\ﬁéuﬁxﬁ))wU\,,\.:Sdegj.lﬁ\);fs-n\“_;_\myﬁxyFn

ol Jlel glay o, g um

10 as g5 aslsl 5o ], scope3.cpp S 4

//File: scope3.cpp
#include <iostream>
using namespace std;
int main (void)
{
float x = 1.0, y = 2.0, z = 0.0; // Local to main
cout << " main: pre-call x, y, z ="
<< x << ", MKy K<, " oz << "\n";
{ // Start of block
float z = 42.0; // Local to {} block
cout << "block: pre-call x, y, z ="

<< x << M, MKy T, T oz << "\n'";
z =x; x =y; y=1z; // Variable switch
cout << "block: post-call x, y, z ="

<< x << ", "KLKy <K<, " oz << "\n";

} // End of block

cout << " main: post-call x, y, z =
<< x << ", MKy <", " oz << "\n";

return 0;

D98 o AmS 5 e oS XS Gl 5 Bl Sl e

main: pre-call x, y, z =1, 2, 0

block: pre-call x, y, z =1, 2, 42
block: post-call x, y, z =2, 1, 1
main: post-call x, y, z =2, 1, 0
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//File: scoped.cpp
#include <iostream>
using namespace std;
void myFn (void)
{
float z = 0; // Internal to myFn

cout << "myFn: pre-op z = " << z << "\n";
z = 1; // Reset z
cout << "myFn: post-op z = " << z << "\n";

}

int main (void)

{
cout << "First call to myFn\n";
myFn(); // Main calls myFn
cout << "Second call to myFn\n";
myFn(); // Main calls myFn again
return 0;
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First call to myFn
myFn: pre-op z = 0
myFn: post-op z =1
Second call to myFn
myFn: pre-op z = 0
myFn: post-op z =1

e oklsxlsmyFn &S 5L ol el C)_“A\e‘)}amdd‘-‘\?]j\)\.ﬁﬁmyr‘n 5358 g0 Oyuie JoemyFn gl pz Jle pl o
5638 o oo Lt B Slls 5 35,8 e ols |y i Jlais b 2 035

.,\;J.i- ks 551, scope5.cpp oS Jl-

//File: scopeb5.cpp
#include <iostream>
using namespace std;
void myFn (void)
{
static float z = 0; // Internal to myFn

cout << "myFn: pre-op z = " << z << "\n";
z =2z + 1; // Add to z
cout << "myFn: post-op z = " << z << "\n";

}

int main (void)

{
cout << "First call to myFn\n";
myFn(); // Main calls myFn
cout << "Second call to myFn\n";
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myFn(); // Main calls myFn again
return O;

e 0 2D Cos Iy ames oo5ed 1l 5 0 S RS 51

First call to myFn
myFn: pre-op z = 0
myFn: post-op z =1
Second call to myFn
myFn: pre-op z = 1
myFn: post-op z = 2
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//File: scopeb.cpp

#include <iostream>

using namespace std;

float max (float u, float v) // function max declares u,v

{
float temp = u;

u = vy
v = temp;
cout << "max: u = " <K u <K< " v ="<Kv << "\n";

if (u > wv)
{

return u;

}

else

{

return v;
}
}

int main (void)
{

float x = 1.0, y = 2.0, maxxy; // Internal to main

cout << "main: x = " <K< x << " y =" << y << "\n";
maxxy = max(x, V);
cout << "main: max of x and y = " << maxxy << "\n";

return 0;

126 .
static

127
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main: x =1 vy = 2
max: u =2 v =1
main: max of x and y = 2
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#include <iostream>
//Function cubeit0 goes here
//Function cubeitl goes here
int main(void)

{
cout << "Input a number to be cubed: ";
double x;
cin >> x;
cout << cubeit0(x) << endl;
double result;
cubeitl (x,result) ;
cout << result << endl;
return O;
}
% a.out
Input a number to be cubed: 3
27
27
%

S ), vl
Al G b 1 o)l SaS w58 55, g JUssl a5 w5 L 5 550 b blalS 5 0S| ()
#include <iostream>

using namespace std;
void sumInts(int a, int b)

{
int i;
i=a+ b;
return i;
}
int main()
{
int i =1, j = 2;
cout << "The sum of ints i = " << 1 << " and j =" << j << " is: "
<< sumInts(i,j) << "\n";
return 0;
}
ugbug
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#include <iostream>

#include <cmath>

using namespace std;

float trigs(float y, &fl, &f£f2)

{
fl = sin(y); £2 = cos(y):
return O;
}
int main(void)
{
float x = 0.0, cosx, sinx;
int returnvValue = trigs(x, sinx, cosx);
cout << "sin(" <K x <K< ") = " KL sinx << ", "
<< "cos(" << x << ") = " << cosx << "\n";
return O;
}

SRS N PR TP ¢

SaS o Ol 1) oz ax US

#include <iostream>
using namespace std;
void cyclic(int i, int& j, int k, int& 1)

{
int m;
m=1i;
i=3;
j=k;
k=1;
1l =m;
}
int main(void)
{
inti=1, j=2, k=3, 1=4;
cyclic(i, j, k, 1);
cout << "i,j,k,1 : " << i << j << k << 1 << "\n";
return O0;
}
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#include <iostream>
using namespace std;
float fMax(float f1, float £f2)
{
if (£2 > £1)
{
float temp = £2; // £2 is maximum
f2 = f1; f1 = temp; // switch them
return f1;
}
else
return f1l; // £1 must be maximum, no need to switch

}

int main(void)
{
cout << "Input 2 float’s: ";

float a, b;

cin >> a >> b;

cout << "Maximum is: " << fMax(a,b) << "\n";

cout << "Descending order is: " << a << ", " << b << "\n";
return 0;

S s L 55, o LUl S 6,1 08l Lz i o BlalS Uas o0 05 S (&

#include <iostream>
using namespace std;
void sort3(int i, int j, int k)

{

int t;

if (i >3) {(t=1i; i=3; jJ=+t;}
if (3 >k) {t=3; J=k; k=1t;}
if (i1 >3) {(t=1i; i=3; j=t;}

}
int main(void)
{
inti =5, j=3, k=1;
sort3(i,j,k);
cout << "In ascending order (smallest->largest) "
<< "the three int’s are "
<< 1i<< ", "< j<K ", "< k<< "\n";
return O;

TS i LS 55 o Uil S ST S al a5 52 e BllS Ui sy 5 S '

#include <iostream>
using namespace std;
float squareCube (float x, float xx)
{
XX = X*X;
return xx*x;
}
int main(void)

{
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float x = 2.0, xx, XXX;

Xxx = squareCube (x,xX) ;

cout << "Square of x: " << xx << ", Cube of x is " << xxx << "\n";
return O;

95 4z ¢ Jalee gld a8
sl J\g}\“ B @\3 o3 Slao b a8 e 5 L;'-.'U
bool twoRealRoots = twoRoots(a,b,c,rootl,root2);
CJL: Jf\..,\:\); O \) false g aj\j C))_,..alg'\j;.é-)) .;\A‘ij @)L ‘) true bj‘) 5“‘.{ a#0 9 b2-4ac>0 ML:: ca\a C’:‘
Soganlgdax + bx + ¢ = 0 45,0 ¢ dolee b aiy;, gyl root2 ; rootl ATl bz |, true o3l

Al 2 O s

S b1V by

23,8 5l eslinuls, 50 X = Va S Al o Kilg e 25 &.)}Q‘

X=a:S gy adsl i S L (AD)

X'= (X+2/X)/2 108 pma |5 e (&)

epp ¥ Ao p a5 a0 JFX =X O sl 5 X = Vs Sl X X 51 ()
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#include <iostream>

#include <cmath>

#include <string>

using namespace std;

//Function definition goes here
int main(void)
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{
float x, y, r, t;
cout << "x, y: ";
cin >> x >> y;
cout << "x = " <K x <K "y =" <K<y << " is in the " << polar(x,y,r,t)
<K ", "KLK "r="<KKKr<KK" t="<< t << " degrees\n";
return 0;
}
P YY)
TGO IR sadxlis a5 wls 30 | ady Kool oo YU s cout &sle pwgs 5o aSpolar() ab
B SESIT NG s ow D ) DS 92 ) &
y>=0 3X>:O As;\ "CM‘)W3Y\J.6¢}[‘J @J" L]
y>203x<045;\ "%(‘ﬂw)\ﬂg&;o}[‘;@)".
y<0)X<OASJ§‘ "%WJW‘?&SAJ[‘J@)' [ J
\J\gé%ﬂéﬁb)}é)b "C"""\JWJW-E&;"J-{‘J@)".
0l Al 5 Oy gy A5 &ta.&?éb.,\}ﬁgj)ér(float) olael sae ol b |, oj.-l-L;A.?..,;.}@\: ST o
r =4 x%+y?
0= calons olus JSo pn &S cad am 3 4 asly oot oliel sue 55 5 = sqrt(x*x + y*y) ; i pledl

S e ) 5o S eslinad o] ¢ amlw ol t = 45%atan2(y,x)/atan(1.0); ¢ 4k, 51 .180 tan(y/x)/x.
i oo o) 3,558 K8

red% a.out
x, y: 1 1 //User types in "1 1" in response to the "x, y: " prompt
x =1y =1 is in the upper right quadrant. r = 1.41421 t = 45 degrees

'}':Jlacﬁg.u.gmcﬁn‘)& g,;.u,cma.\.c;&.‘\
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#include <iostream>
using namespace std;
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//Function definition goes here
int main(void)
{
cout << "The unsigned int size is " << intSize()
<< " bits on this computer\n";
return 0;

e XP

Here is how it works:
red% a.out
The unsigned int size is 32 bits on this computer

bojy, V.2
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Math function Purpose Example usage

log(x), loge(x), In(x) natural logarithm (base e) double x = 1.; double y = log(x);
exp(x), ex exponential double x = 1.; double y = exp(x);
log10(x) logarithm (base 10) double x = 1.; double y = loglO0(x);
sin(x) sine of X double x = 1.; double y = sin(x);
cos(X) cosine of x double x = 1.; double y = cos(x);
Vx square root of x double x = 1.; double y = sqrt(x);
x| absolute value of x double x = 1.; double y = fabs(x);

2l olsly Gy el VU s St g (LplesS,T a8 aal axsls 5L &

360 (degrees) = 27 (radians).
\A.;L‘Ji_..ad;)\.,;@.»ak):j;...fu..f;o;\aouﬁwdw)aé@TQWbJ;.}qd\éw._,;gé,ddm\.sjggfv

B s s aS Ol a1 =10, 0.9, ., 10 s slasl S 4 8 5,5 KaS for-loop K 5 Lzl

AR A \) fabs (x) y sqrt(x) «cos (PI*x) (sin(PI*x) (1logl0(x) cexp(x) «log(x) «x

.
b 5" TS Sl oS 2 T Sl s Sl a5 Sl s S 4x s cos() s sin() LSl 4 e
VN R VO e W
S o3l a2 ool s 5 O Jab 3 S 4 Siles steprecision() 5 setw() Gl bz @
Sass g eolinal s 3l Gre.cals asles 3L Ks 5,50 K 4 bio S5 g Al ol (Sl sl) 5, @

a3 ol 3, 5 oole cout o )le
cout.setf (ios::fixed) ;

ool LS s eus iy alg 4 sl ol /)T S5y NaN , —Infinity gl =5 > S ol aslbasg @
SN P Sadieitd SIS

i ool cout s bug S8 O pa S B ead w5 g Al ) C)Lé-

X log(x) exp (x) logl0(x) sin(PI*x) cos(PI*x) sqgrt(x) fabs(x)
-1.0 -Infinity 0.367879 -Infinity -0.000000 -1.000000 NaN 1.0
-0.9 -Infinity 0.406570 -Infinity -0.309017 -0.951057 NaN 0.9
-0.8 -Infinity 0.449329 -Infinity -0.587785 -0.809017 NaN 0.8
-0.7 -Infinity 0.496585 -Infinity -0.809017 -0.587785 NaN 0.7
-0.6 -Infinity 0.548812 -Infinity -0.951057 -0.309017 NaN 0.6
-0.5 -Infinity 0.606531 -Infinity -1.000000 0.000000 NaN 0.5
-0.4 -Infinity 0.670320 -Infinity -0.951057 0.309017 NaN 0.4
-0.3 -Infinity 0.740818 -Infinity -0.809017 0.587785 NaN 0.3
-0.2 -Infinity 0.818731 -Infinity -0.587785 0.809017 NaN 0.2
-0.1 -Infinity 0.904837 -Infinity -0.309017 0.951057 NaN 0.1
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0.0 -Infinity 1.000000 -Infinity 0.000000 1.000000 0.000000 0.0
0.1 -2.302585 1.105171 -1.000000 0.309017 0.951057 0.316228 0.1
0.2 -1.609438 1.221403 -0.698970 0.587785 0.809017 0.447214 0.2
0.3 -1.203973 1.349859 -0.522879 0.809017 0.587785 0.547723 0.3
0.4 -0.916291 1.491825 -0.397940 0.951057 0.309017 0.632456 0.4
0.5 -0.693147 1.648721 -0.301030 1.000000 0.000000 0.707107 0.5
0.6 -0.510826 1.822119 -0.221849 0.951057 -0.309017 0.774597 0.6
0.7 -0.356675 2.013753 -0.154902 0.809017 -0.587785 0.836660 0.7
0.8 -0.223144 2.225541 -0.096910 0.587785 -0.809017 0.894427 0.8
0.9 -0.105361 2.459603 -0.045757 0.309017 -0.951057 0.948683 0.9
1.0 0.000000 2.718282 0.000000 0.000000 -1.000000 1.000000 1.0
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% a.out

6 is a perfect number
6 =1+2+ 3

28 is a perfect number
28 =1+2+ 4+ 7 + 14

Sl ol e ¥
3,8 adl s oy 50 3,50 ) 4 aslsl s Lus ()
:@\S Lg\j! J.S\.sjg}\f \) (ju').sf(x,xo,xl)) JJ; .u.,\.cj(Jw' OO Xg 9 Xg ¢ X) JJ\JW‘\MASM}H ﬁ\;‘

Flron _)_J'sin(_r) e
J\L,To,I1) = e ToS=T s

pne b.»'\.s_;)'\.g w\; NaN aj\,‘.s}._f )\} T 2als 5l C)Lf» X Jf\
ol " S S g e S e (§ Ann§o 3 “Not a Number & ,ls oly Sl st CE\, o NaN: gl
&)y 8 g ol suis & £loating-point ¢ £, sl 5l eolital b Sl ¢ ams &S SbL) Llg . NaN

s XS Jls

double zero = 0;
cout << zero/zero;

ItS ol il o b8 (e NaN S o 5

S sslizal 355 b 53505) Gl ol ) adls e & clmain Jls, S bl N ol

#include <iostream>

#include <cmath>

// The function should go here...
int main(void)

35 cPU(central processing unit)

¢ integration
37 |EEE(Engineers Institute of Electrical and Electronics)
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cout << "Input x, x0, x1: ";
double x, x0, x1;
cin >> x >> x0 >> x1;
cout << "Evaluating the function at x = " << x
<< " between the limits x0 = " << x0
<< " and " << x1 << "\n";
cout << "f(" << x << ") = " << myFunction(x, x0, x1) << "\n";
return O;

Lad S ol sl ol a5 ()
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A. f(x) = x, for 0 £ x < 1.
B. f(x) =1 —x, for 0 < x < 1.
C. f(x) = x, for 0 £ x <1/2, f(x) =1 - x, for 1/2 £ x £ 1.

DS edd o lude @U‘A;S =8 L (,q.)}i]\ &S s S Jols luadl aSlY
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FLOAT 32-BITS

EXPO-

NENT MATISSA 23 BITS
8 BITS

1 BIT
SIGN

DOUBLE 64-BITS

EXPONENT
11 BITS MATISSA 52 BITS

1 BIT
SIGN

-'\‘J*;‘ Jlﬂ-' 2L e b,

//File: precisionFloat.cpp

#include <iostream>

using namespace std;

float precision (void)

{
float one = 1.0f, e = 1.0f, onePlus;
int counter = 0;

do

{
counter = counter + 1;
e = e/2.0f;
onePlus = one + e;

141 Data Abstraction
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}while (onePlus != one);
cout<< "Converged after " << counter << " iterations\n";
return e;

}

int main (void)

{
cout<< "Float resolution = " << precision() << "\n";
return O;

Mgl g9 A

Converged after 24 iterations
Float resolution = 5.96046e-08

S o iy 2 | float g 5l e & float variable = value; YL ¢4l ;s

//File: precisionDouble.cpp
#include <iostream>

using namespace std;

double precision (void)

{

double one = 1.0, e = 1.0, onePlus;
int counter = 0;
do
{
counter = counter + 1;
e = ¢e/2.0;
onePlus = one + e;
}while (onePlus != one);
cout<< "Converged after " << counter << " iterations\n";

return e;

}

int main (void)

{

cout<< "Double resolution = " << precision() << "\n";
return 0;

A ged (o9 A

Converged after 53 iterations
Double resolution = 1.11022e-16

//File: precisionLongDouble.cpp
#include <iostream>

using namespace std;
long double precision (void)

{
long double one = 1.0L, e = 1.0L, onePlus;

int counter = 0;




do

counter = counter + 1;

e = e/2.0L;
onePlus = one + e;
}while (onePlus != one);
cout<< "Converged after " << counter << " iterations\n";

return e;

}

int main (void)

{
cout<< "Long double resolution = " << precision() << "\n";
return O;

el o A

Converged after 64 iterations
Long double resolution = 5.42101e-20

:Aiﬁigjﬁja\)ﬂ)’dm\.}jgfloatQ\ﬁxdaéjmba;@ﬁd\j

//File: rangeFloat.cpp
#include <iostream>
#include <iomanip>

using namespace std;

int main (void)
{
float x = 1.0f, x0;
float y = 1.0£, yO;
int counter = 0;
do
{
counter = counter + 1;
x0 = x; x = x*2.0f; // Multiply by 2
yvO = vy; yv = y/2.0f; // Divide by 2
cout<<setw(4) << counter << ": "
<<setw (1l2) <<« x << " ¢ "
<<setw (12) << y << "\n";
}while(x0 !'= x || y0 != vy);
return 0;

gl o9
1: 2 0.5
2: 4 0.25
3: 8 :: 0.125
4: 16 0.0625
5: 32 :: 0.03125
125: 4.25353e+37 :: 2.35099e-38
126: 8.50706e+37 :: 1.17549e-38
127: 1.70141e+38 :: 5.87747e-39

128: Inf :: 2.93874e-39
129: Inf :: 1.46937e-39




130: Inf :: 7.34684e-40

147: Inf

5.60519e-45
148: Inf 2.8026e-45
149: Inf 1.4013e-45
150: Inf 0

SECRPRL St
ol 1y s i 650 InE .l S Sl sae 0ols plis ol IEEE' T 5l Skl Ing

ol 22 10 ol B 51 Sa S alael gl £loat (g edgdme aS 55 g0 0> LY

//File: rangeDouble.cpp
#include <iostream>
#include <iomanip>

using namespace std;

int main (void)

{
double x = 1.0, x0;
double y = 1.0, yO0;
int counter = 0;
do
{

counter = counter + 1;

x0 = x; x = x*2.0; // Multiply by 2
v0 = y; yv = y/2.0; // Divide by 2
cout<<setw (4) << counter << ": "
<<setw (12) << x << " 2 "
<<setw (1l2) << y << "\n";
}while(x0 !'= x || y0 != vy);
return 0;
}
:AJ}QJ Lf”ﬁf;
1: 2 0.5
2: 4 :: 0.25
3: 8 :: 0.125
4: 16 0.0625
5: 32 0.03125
1021: 2.24712e+307 :: 4.45015e-308
1022: 4.49423e+307 :: 2.22507e-308
1023: 8.98847e+307 :: 1.11254e-308

1024: Inf :: 5.56268e-309
1025: Inf :: 2.78134e-309

1073: Inf :: 9.88131e-324
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1074: Inf :: 4.94066e-324
1075: Inf :: O

268 1ol 1y 15 s 4sb, double (s sssdms Liulesl sl

//File: rangeLongDouble.cpp
#include <iostream>
#include <iomanip>

using namespace std;

int main (void)

{

long double x = 1.0L, xO0;
long double y = 1.0L, yO;
int counter = 0;

do
{
counter = counter + 1;
x0 = x; x = x*2.0L; // Multiply by 2

y0 = y; y = y/2.0L; // Divide by 2
cout<<setw (4) << counter << ": "
<<setw (l2) << x << " ¢ "
<<setw (12) << y << "\n";
}while(x0 != x || y0 !'= vy);
return 0;
}
g 7o A
1: 2 :: 0.5
2: 4 :: 0.25
3: 8 :: 0.125
4: 16 0.0625
5: 32 0.03125
16382: 2.97433e+4931 :: 3.3621e-4932
16383: 5.94866e+4931 :: 1.68105e-4932

16384: Inf :: 8.40526e-4933
16385: Inf :: 4.20263e-4933

16443: Inf

1.45808e-4950
16444: Inf 7.2904e-4951
16445: Inf 3.6452e-4951
16446: Inf 0
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//File: oneNotOne.cpp

#include <iostream>

#include <iomanip>
using namespace std;

int main (void)
{

cout<< "N? ";

double N;
cin>> Nj;
float fraction = 1.0/N;
cout<< "Will compute " << fraction << " * " K N << " ="
float sum = 0;
for (int 1 = 1; 1i <=N; 1 =1 + 1)
sum = sum + fraction;

cout<<setprecision(l19) << sum << "\n";
return 0;
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char ch;
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ch = ’a’;
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char ch = "a’;
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ch = "a";
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//File: chars.cpp
#include <iostream>
using namespace std;
int main (void)

{

for(int 1 = 0; i < 256 ; 1 =1 + 1)

{
char ¢ = 1;
if (1 <= 127)
cout<< "Int " << 1 << "-->" << ¢ << " in ASCII\n";
else
cout<< "Int " << 1 << "-->" << ¢ << " beyond ASCII\n";

}

return 0;
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148 ASCII = American Standard Code for Information Interchange
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cout<< "This is a string!\n";
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string str = "This is a string!\n";
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//File: stringl.cpp
#include <iostream>
#include <string>

using namespace std;

int main (void)
{

string response;
do
{
cin>> response;
cout<< response + "\n";
}while (’.’ != response[0]); //Note vector notation
return 0;

}
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//File: string2.cpp

#include <iostream>
#include <string>




using namespace std;

int main (void)
{
string sentence;
do
{
getline (cin, sentence) ;
cout<< sentence + "\n";
}while (’.’ != sentencel[0]);
return O;
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//File: string3.cpp
#include <iostream>
#include <string>

using namespace std;

int main (void)
{
cout<< "Type in a string: ";
string rl;
cin>> rl;
cout<< "Your response was " << rl.length() << " chars long\n";

cout<< "Type in another string: ";
string r2;

cin>> r2;

cout<< "Your response was " << r2.length() << " chars long\n";
cout<< "Putting them together: " << rl + "™ " + r2 << "\n";

cout<< "Slicing and splicing them up:
<<rl.substr(0,2) + r2.substr(4,7) << "\n";

return 0;
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int gradeForStudentl = 98;
int gradeForStudent2 = 79;
int gradeForStudent3 = 88;

int gradeForStudent217 = 91;
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vector<int> gradeForStudent (217);
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gradeForStudent [0] = 0;
gradeForStudent[1l] = 20;
gradeForStudent[20] = -10;
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#include <iostream>
#include <vector>

const int NumberOfStudents= 217;
vector<int> gradeForStudent (NumberOfStudents) ;
for(i = 0; i1 < gradeForStudent.size(); 1 =1 + 1)
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cout << "Input grade for student number << i << ": ";
cin >> gradeForStudent[i];

}
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152 Object
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//File: sumGradesGood.cpp
#include <iostream>
#include <vector> //Need this to use the vector "class"

using namespace std;

int main (void)

{
const int MaxNoStudents = 10;
vector <int> grade (MaxNoStudents) ;

int sum = 0;

for (int i = 0; 1 <grade.size(); 1 = 1 + 1)

{
cout << "Grade for student #" << i + 1 << ": "; // Note the "+ 1"
cin >> grade[i];
sum = sum + grade[i];

}

cout << "\nGrade report:\n\n";

for (int i = 0; i < grade.size(); i =1 + 1)
cout<< "Grade for student #" << 1 + 1 << ": \t" << grade[i] << "\n";
cout<< "Class avg is : " <<static cast<float>(sum)/grade.size() << "\n";

return 0;

14 gad ($39)9

Grade for student #1:
Grade for student #2:
Grade for student #3:
Grade for student #4:
Grade for student #5:
Grade for student #6:
Grade for student #7:
Grade for student #8:
Grade for student #9:
Grade for student #10: 10
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Grade report:

Grade for student #1:
Grade for student #2:
Grade for student #3:
Grade for student #4:
Grade for student #5:
Grade for student #6:
Grade for student #7:
Grade for student #8:
Grade for student #9:
Grade for student #10: 10
Class avgis : 5.5
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//File: sumGradesBetter.cpp
#include <iostream>
#include <vector> //Need this to use the vector "class"

using namespace std;
int main(void)
{
cout << "Number of students writing the test: ";
int nStudents;
cin >> nStudents;
vector <int> grade (nStudents) ;

int sum = 0;

for (int 1 = 0; 1 < grade.size(); 1 =1 + 1)

{
cout << "Grade for student #" << i + 1 << ": "; // Note the "+ 1"
cin >> grade[i];
sum = sum + grade[i];

}

cout<< "\nGrade report:\n\n";

for (int 1 = 0; 1 <grade.size(); 1 =1 + 1)
cout<< "Grade for student #" << i + 1 << ": \t" << gradel[i] << "\n";;
cout<< "Class avg is : " <<static cast<float>(sum)/grade.size() << "\n";

return 0;

4 ged (69959
Number of students writing the test: 3
Grade for student #1: 6

Grade for student #2: 8
Grade for student #3: 9




s 9
Grade report:
Grade for student #1: 6
Grade for student #2: 8
Grade for student #3: 9
Class avgis : 7.66667
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//File: sumGradesBest.cpp
#include <iostream>
#include <vector> //Need this to use the vector "class"

using namespace std;

int main (void)
{
vector<int> grade;
double sum = 0, score;
do
{
cout << "Input a student’s grade: ";
cin >> score;
if (0. <= score && 100. >= score)
{
sum = sum + score;
grade.push back (score);
}
}while (0. <= score && 100. >= score);
cout << "\nGrade report:\n\n";

for (int 1 = 0; 1 < grade.size(); 1 =1 + 1)
cout << "Grade for student #" << i + 1 << ": \t" << grade[i] << "\n";
cout<< "Class avg is : " << sum/grade.size() << "\n";

return 0;

Mg (6399
Input a student’s grade: 79
Input a student’s grade: 60
Input a student’s grade: 99
Input a student’s grade: 57

Input a student’s grade: -1
Grade report:

Grade for student #1: 79
Grade for student #2: 60
Grade for student #3: 99
Grade for student #4: 57
Class avgis : 73.75
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//File: integrate.cpp
#include <iostream>
#include <cmath>
#include <vector>

using namespace std;

double integrateleft (vector<double> f, vector<double> x)
{
double sum = 0;
for (int 1 = 0; i <f.size() - 1; i =1 + 1)
sum = sum + flil*(x[1 + 1] - x[i]):;
return sum;

}

double integrateRight (vector<double> f, vector<double> x)
{
double sum =
for (int 1
sum = sum
return sum;

0;
0; 1 <f.size() - 1; 1 =1 + 1)
+ £[1 + 1]1*(x[1 + 1] - x[1i]);

}

double integrateMiddle (vector<double> f, vector<double> x)
{
double sum = 0;
for (int 1 = 0; i <f.size() - 1; i =1 + 1)
sum = sum + 0.5* (f[i] + f£[1i + 1])*(x[1 + 1] - x[1]);
return sum;

}

int main (void)
{
cout << "Number of points in the integration mesh: ";
int mesh;
cin >> mesh;
vector <double> f (mesh), x(mesh);

for(int 1 = 0; i < mesh; i =1 + 1)

{
x[1i] = static_cast<double>(i)/(mesh - 1);
fli] = exp(x[i]);




double integral = integrateleft (f, x);
cout <<"left = \t\t" << integral << " cf " <<exp(1.0) - 1.0
<< "™ diff = " << integral - (exp(1.0) - 1.0) << "\n";

integral = integrateRight (f, x);
cout <<"right = \t" << integral << " cf " <<exp(1l.0) - 1.0
<< "™ diff = " << integral - (exp(1.0) - 1.0) << "\n";

integral = integrateMiddle (f, x);
cout <<"midpoint = \t" << integral << " cf " <<exp(1l.0) - 1.0
<< "™ diff = " << integral - (exp(1.0) - 1.0) << "\n";

return O;
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#include <iostream>
#include <vector>
#include <cstdlib>
using namespace std;

float innerProduct (const vector<float>& a, const vector<float>& b)

{
//Why did the function use the const qualifiers in the parameter list
//and pass the vectors by reference?
//Bnswer the question and insert your code after this line.

}

int main (void)
{
intvectorLength = 10;

vector<float> x (vectorLength);
cout << " x: ";

for (int i = 0; 1 <vectorLength; i = i + 1)
{
x[1] = rand()%100;

cout << "\t" << x[i];
}

cout << "\n";

vector<float> y(vectorLength);
cout << " y: ";
for (int 1 = 0; i < vectorLength; 1 =1 + 1)
{
y[i] = rand()%10;
cout<< "\t" << y[i];
}

cout<< "\n";

cout<< "Inner product is: " <<innerProduct(x,y) << "\n";




return 0;
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#include <iostream>
#include <vector>
#include <cstdlib>
using namespace std;

void minMax (const vector<int>& ¢, inté& min, inté& max)

{
//Why were min and max given as "reference parameters"?
//Answer the question and insert your code after this line.

}

int main (void)
{

int vectorLength = §;

vector<int> a(vectorLength);
cout << " a: ";
for (int i = 0; i <vectorLength; i =i + 1)
{
ali] = rand();
cout<< "\t" << afi];
}

cout<< "\n";

int minimum, maximum;
minMax (a, minimum, maximum) ;

cout<< "The minimum array element is: " << minimum << "\n";

cout<< "The maximum array element is: " << maximum << "\n";
return 0;
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#include <iostream>
#include <vector>
#include <cstdlib>

using namespace std;

vector<int> nothingNegative (const vector<int>& a)

{
//Why can this program, when compiled with just the function stub,
//go into what looks like an infinite loop?
//Answer the question and insert your code after this line.

}

int main (void)
{
int vectorLength = 10;
vector<int> bothSigns (vectorLength) ;
cout << " Input vector: ";
for (int 1 = 0; i <vectorlLength; 1 = 1i + 1)
{
bothSigns[i] = rand()%201 - 100;
cout << "\t" <<bothSigns[i];
}

cout << "\n";

vector<int> noNegs = nothingNegative (bothSigns) ;
cout << " Output vector: ";

for (int i = 0; 1 <noNegs.size(); i =1 + 1)

{

cout << "\t" <<noNegs[i];

}

cout << "\n";

return 0;
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#include <iostream>
#include <vector>
#include <cstdlib>
#include <ctime>
using namespace std;

//Function definition goes here...

int main (void)

{
srand (time (NULL) ) ;
int size = rand()%20 + 10; //size is a RN between 10 and 29
vector<int> in(size), out;

for (int i = 0; 1 < in.size(); 1 =1 + 1)
in[i] = rand()%19 - 9; //RN between -9 and +9

cout << "Original vector is size " << in.size() << endl;
for (int i = 0; 1 < in.size(); 1 =1 + 1)

cout << inf[i] << "™ ";
cout << "\n\n";

extractNegs (in, out);
cout << "Returned vector is size " << out.size() << endl;
for (int 1 = 0; 1 < out.size(); 1 =1 + 1)

cout << out[i] << " ";

cout << "\n\n";

cout<< "Modified vector is size " << in.size() << endl;




for (int i = 0; 1 < in.size(); 1 =1 + 1)
cout << inf[i] << "™ ";
cout<< "\n\n";

return O;

LolS e 8
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#include <iostream>
#include <vector>
#include <cstdlib>
#include <cmath>
#include <ctime>

using namespace std;

//Function definition goes here...

int main(void)

{
srand (time (NULL) ) ;
int size = rand()%20 + 10; //size is a RN between 10 and 29
vector<int> in(size);

for (int i = 0; 1 < in.size(); 1 =1 + 1)
{

in[i] = rand()%$90 + 10;

cout << inf[i] << "™ ";

}

cout << endl;

vector<int> out = squarelndex(in);
cout<< "Returned vector is size " << out.size() << endl;
for (int 1 = 0; 1 < out.size(); 1 =1 + 1)

cout<< out[i] << " ";

cout << endl;

return 0;
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#include <iostream>
#include <vector>
#include <cstdlib>

using namespace std;
vold sort (vector<int>& a) {}

int main (void)

{
cout<< "Input the minimum and maximum random int: ";
int minRange, maxRange;
cin >> minRange >> maxRange;

cout << "Input the length of the vector: ";
int vectorLength;
cin >> vectorLength;

vector<int> unsorted(vectorLength) ;

cout << " Vector beforehand: \t";

for (int 1 = 0; i < vectorLength; 1 =1 + 1)

{
unsorted[i] = minRange + rand() % (maxRange - minRange + 1);
cout << unsorted[i] << " ";

}

cout << "\n";

sort (unsorted) ;

cout << " Vector afterhand: \t";

for (int i = 0; i < unsorted.size(); i =1 + 1)
{

cout << unsorted[i] << " ";

}
cout << "\n";
return 0;

\#
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if (0 == n%divisor) nIsPrime = false;
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#include <iostream>
#include <vector>
#include <cstdlib>

vector<int> getPrimes (constintNPrimes) {}

int main (void)

{
cout << "Input the number of primes to find: ";
int NPrimes;
cin >> NPrimes;

vector<int> primes = getPrimes (NPrimes); //Get the primes
cout << "The first " <<primes.size() << " prime numbers: ";
for (int i = 0; 1 <primes.size(); i =1 + 1)
{

cout << primes[i] << " ";

}
cout << "\n";
return O;
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#include <iostream>
#include <vector>
#include <cstdlib>
using namespace std;

voidnoRepeats (vector<int>& a) {}

int main (void)

{
cout << "Input the minimum and maximum random int: ";
int minRange, maxRange;
cin >> minRange >> maxRange;

cout << "Input the length of the vector: ";
int vectorLength;
cin >> vectorLength;

vector<int> hasRepeats (vectorLength) ;
cout << " Vector beforehand: \t";

for (int i = 0; 1 < vectorLength; i = i + 1)

{
hasRepeats[i] = minRange + rand ()% (maxRange - minRange + 1);
cout << hasRepeats[i] << " ";

}

cout << "\n";




noRepeats (hasRepeats) ;

cout << " Vector afterhand: \t";
for (int i = 0; 1 < hasRepeats.size(); 1 = 1 + 1)
{
cout << hasRepeats[i] << " ";
}

cout << "\n";
return O;
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const int NROWS = 3;

const int NCOLUMNS = 2;
int a[NROWS] [NCOLUMNS] ;

4oz ) NROWS-1 b 0 ¢ b cis; oslas b sam 90 sl o] il e sl a5 il oo 53 55 4w a1 K
sl oS el ol Jle K aly] cpl o ss e eslizad b 4 YU 5| NCOLUMNS-1 b 0 b o5 s leds Cunl

..A.:S@&ASQTQ%,:MJLB-

a[0][0] | a[O0][1]
a[1][0] | a[1][1]
a[2][0] | a[2][1]

oso 4 Gl wls )l LS ol 4 s K 4Ll Kol 4 wils o o0 sl Ses b ol &

slasls p s NROWS b a4 g35me b &oso 4 |51 il oo Lo o o lal (s (] 4 [NROWS] [NCLUMNS]
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const int NROWS = 3;
const int NCOLUMNS = 2;
int a[NROWS] [NCOLUMNS] = {0};

W0 A g A Lo L bl sl s ol 58 o ls
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2 g oolamal 55 Sbss S wlas 5l adyl 2 Llade gl

const int NROWS = 3;
const int NCOLUMNS = 2;

int a[NROWS] [NCOLUMNS] = {{1,2}, {3,4}, {5,6}};
1l ) O 50 4 ol ams S
1]2
3|14
5|6

bl gl sl gl 51 U et JSa 4 4] Sl 85 e &S| el s ol b o)l sl
e olsie 4 .5,l0K ol

const int NROWS = 3;
const int NCOLUMNS = 2;
int a[NROWS] [NCOLUMNS] =
{ {1,2},

{3,4},

{5,6}
}i
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const int NROWS = 3;
const int NCOLUMNS = 2;

int a[NROWS] [NCOLUMNS] = ({1}, {3}, {5}};
il ) Soo A o) A &S
110
3]0
50
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const int nrows = 10;
const int ncolumns = 20;
float f[nrows] [ncolumns];
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//File: whereltsAt.cpp
#include <iostream>

int main (void)
{
const int NROWS = 3;
const int NCOLUMNS = 2;
int a[NROWS] [NCOLUMNS] = {{1}, {3}, {5}};

cout << a[0][0] << ":" << a[0][1] << "\n";
cout << a[l][0] << ":" << a[l]l[l] << "\n";
cout << a[2][0] << ":" << af[2][1] << "\n";
cout << "gal[2][1l]: "™ << &al[2][1] << "\n";
cout << "ga[2][0]: "™ << &al[2][0] << "\n";
cout << "gal[ll[l]: "™ << &all][1l] << "\n";
cout << "g&a[l]l[0]: "™ << &al[l][0] << "\n";
cout << "g&a[0][1l]: "™ << &al[0][1l] << "\n";
cout << "&a[0][0]: "™ << &a[0][0] << "\n";
cout << "a: " << a << "\n";

return 0;

}

U NV T - Iy
1:0
3:0
5:0
&al[2][1]: Oxbffff72c
&a[2]1[0]: Oxbffff728
&a[l][1]: Oxbffff724
&a[l1]1[0]: Oxbffff720
&a[0][1]: Oxbffff7lc
&af[0][0]: Oxbffff718
a: Oxbffff718
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//File: fastArray.cpp

int main (void)

{
const int SIZE = 1000;
float a[SIZE] [SIZE];
for(int k =1 ; k <= 100 ; k =k + 1)
for(int 1 = 0 ; 1 <= SIZE -1 ; i =1 + 1)
for(int j = 0 ; j <= SIZE - 1 ; j = 3J + 1)
ali]l[j] = 1;
return 0O;
}

\.@,ﬁéubdaslowarray.cpp G byl al ce o L m YU g 4l 23l s Cs o s WL )

//File: slowArray.cpp

int main (void)

{
const int SIZE = 1000;
float a[SIZE] [SIZE];

for(int k = 1 ; k <= 100 ; k =k + 1)
for(int 1 = 0 ; 1 <= SIZE - 1 ; 1 =1 + 1)
for(int j =0 ; j <= SIZE -1 ; j =3 + 1)
aljl il = 1;

return 0;

hts



(o jahin)) bo i3l 9 bo )] - 4500 e i) s 2o Az : polilia L

b K a stm 5 T K ook 3.1.8

Sogi poolinp Al K u L] K88 Sy gt e patie sdn o ALT L gan aix b 4l G5 &S calo
2l s S e 2l sl a5 S s ] 55 b &8s 58 asia U st sl B Sledbl L

w‘ [ r\:u‘jj J\.’LA)J M&J\SJ‘M.)}MUW
//File: 2d.cpp
#include <iostream>
#include <iomanip>
#include <cmath>
#include <vector>

const int SIZE = 24;
const int MAX PRINT = 24;

void printArray(float al[][SIZE])
{
if (SIZE <= MAX PRINT)
{
for(int 1 = 0; 1 < SIZE; 1 =1 + 1)
{
for(int j = 0; j < SIZE; J =3 + 1)
cout << setw(2) << static cast<int>(al[i] []J]) << "™ ";
cout << "\n";
}
}
else cout << "Array is too big to print.\n";
return;

}

void productArray(vector<float>& y, float O[] [SIZE], vector<float> x)
{
for(int i = 0; i < SIZE; i =1 + 1)
for(int j = 0; j < SIZE; j = j + 1)
yli] = y[i]l + O[i]1[J] * xI[3J1;
return;

}

int main (void)
{
/* Initialize the D array */
float D[SIZE] [SIZE] = {0};
for(int i = 0; i < SIZE - 1; i =1 + 1)
{
D[i] [1] = -1;
D[i][1i + 1] = 1;
}
// Initialize the I array
float I[SIZE][SIZE] = {0};
for(int 1 = 1; i < SIZE; i =1 + 1)
for(int j = 0; Jj <= 1i; j = 3J +
I[i1[3] = 1;

1)

// Print out D and I arrays
cout << "The \"D\" array:\n"; printArray(D);
cout << "The \"I\" array:\n"; printArray(I);

// Initialize the f and x vectors
vector<float> f(SIZE), x(SIZE);
for(int i = 0; i < SIZE; i = 1 + 1)
{
x[1i] = -1 + 2.0*1/(SIZE - 1);
fli] = 1.0/(1.01 - x[1]);

hts
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// Operate on f with D and normalize

vector<float> d(SIZE);
productArray(d, D, f);

i < SIZE - 1; i =1 + 1)

0;

for (int 1

// Operate on f with I and normalize

vector<float> F(SIZE);

productArray(F,I,f);

i+ 1)

i < SIZE; 1 =

1;

for (int 1

// Print results

"

X

Cout << "

<< " o fom

<< " g

<< "w F\nll;

for(int 1 = 0

i<=S8IZE -1 ; 1=1+1)

’

: fixed)

<< x[1] << ™ v
<< fli] <<

cout << setiosflags(ios:

<< setw(1l1l)
<< setw(1l1l)
<< setw(1l1l)

won

<< d[i] <<

<< F[1] << "\n";

<< setw(1l1l)

return 0;

Wl 3 Osgo 4 WG el azes

The "D" array:

0O 0 0 O O

1
-1 1 0 0 O

-1 1
-1
0 O

0 0 0 O

o 0o o 0o 00O 0OO OO OO OO O O 0 O0 O

1
-1 1 0

-1

0O 0 O

0 0 0 O

-1 1

0O 0 0 0 O

-1

0O 0 0 0 0 O

-1

0O 0 o 0 0 0 O

0

0O 0 0 0 0 0 O
0O 0 o 0 0 0 O
0O 0 o 0 0 0 O
0O 0 0 0 0 0 O
0O 0 o 0 0 0 O
0O 0 o 0 0 0 O
0O 0 0 0 0 0 O
0O 0 0 0 0 0 O
0O 0 o 0 0 0 O
0O 0 o 0 0 0 O
0O 0 0 0 0 0 O
0O 0 0 0 0 0 O
0O 0 o 0 0 0 O
0O 0 0 0 0 0 O
0O 0 0 0 0 0 O

0
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"I" array:

0

FRRRRRERRRPRRPRRRRERRRPRRERRBRRERERRRRRR
HFRRRRRERRRPRRPRRRERRRRERRBRRRERRPRRERRREROO

X

.000000
.913043
.826087
.739130
.652174
.565217
.478261
.391304
.304348
.217391
.130435
.043478
.043478
.130435
.217391
.304348
.391304
.478261
.565217
.652174
.739130
.826087
.913043
.000000

0

FRRRRRERRRRPRRRRERRRPRRERRBRHERERRRRPROO

HFRRRRRERRRRRRERRRRERRBRRRERRRPRPROOOO

=
OCUUWMNMNMNRKFRKFRPRRRHPOOOOOOOOOOOO

[y
o
o

HFRRRRRERRRRHRRERRRRERRBRRRERRRPROOOOO
HFRRHRHRHERRRRHRRERRRRERHERRERHERROOOOOO

£

.497512
.520009
.544637
.571713
.601622
.634833
.671925
.713621
.760834
.814736
.876859
.949237
.034638
.136925
.261657
.417129
.616304
.880621
.248289
.794654
.691814
.437352
.313904
.000000

HFRRHRHRHERRRRHRRERRRRERHERRERHROOOOOOO
HFRRHRHRHERRRRHERRERRRHERHERHROOOOOOOO

A WMNRFHPFRPFRPROOOOOOOOOOOO

w=Amm+Aﬂ%+AQb'”

hts
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HFRRHRHRHERRPRRPRRHERERERRPRHEPOOOOOOOOOO

d

.258711
.283216
.311375
.343954
.381930
.426560
.479500
.542947
.619879
.714408
.832347
.982116
.176305
.434410
.787930
.290509
.039655
.228182
.283189
.317343
.073689
.080322

390381

.000000

HRHRHRRRRHEHERERHEHEHEOOOOOOOOOOO
HRHRHRRRHEHEHEHEHEHOOOOOOOOOOOO
HRHRHEHRRRHEHEHEHOOOOOOOOOOOOO
HRHRHEHRRERHRHEHHEHOOOOOOOOOOOOOO
HRHRHEHRHRERHRHEHHOOOOOOOOOOOOOOO
HRHRHRHERHRHOOOOOOOOOOOOOOOO
HRHHRHERHEROOOOOOOOOOOOOOOOO
HRHHRHEROOOOOOOOOOOOOOOOOO
HRHHHROOOOOOOOOOOOOOOOOOO
HRHHOOOOOOOOOOOOOOOOOOOO
HHHOOOOOOOOOOOOOOOOOOOOO
HHOOOOOOOOOOOOOOOOOOOOOO
HOOOOOOOOOOOOOOOOOOOOOOO

F
.000000
.088480
.135840
.185554
.237869
.293072
.351500
.413554
.479714
.550560
.626809
.709351
.799320
.898183
.007892
.131120
.271669
.435201
.630704
.873718
.194744
.667557
.564421
.260068
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char s[4];

s[0] = "H';
s[1l] = "i’";
s[2] = '\0’; /* null */
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"\0’; /* null */
0; /* the same thing */
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char s[] = {’H',"1i","’\0"};
e Y B PN S WU g U Wl S W A W PN I SO
oled Sem g oalyel, @

char s[] = "Hi";
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char mistake[] = {'b’,’0",’0’,'b’,"0","0"};
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//File: charArray.cpp
#include<iostream>
#include<string>

int main (void)
{
char correct[1l2] =
{III, IAI, ImI, Icl, IOI, IrI, IrI, IeI, ICI, Itl, I!I, I\OI};
char moreData[] = "Will this print?";
char someDatal[5] = {100, 97, 114, 110, O0};
char mistake[8] = {’'A", 'm’, "i’, ’'s’, 't’, 'a’', k', 'e'};
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cout << mistake << "\n" << correct << "\n";
return 0;
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char checkerboard[8][8];
for (int 1 = 0; 1 < 8; 1 =1 + 1)
for(int 3 =0; 3 <8; j =3 + 1)

checkerboard[i] [j] = " ’; //Initialize with spaces
checkerboard[0] [0] = 'R’; //Place a red checker on the board
checkerboard[7][0] = "B’; //Place a black checker on the board
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// Define a structure called Student
struct Student
{

string name;
int section;
float grade;
}i
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struct Student
Dan = {"Smith, Dan", 210, 79.8},
Jan = {"Brown, Jan", 201, 89.3};

R iy a5 s a0 5 0 S r\; L g Jany Dan Ll ys

hts



(o jahin)) bo i3l 9 bo )] - 4500 e i) s 2o Az : polilia L

ﬂjtzﬁiﬁﬂﬂj‘-uio a L;bb L}?}<)‘¢5.Yﬂ/\

r'v.g g;h') )\AM j’) g_))‘,.».& A )Lz-\.w ‘_g\.b J““)L )\ r\.)SJA rg‘y [0l ‘f'.w\.: b.)/.gi gh.) )L\M

210; Dan.grade = 79.8
=8

Dan.name .
201; Jan.grade 9.3

Jan.name

"Smith, Dan"; Dan.section
"Brown, Jan"; Jan.section
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Jan.name = "Smith, Jan"; // Jan and Dan get married!
Jan.section = 210; // Jan moves over to Dan’s section (bad idea)

Zpe.ﬂfvdli?ﬁ W5 e S olse 4 1) Hla e f'f?;\}sgfaw\’“

Dan = Jan;
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//File: structurel.cpp

#include<iostream>
#include<string>

struct Student{string name; int section; float grade;};

void switchStruct (struct Student a, struct Student b)
{
// I/0 statements left out
struct Student temp = a; a = b; b = temp; // Switch a and b
// I/0 statements left out
return;

hts
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int main (void)

{
struct Student
Dan = {"Smith, Dan", 210, 79.8},
Jan = {"Brown, Jan", 201, 89.3};
// I/0 statements left out
switchStruct (Dan, Jan) ;
// I/0 statements left out
cout << Dan.name <<endl;
return O;
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//File: structurel2.cpp

#include<iostream>
#include<string>

struct Student{string name; int section; float grade;};

void switchStruct (struct Studenté& a, struct Studenté& b)
{
// I/0 statements left out
struct Student temp = a; a = b; b = temp; // Switch a and b
// I/0 statements left out
return;

}

int main (void)

{
struct Student
Dan = {"Smith, Dan", 210, 79.8},
Jan = {"Brown, Jan", 201, 89.3};
// 1/0 statements left out
switchStruct (Dan, Jan) ;
// 1/0 statements left out
Cout<<Dan.name<<endl;
return 0;
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//File: structure3.cpp
#include<iostream>
#include<iomanip>
#include<string>
#include<vector>
#include<cstdlib>

// Define a structure called Student

const int maxNameLength = 10;

struct Student

{
char name[maxNameLength];
int section;
float grade;

b

bool switchStruct (struct Studenté& a,
{

struct Student temp = a; a = b; b

return false;

}

A8 o (5 e ddli e am a5 am s 505 SL oL

struct Studenté& b)

temp; // Switch a and b

void sortStruct (vector<struct Student>& list, bool n, bool s, bool g)

{

bool sorted;

if (n)
{
do
{
sorted = true;
for (int i = 0; 1 < list.size() - 1; i =1 + 1)
{
string stringl = list[i].name;
string string2 = list[i+1].name;
if (stringl > string2)
sorted = switchStruct (list([i],list[i+1]);
}
lwhile (!sorted):;

}
else if (s)
{

do

{

sorted = true;

for (int i = 0; i < list.size()

-1; i =1 + 1)

if (list[i].section > list[i+1].section)
sorted = switchStruct(list([i],list[i+1]);

}while (!sorted);
}
else if (9)
{

do

{

sorted = true;

for (int i = 0; 1 < list.size() - 1; i =1 + 1)

hts



}

if

}while

return;

(list[i].grade < list[i+1l].grade)
sorted = switchStruct (list[i],list[i+1]);

(!sorted);

int main (void)

{

hts

cout << "How many students in the class? ";
int nStuds;

cin >> nStuds;
vector<struct Student> myClass (nStuds);

for
{

(int 1 = 0; i < nStuds; 1 =1 + 1)

myClass[i].section = 200 + rand()%10;
myClass[i].grade = 0.1* (rand()%1001);

int namelLength = 2 + rand() % (maxNameLength - 2);
for (int j = 0; j < namelength; j = j + 1)

myClass[i]

.name[j] = 97 + rand() %26;

myClass[i] .name [nameLength - 1] = "\0’;

myClass[i]
cout << setw(maxNameLength)

<< myClass[i].section << ",
<< myClass[i].grade << "\n";

}

bool
bool
bool
cout

sortByName = false;
sortBySection = false;
sortByGrade = false;
<< "Sort by name (0 (no) or 1 (yes))? ";

cin >> sortByName;

if

{

(!'sortByName)

cout << "Sort by section (0 (no)
cin >> sortBySection;
if (!sortBySection)

{

cout << "Sort by grade (0 (no)
cin >> sortByGrade;

}
}

.name[0] = myClass[i].name[0] - 32;
<< myClass[i] .name << ", "

’

or 1 (yes))? ";

or 1 (yes))? ";

sortStruct (myClass, sortByName, sortBySection, sortByGrade);
for (int 1 = 0; 1 < nStuds; 1 =1 + 1)

cout << setw(maxNameLength)

return 0;

<< myClass[i].section << ",

<< myClass[i] .name << ", "

<< myClass[i].grade << "\n";



s Sl al,l 5 b ksl g eslizal 51 Je Ve ¥ A

A M‘j} b.)‘.) cu.éy w%).) J‘j M\JJ;

//File: survivor.cpp

#include <iostream>
#include <fstream>
#include <iomanip>
#include <cstdlib>

const int NX = 20; // x-grid dimensions

const int NY = 7; // y-grid dimensions

const int STEPS = NY; // # of time steps

const int NCELL = 1000; // # of pairs per cell

const int TOTAL = (NX*NY*NCELL); // total # of pairs

struct N {int nE; int nP;}; // # electrons, # ions
ofstream resultsOnFile; // Open an output file stream

// This function initializes the number of e-’s and ions in each cell
void init(struct N grid[][NY])
{
for (int 1 = 0; 1 < NX; 1 =1 + 1)
{
for (int j = 0; J < NY; j =3 + 1)
{
grid[i][j].nE = NCELL;
grid[i] [j].nP = NCELL;

return;

// This function counts the number of e-’s
int countE (struct N grid[] [NY])
{
int count = 0;
for (int 1 = 0; 1 < NX; 1 =1 + 1)
for (int j = 0; j < NY; j = 3 +
count = count + grid[i][]j].nE;
return count;

=

// This function counts the number of positive ions
int countP(struct N grid[] [NY])
{

int count = 0;

for (int i = 0; 1 < NX; 1 = + 1)

for (int j = 0; j < NY; j =3 + 1)

count = count + grid[i][]j].nP;

return count;

s

// This function recombines the e-’s and ions
void recombine (struct N grid[][NY], int step)
{

for (int 1 = 0; 1 < NX; i =1 + 1) // Loop over all rows

{
for (int j = step; j < NY; j = 3 + 1) // Loop over all columns

hts
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]
<= nE; k =k + 1) // Loop over all e’s
for (int 1 = 1; 1 <= grid[i][j].nP; 1 =1 + 1)

// Potential annihilation with every ion in the cell
if (0 == rand()%2000) // Small chance of annihilation
{
// If there is an annihilation, reduce numbers by 1
grid[i] [j].nE = grid[i][j].nE - 1;
grid[i] [j].nP = grid[i][j].nP - 1;
break; // Break out of loop, only one life to give!

This function shifts the electrons to the right and counts how

many are collected. Note that, depending on the step, we can start

at
*/

the y index where the number of e-’s is non-zero.

int tStep(struct N grid[][NY], int step)

{

//

int escaped = 0;

for (int 1 = 0; 1 < NX; 1 =1 + 1)

{
escaped = escaped + grid[i] [NY-1].nE;
for (int j = NY - 2; j >= step; j = 3J - 1)

grid[i][j+1].nE = grid[i][]j] .nE;

grid[i] [step].nE = 0;

}

return escaped;

This function prints out the grid

void fGrid(struct N grid[][NY],int step)

{

in

{

resultsOnFile << "Step: " << step << "\n";
for (int i = 0; 1 <= NX - 1; i =1 + 1)
{
for (int j = 0; j <= NY - 1; §J =3 + 1)
resultsOnFile << "|" << setw(5) << grid[i][J].nE
<< ", " << setw(5) << grid[i][j] .nP;
resultsOnFile << "|\n";

return;

t main(void)

struct N grid[NX][NY]; // grid is an N struct
init(grid); // Initialize the grid
// Output starting conditions
cout << "Step " << setw(2) << 0
<< "™ : nE = " << setw(6) << countE(grid)

hts
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<< "™ : nP =" << setw(6) << countP(grid)
<< "™ : nEsc = " << setw(6) << 0 << "\n";
resultsOnFile.open ("N.dat");
fGrid(grid, 0); // Write the grid to file
// Loop over time steps, set = to NY grid size
int tEsc = 0; // Total number of escapees
for (int step = 0; step < STEPS; step = step + 1)
{
recombine (grid, step); // Recombine e- & ions
int nEsc = tStep(grid, step); // Take a time step
cout << "Step " << setw(2) << step + 1

<< " : nE = " << setw(6) << countE (grid)
<< " : nP = " << setw(6) << countP(grid)
<< " : nEsc = " << setw(6) << nEsc << "\n";

fGrid(grid, step + 1); // Write grid, next step
tEsc = tEsc + nEsc; // Sum total escapes
}
resultsOnFile.close(); // Close the file
cout << "Chance of survival = " << setprecision(3)
<< static_cast<float>(tEsc)/TOTAL << "\n";
return 0;
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//File: rand0.cpp
#include <iostream>
#include <iomanip>
#include <cstdlib> // Need this for the rand() function
int main (void)
{
cout << "RAND_MAX = " K RAND_MAX << "\n\n";
cout << "The first 10 random numbers are...\n";
for(int 1 = 1; 1 <= 10; 1 =1 + 1)
cout << "Random number "
<< setw (2)
<< 1 << "=
<< rand() // Random int between 0 and RAND MAX inclusive
<< "\n";
return 0;

g MbleE 05 D0 4 G5 Al s A
RAND MAX = 2147483647

The first 10 random numbers are...
Random number 1 = 1804289383

Random number 2 = 846930886
Random number 3 = 1681692777
Random number 4 = 1714636915
Random number 5 = 1957747793
Random number 6 = 424238335
Random number 7 = 719885386
Random number 8 = 1649760492
Random number 9 = 596516649
Random number 10 = 1189641421

164 Pseudo Random
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//File: randl.cpp
#include <iostream>
#include <iomanip>
#include <cstdlib> // Need this for the rand(), srand() functions
int main (void)
{
cout << "RAND MAX = " << RAND MAX << "\n\n";
cout << "Input any int to seed the random number generator: ";
int seed;
cin >> seed;
srand (seed) ;
cout << "The first 10 random numbers are...\n";
for(int i = 1; 1 <= 10; 1 =1 + 1)
cout << "Random number "
<< setw (2)
<< 1 << "=
<< rand() // Random int between 0 and RAND MAX inclusive
<< "\n"; B
return 0;

Compiling andexecuting the above code results in:
RAND MAX = 2147483647

Input any int to seed the random number generator: 123456789
The first 10 random numbers are...
Random number 1 = 1965102536

Random number 2 = 1639725855
Random number 3 = 706684578

Random number 4 = 1926601937
Random number 5 = 71238646

Random number 6 = 1147998030
Random number 7 = 1038816544
Random number 8 = 940714160
Random number 9 = 789063065
Random number 10 = 464968134
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//File: rand2.cpp

#include <iostream>

#include <iomanip>

#include <cstdlib> // Need this for the rand() and srand() functions
#include <ctime> // Need this for the time() functio

int main (void)

{

cout << "RAND MAX = " << RAND MAX << "\n\n";
srand (time (NULL)); // Seed the random number generator
cout << "The first 10 random numbers are...\n";

for(int 1 = 1; i <= 10; 1 =1 + 1)
cout << "Random number "
<< setw(2)
<< 1 << " ="
<< rand() // Random int between 0 and RAND MAX inclusive
<< "™\n"; B
return 0;
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rndNum = rand() % 13 + 1
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//File: rand3.cpp

#include <iostream>

#include <iomanip>

#include <cstdlib> // Need this for the rand() and srand() functions
#include <ctime> // Need this for the time () function

int main (void)

{

cout << "RAND MAX = " << RAND MAX << "\n\n";

srand (time (NULL)); // Seed the random number generator

int nRandoms = 10;

cout << "The first " << nRandoms << " random numbers are...\n";

for(int i = 1; i <= nRandoms; i = 1 + 1)
{
double randomDouble = rand()/static_cast<double>(RAND MAX) ;
cout << "Random number "
<< setw(2)
<< i< =
<< randomDouble // Random double between 0 and 1 inclusive
<< n\n";
}

return 0;




C++ by ) 500 csop)ls S5 aiz : jogd  Judb

RAND MAX = 2147483647

The first 10 random numbers are...
Random number 1 0.174225
Random number 2 0.130327
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//File: randomPi.cpp
#include <iostream>
#include <cstdlib> // Need for rand() and srand()
#include <cmath> // Need for pow() and atan()
#include <ctime> // Need for time ()
/* Define a conversion function that converts the int returned from
rand () to a double between -1.0 and 1.0 inclusive
*/
#define MYRAND (2.*rand()/RAND MAX - 1.)
int main (void)
{

int nDarts = 10000; // Number of darts to throw

int nInside = 0; // Counter for those that land inside
srand (time (NULL)); // Seed the random number generator
for(int 1 = 1; i <= nDarts; 1 =1 + 1)

{
double xDart MYRAND;
double yDart = MYRAND;
if (pow(xDart,2) + pow(yDart,2) <= 1.0) nInside = nInside + 1;

}

double pi = 4.0*nInside/nDarts; // Estimate for Pi

double Pi = 4.0*atan(1.0); // This is how you can get a very
// accurate estimate of the real Pi!

cout << "The estimated value of Pi is " << pi << "\n";;

cout << "The true value of Pi is " << Pi << "\n";;

return 0;

38 salp 2f 1 Lot Ylaaml 48 515 5my ala S505 YU 5
sl il )3 el i G355 &S #define MYRAND (2.*rand() /RAND_MAX - 1.) o,ls @
(2.*rand() /RAND MAX - 1.) <ol ool gl 4 oaal ons soline] MYRAND  osle S 2 b e

s S oalizal b gl 53058 o ol 03l i Lo 5 JilalS 51 8 el gl 53 050 00 S0l
c ot LS Y ans a8 | n oail s ol e b sl S BT b | 555 LS 4l e #define
b3 g o gl 53 4ol SISl | alal, 5o s clalas

oly Gogm aarg b a8 g -1 51 o Ad> JSolaisue (2.*rand() /RAND_MAX - 1.) oO,le @
P O el Sl b s 1) 0T Al e stes ol 3l

Slatbe 4 by o 6 500 5 b ame Slae 4 by e Sl Bl sae pa bl ool o), o

(xl Y) = (_11_1)1 (_11 1)1 (11 1)1 (11_1)-
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n(inside circle)/n(total) = m/4
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//File: randomIntegrate.cpp

#include <iostream>

#include <iomanip>

#include <cstdlib> // Need for rand() and srand()

#include <cmath> // Need for exp (), the exponential function

// and abs (), the absolute value function

/* Define a conversion function that converts the int returned from
rand () to a double between 0.0 and 1.0 inclusive

*/

#define MYRAND (static_cast<double>(rand())/RAND MAX)
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int main (void)

{

int nDarts 1000000000, under = 0;
double Ans 1 - exp(-1);
for(int 1 = 1; i <= nDarts; 1 =1 + 1)

{

double xDart = MYRAND;

double yDart MYRAND;

if (yDart <= exp(-xDart)) under = under + 1;
if (0 == 1%1000000) // Every million times

{

double ans = static cast<double>(under)/i;
cout << setiosflags(ios::fixed) << setprecision(8)
<< "HT << setw (10) << 1
<< ": I =" << setw(1l0) << ans
<< ", Delta = " << abs(l - exp(-1) - ans) << "\n";

return 0;
S am 5 VL WS 51 SIS 4,

el € pl | sl &S ol <cmath> ¢ wlslS pas exp () pb @

o SLsl, s e 55 L Jsles 5 <cmath> ¢ 4LulS 4o abs () ot oo

ol sae sl 5o olals ao ol e 4 golaclslael b S 550 o coly setiosflags (ios::fixed) o,ls  ®
o Ol 2 in s slael e sty Can b 51 W LS ) 5

<iomanip> (¢ 4LS s @\: ol e Gl s amio s s A Llade o e (0 S atie ¢l setw () @\3 o
NEW PSR IS,

6 ALl 5o mb calag) (o0 S s o eas Ol golael sue 8y (5 S it ¢ setprecision () et oo

)l 5l 3 <iomanip>

# 1000000: I = 0.63213700, Delta = 0.00001644
# 2000000: I = 0.63193800, Delta = 0.00018256
# 3000000: T 0.63197933, Delta = 0.00014123
# 4000000: I = 0.63180525, Delta = 0.00031531
# 5000000: I = 0.63187300, Delta = 0.00024756

165 Exponential
166
Absolute
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Loop 1: {3, 2, 1} : {(3, 2), 1} = {2, (3, 1)} : {2, 3, 1} <38l Llnls, 4l
Loop 2: {2, 3, 1} : {(2, 3), 1} = {2, (3, 1)} : {2, 1, 3} céfr\eu'\gl\eg\.q-, Lals)
Loop 3: {2, 1, 3} : {(2, 1), 3} = {1, (2, 3)} : {1, 2, 3} aﬁr\eu‘\d,\qu, aals|

Loop 4: {1, 2, 3} : {(1, 2), 3} = {1, (2, 3)} : {1, 2, 3} olul> oom, oLL

RN PRV qu\b Jes o) &S s 15 ASh00m 4T 50

bool whileThingsAreChanging = true;
while (whileThingsAreChanging)
{
whileThingsAreChanging = false; //Assume that the list is sorted
for (/* appropriate for-loop parameters */) //Careful!
{
//Loop through the list in an order fashion in one direction
//Compare adjacent pairs of things
//If the pair is out of order, switch them and set
// whileThingsAreChanging to true
}
//When the for loop completes, either nothing has changed and
//whileThingsAreChanging has remained false, or something changed and
//whileThingsAreChanging was changed to true
}

//When the execution arrives here, the list is sorted.
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//File: recursiveFactorial.cpp
#include <iostream>

int factorial (int n)

{
if (0 == n)
return 1;
else
return (n * factorial(n - 1));
}
int main (void)
{
cout << "N? ";
int N;
cin >> N;
cout << N << "! = " << factorial (N) << endl;
return 0O;
}
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s 50 1 2l 6 dlis S e SV Jle s Sl ool ol ol

£(N) = £(N - 1) + £(N - 2) ; VN >0
£(1) =1
£(2) =1
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//File: recursiveFibonacci.cpp
#include <iostream>

int fibonacci (int n)

{

if (1 == n || 2 == n)
return 1;
else
return (fibonacci(n - 1) + fibonacci(n - 2));

}

int main (void)

{
cout << "N? ";
int N;
cin >> N;
cout << "Fibonacci ("™ << N << ") = " << fibonacci (N) << endl;

return 0O;

b o0, il a4l 2l b ssa el ad a8 o Slsal 315 ma s Lo ‘ijb 6\5 ol S e ol
(S plsel 1, T(1000) 15 08 a3 550 5 a8 6,8 i 5,0 4030 VL

5 e &S el pn AU sl I LS s o 0kt and g oDk sl o a8 b S5 b YU (5 anly 4 sy

et o b b ddls lesliad b 2 Usnd o dlos ) 6J<g..> ol ool 53,0

//File: loopFibonacci.cpp
#include <iostream>
int fibonacci (int n)
{
if (1 == n || 2 == n)
return 1;
else
{
int fMinus2 = 1;
int fMinusl = 1;
int f;
for (int 1 = 3; 1 <=n; i =1 + 1)
{
f = fMinus2 + fMinusl;
fMinus2 = fMinusl;
fMinusl = f;
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}
return f;
}
}
int main (void)
{
cout << "N? ";
int N;
cin >> N;
cout << "Fibonacci (" << N << ") = " << fibonacci (N) << endl;
return 0;
}

ol i 223550 g, 5l she a0l el ce e Js cmlaas 5l ssly s i bokas slaws b YL S
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w5 oo 45 oyl L as Al 4y 908 Sl eslinal 1 gl (s aen il o8 0zl o5 5a T b asls ol (S Slae 1ol
(ol b o s )8 5l K 5a8 S Lo ol and)) e 4sb 4 Lo sl aslanad L1, s (040

1S ool JB a5 S CH+ Y8
i PV EOF IS ol Ly G a0l sty e ol A6l ol 51 ) A same 5 45 pame slie a1, s L CH4

.J}.ﬁl&

!

END OF FILE (EOF)

168
stream

%% End Of File
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25 S50 4 ©Fstream (IS 5l wsd o35 ol 5o st e axis ol 5o 45 LG Slasie Bl & o el Gy Y

ofstream myOutputFile;

2344 5L .open () s LMA_’S &ﬁf tEYe ‘L}i\é@&&y@tj}z)‘\y Y

myOutputFile.open ("someData.dat");

®keyboardand screen-related Input/Output [I/O]

Y file-related 1/10
172 standard Input
Standard output
Standard Error

173
174
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s o3 sd o b ol 5 gl el )5 &S LG oslie 4 |, someData.dat b osie ol cpized

S o0 n>3myOutputFile

myOutputFile.open ("~/Private/someData.dat") ;

PSS 5L LB e el e o b
myOutputFile.open ("C:\\engl01\\hw\\hw6\\hw6.dat") ;
(sl ol 1y ol o M et ) Sua K 5\ o 5l sslined s wil s e Ul

b azls a)q-)J,S}\ASQM\ v.)‘\.h J.,b QJ;}\J.}A.\L&LN‘ 6\J3L€-:3 open () gt lax g

£ail()  ssme 5l L cpl sl il o 5L s NS 5o o o LT a8 0 S S 51, kB S L a ¥

.A.’\.)Jf ] true s s w\ w\.u\a [ 3113)@&.&’ LJJ\A QJJSJLIASL;'\A) .,\....Sb.)t.ﬂ...w\

if (myOutputFile.fail())
{
//File open fail
return 1; // Return to calling function with abnormal termination code.

sl gl A e, Sl s s LB 4 usls s cout bl 0

int 1 =1, J = 2;
myOutputFile << 1 << ", " << J << endl;

iy b close () ae ) eolatal b i, rLJ\ o bbb o res WSSy o f

myOutputFile.close () ;
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("J)L’Q_S?“d«

//File: fileOutput.cpp
#include <iostream>
#include <fstream>
using namespace std;
int main (void)
{
ofstream myOutputFile; // Create an output file object
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cout << "What filename do you want to write to: ";
char fileName[20]; // 1D array of chars
cin >> fileName;
myOutputFile.open (fileName); //Connect the stream to the file
if (myOutputFile.fail())
{
// File could not be opened
cerr << "File called " << fileName << " could not be opened.\n";
return 1; // Return to 0/S with abnormal return code
}
else
cout << "File called " << fileName << " was successfully opened.\n";

bool keepReading = true; // Keep reading if true
do
{
cout << "Two floats? ";
float %, y; // Two input floats
cin >> x >> y;;
if (cin.eof ())
keepReading = false; // End of file <CNTL>-D detected
else
myOutputFile << x << " " << y << endl;
}while (keepReading) ;
cout << "End of input detected\n";
myOutputFile.close(); //Disconnect the stream from the file
return 0;

$a L el 03 S 8L, EOF e Sba LT oS o s . @OE () 5520 5l S 0l

2o olse 4l false  Hlhie O satl e 5 sl sas 3l ;s EOF AS,U\andng true & gl cin.eof()
B4l oy 406 0L 4 4l S LT aSl s sl S 0l 4 @0F () Sl Al cal 53 ils 5o il S s
ctrl+z }\ PrEvgY JA\.C— M).\)Ctrl"'d )‘ ;J&uy/JS)»J JALC f':-n-n-:ﬁﬂ)-) EOF JLio.w b\.?v.:“ LS‘J" Dl o oolanal
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V’”S ool i g gl p>> Ji.\A; sl 4ol gl y<< Ji\ar— BIURT N r.,.S ooliiul ofstream ¢l 4 ifstream

1S sanlie |y o] (5 ama 5 05,8 ol s 4 |y ol el BB 4y cigs 6l JelS 6 a3 s sl

//File: filelInput.cpp

#include <iostream>

#include <fstream>

using namespace std;

int main(void)

{
ifstream myInputFile; // Create an input file object
cout << "What filename do you want to read from: ";
char fileName[20]; // 1D array of chars
cin >> fileName;
myInputFile.open (fileName); //Connect the stream to the file
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if (myInputFile.fail())
{
// File could not be opened
cerr << "File called " << fileName << " could not be opened.\n";
return 1; // Return to 0/S with abnormal return code
}
else
cout << "File called " << fileName << " was successfully opened.\n";
bool keepReading = true; // Keep reading if true
do{
float %, y; // Two floats
myInputFile >> x >> y;;
if (myInputFile.eof())
keepReading = false; // End of file detected
else
cout << x << " " << y << endl;
}while (keepReading) ;
cout << "End of input detected\n";
myInputFile.close(); //Disconnect the stream from the file
return O;

iy @ b bbb 05 S 05 8 5L
I, J\s Cﬁ.‘ fo) b ‘(.,.45)\-3 Oyl g5 Lgij B gfhb f..,a\f‘.&ég:\.a; &) anals >,=,,J,‘a’)'\45@_\.a UL,_\AJ'\ ;);;;,.;\f L;‘Jg
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//File: fileSafeOutput.cpp
#include <iostream>
#include <fstream>
using namespace std;
int main (void)
{
ifstream testFile; // Create an output file object
ofstream myOutputFile; // Create an output file object
cout << "What filename do you want to write to: ";
char fileName[20]; // 1D array of chars
cin >> fileName;
testFile.open (fileName) ;
if (!testFile.fail())
{
cout << "File called " << fileName << " already exists.\n";
cout << "Overwrite (Input 0 for no, any other int to overwrite): ";
int clobberIt;
cin >> clobberIt;
testFile.close ()
if (!clobberIt) return O;
}
myOutputFile.open (fileName); //Connect the stream to the file
if (myOutputFile.fail())
{
// File could not be opened
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cerr << "File called " << fileName << " could not be opened.\n";
return 1; // Return to 0/S with abnormal return code
}
else
cout << "File called " << fileName << " was successfully opened.\n";
bool keepReading = true; // Keep reading if true
do{
cout << "Two floats? ";
float %, y; // Two input floats
cin >> x >> y;;
if (cin.eof ())
keepReading = false; // End of file <CNTL>-D detected
else
myOutputFile << x << " " << y << endl;
}while (keepReading) ;
cout << "End of input detected\n";
myOutputFile.close(); //Disconnect the stream from the file
return O;
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//File: commandLine.cpp
#include <iostream>
using namespace std;
int main(int argc, char* argv[])
{
cout << “argc = “ << argc << endl;
cout << “This program’s name is: “ << argv[0] << endl;
for (int I = 1; I < argc; I =1 + 1)
{
cout << “Argument “ << I << Y is: “ << argv[i] << endl;
}

return 0;
s S as g S0 gl pmain s S Ch a5 5 osu 4

int main(int argc, char* argvl[])

{
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//File: fileOpen.cpp
#include <iostream>
#include <fstream>
using namespace std;
int main(int argc, char* argv[])
{
ofstream myOutputFile; // Create an output file object
char fileName([20];
if (argc == 1)
{
cout << "What filename do you want to write to: "
cin >> fileName;
myOutputFile.open (fileName) ;
}
else if (argc == 2)
{
myOutputFile.open (argv[1l]);
}
else
{
cerr << "Usage: a.out [filename]\n";
}
if (myOutputFile.fail())
{
// File could not be opened
cerr << "File could not be opened.\n";
return 1; // Return to 0O/S with abnormal return code
}

myOutputFile.close(); // Disconnect the stream from the file
return 0;
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struct Student
{

int studentNumber;
float finalGrade;
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At The End
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