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d.aiiall Introduction

Divide and conquer
(2 (3,8 [ana padied daa yll 3)
— Construct a program from smaller pieces or a
components
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— Each piece more manageable than the®
original program
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B
. Perform Conk ematical calculations
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4 ctionName (argument);

functionName(argument1, argument2, . ..);
" Example
cout << sqrt( 900.0 )

— sqrt (square root) function The preceding statement would print 30
- All functions in math library return a double
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fMethod -

ceil( x )

rounds x to the smallest integer
not less than x

cos{ x )

trigonometric cosine of x
(x in radians) -
"

axp( x )

exponential function ex

) i82.71828
P ) i87.3B9048

fabs(f x )

absolute value of x

loor({ x )

rounds x to the largest integer
not greater than x

fmod( x, y ) remainder of 2y as a foating-
point number
log( x ) natural logarithm of x (base e)
1ogl0( x ) |logarithm of < (base 10)
pow( x, ¥ } x raised to power y (xy)
sin( x ) trigonometric sine of x
(x in radians)
sqre( x )} square root of x
tan{ x ) trigonometric tangent of x

(x in radians)

ents

*sqgqrt( 4 );

— Variables Js>ia

*sqre( x );

— Expressions =i

*sgrt( 3 + 6x )
* sqrt( sgrt( x

lath Library Functions

can be
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Functions

« Functions gt 5ill 4sasl

~ Modularize a program daal el 34 5 Ll mali ,ll Jaa

— Software reusability <bse nll aladiul sole

« Call function multiple times 4ifisa Sl a8 pa g ST ) e i

« Local variables 4dsall &Y saiall

— Known only in the function in which they are defined fo

— All variables declared in function definitions are local variables

I S =P

« Parameters b

— Local variables passed to function when called
Provide outside information
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int sum {int numl , int num2 ); ]

?ﬁ:}ﬂb&gi&:;p .
printumber : e dl
'L;\-.::..&.JJI "L@u -Lr_n ,JL.S;.’ AJLJLJ ‘_.m..: ,.;.J -...Lb." dags LL',a-L rr : LLuBJI
B 02 8 35l by gy T pome

dad sl wmad ol void w138 daes ssaw (il g doliall Laid Loy G ol Rolzl pyd ¥ - Lsall
Llne
2 bl b gm0 S

[ void printNumber (int num J; }
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[ void print ( );
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int sum (int numl , int num2 ){
int result = numl <« pum2;
raturn resuli;

deldl st s
vaid printiumber (int num }{
cudLesnume < yn”;

h
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a2 PHeslle worldin™:

calling a function 4£ 7 w2s 20 slosini -3
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fun_nams(paral , para2, ._.}; ]

0o ol (58 Sy o] oot dadkt Sl dad na iy 21 U Jls 8 L
ded il e Bolaal aedll oy

ol a5 Gladks 3 o gl 25 e elily 3 B8 o Sl 2ol o by
'fﬁﬂah1géJEuﬂ|$§i§tHJhuﬁ

Aol sl e ST main() ob g o cosall o
bl pesme o s abcloill Koy e

variable = fun_name({paral , para2, ...); ]




il ol Bollall o closial 0 S 5 B ol m gl b et o
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b pd el 48 5%
nt result = ©;
- result = sum(b, 140);
- cout<<"Sum = *;
" printHumber (result);

U elesiud

posiuall o oo gad e Ddpas clawgll i 0 0
9
int x = 8;
inty = 8;
int = = 9;

coutb¢<"Enter numl\n";
cine> %

cout<<"Enter num2\n";
ciny>» y;

Cor o= sum(x, ¥l
"

{ coute<"Sum = *;
©oprintiumberiz);

&l eleazal
gt aeit S gale o cllawss 48 058 (T (Se

inﬁgg

= 8;
int v = H;
int 2 = H;

COUTLL"EAter auml\n™;
cin»> X;

cout<<"Enter num2\n®;

cinzs y;
T o= osum(x, YY),
7 = sum{z,ld);

Ccout<<Sum ¢ 18 : 7
CprintNusber(z};
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int ¥

int ¥
int z

(LI ]
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couT<<“Enter auml\n";
cind x;

cout<<"Enter num2\n™;
ciny> y;

2 o= sum{x+x, ¥ji;

L

caute<"Sum += 18 : "
printiumber{z};
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int sum{iat ¥,iat ¥)
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int 3=l;
11 F=X+}
" raturn 3;

Olsiadls 4aidlly aal il gl gy yad
References and Reference Parameters
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i £ g =i
cout<<z=  “;cind>a;
coutdd'e= "roind>db:
coun<<Ta=21, v=30 "Caum{dd, 3T)<<endl; A a0 aad M e Llv i slatias
coutd<sumia, by <<endl; v el s F 20 e LS s ls il
coutd<sum{a+il, bi<cendl; s Lo HS G 00 e
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8
9 weoid awp(int x ,int ¥) /4 wais oO¥galaldi _iia

10 { 5ty 3 S A

11 Wm'+——~—
12 int z; D’_
3 2=X [ E]’z _—

19 y=z

16 s «".._._A_.‘.i,.._; D ¥ 2 L

17}

1€ main{)

19 |

20 int a,b;

21 cout<<"z= "rcin>>a;

22 cout<<"o= ";cin>>b;

23 3wp(a,b);

24 cout<<a= "<<a<<endl; S eic

25 cout<< o= “"<<b<<endl;

o key to continue..._
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iat a,b:
cout<<"a= ";cin>>a;
cout<< "= ";cin>>b;
3@ '[‘1 b] ._: ress any key to continue..._
CONLLL ——m e "¢<andl; !
coun<<a= "<Lad<endly Sl LY Le
cout<d "h= "<<b<<andl;
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B85 m=X;

£3 1 {w<x 53 z<x)
Fi m=x;

1 alae

7e 1f (> x 25 ¥>z)
73 m=y;

74 elae

75 m=z;

76 rarors omy
7l

73 main()

™

a0 int %,v¥,2,1:;

Cin>>E>>U>>z;
max(%,¥,2,1);

&

7 fleat avg(int x,int ¥, int
3

3 ratusn flaag%ﬁ*'-

f

dea

e B ) |

G
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main{}

int %,%,2,1;

TIn>>AF>YR>I;
max(x,v¥,2,1);
cont<d " maN=
conn<g”

"¢gl<<andl;

veld max{int %,iat ¥,int z,int zm)

“<<l¢gandl;
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int max{int X,int ¥,1int 2)
{

int m;

m=X;

15 [y<x 2z z<X)

2l3e

1 {y> X zz v>z)

int X,¥,z,L;
CIA>YES>VIE:
max (X,v,z):
couod "'

‘,Z)

K Zr

continue. ..
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any key to continue...

<<

¥ ;

endl;




Recursion 4l

« Recursive functions 4l gl Al
— Functions that call themselves i (g3 430 gall a2 5l
— Can only solve a base case ALli¥) sl N J s gy 45
e [fnot base case “ilaiy!alal M Jzpad 4l sl
- Break problem into smaller problem(s) swal Jtua dlal s
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int n;
cout<<"n= "}
cinr>n;

Iin);:
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« Example: factorial
nl=n¥(n-1)*(n-2)*%.. *]
- Recursive relationship (n! =n* (n-1)!)
Sr=5%*4!
47 =4 * 3/ .

- Basecase (1! =0!=1)
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41 int Zact{i
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int Zact{ int o)

{

[ g ]
[y QT

B if {n==0||n==1)
57 return L;
Ra alse
B4 retura a*fact{n-1i);
71 ]
1 main{}
72 i
h= \
int a,m,Z1,I2; 73 int n:
2ia>>n; 74 cin>>n;
siaom; 75 cout<<iact {n)<<endl;
fl=fact(n); 76
f2=fact(m); - '

zout<<il<cendl;
cout<<il<gandl;

S*Fac )
3facti{2;
¥ Fact(1)

[T I ]
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Example Using Recursion: Fibonacci Series

« Fibonacciseries: 0, 1,1, 2, 3, 5, 8...
— Each number sum of two previous ones
ALl (o () (pposell g o5 sl 22 S
— Example of a recursive formula:
. fib(n) = tib(n-1) + Gb(a-2)

Example Using Recursion: Fibonacci Series

e o 22 gl gud dlalw Gad olal o Jlo
0.1.1.2.3.5.8.13 .
i) AT Sl ezl -1

o Ay
31 RS- REL T A 8 Cesiedd LD eidldesad guild of sl mes Ll
32 main{) 343 int fib{int 1)
33 W
£ 101 int £,70,f1
35 102 I=L;I0=a;Il=l;
28 103 for {int i=2:i<=n:i++)
37 104 {
83 105 FI=f1+10;
aq 105 fO=f1;
o 107 f1=%;
< M3t
s 109 return I;
110}
ceut<<Ii<<endl; 111 main()
} 112
112 int ns
114 cin>>a;
115 cout<<Iiib (n)<<endl;
115}
L =
jA21 23238 7 300F ...,
f2 1l 12 33 2 13 2% 034 o......
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124 int fib{int);

125 main ()
126 {
127 int n, I;
128 cout<<"n=";cin>>n;
9§ £=fib{n);

cout<<i;

}

int fibk{int n)

{

—_
[~
O

—

M2

[N W N S T P
[T%]

1

1

1

134 if (n==0]

135 return 0;

126 else if(a==2][n==1)
13? lf{:].:}_] raturn a7

138 return 1;

139 elae

140 return fib{n-1 1+fib{(n-2);
1

I
—

}

r

[

[A]

[ SN S T )
4=

o

]
=

urn n+3um{n-1);

"C:\'Users\éMﬂHT‘% 25

in() oL
s 3
int n; oy i .
e ﬁPPeSS any key to continue..._

cin>>n;
cout <<3umin) <<endl;
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44 int sum{int %,int i)

45 {

45 if (m==y) S fand (G Ead 100 Lla
47 return ¥; AF el saws golill K 50k

o
(]

elae
return y+3um(x,v-1): ALY LaaF

=
(W]

Al }

g1 main{}

RZ [

53 int x;int y: Six=4  p=é
- ad coug<<" = 7;

55 cin>>x;

5R cout<L"y=";

&7 cin>>v;

5 cout<<3um(x,y) <<endl; ; _

53 } firre: to continue...





