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1 If n=1

f(n)=nl=x _
nx(n=D! If n>1

Int fact (int n)
{
if (n=="Y) then
return(});
else
return (n * fact(n-)));

}
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Fact(3) n=3
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n=2
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Fact(1)
n=1
return(1)
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Factorial(3) = 3« Factorial (2)

Factorial(2) = 2 + Factorial (1)

Factorial(1) = 1« Factonal (0)

Factorial(3) = 3 » 2 = 6

Factorial(2) = 2 « 1 = 2

Factorial(1) = 1 » 1 = 1

Factorial (O) = 1
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program faotori
1 factl = recu

al
regiveFactorial {(3) ——

2 print (factl)

end factorial

I
6 Y
Algorithm fecurziveFactorial (=1}

3 oend if
end recursiveFactfrial

1L if in eqgquals 23
1 rellbrnn 1
2 alse
1l return {n X recursiveFactorial (n - 111
I oend il rd
end rocursiveFactorial J# 2
ral
2
Algorithm recurziveFactorial {(n}
1L if (n equals O
1 return 1
2 alase
1 return {n % recursiveFactorial n - 1}
3 oend if e
end recursivelaclorlal T /1
1
Algorithm recurslveaeFscotorial ()
1 if (n egquals I
l return 1
2 alse
1 return (n = recursiveFactorial (n - 1}
i oend if g
end recursiveFactorial ,ﬂ
rd
1
Algorithm recursivefaftorial (n)
1 if in eguals O} |
1l return 1
2 elszse
1l return (n x recursivePFacCcorial (o - 133
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1 If n=1
fib(n)=<1 If n=2
fib(n—1)+fib(n-2) if n>2
int fib (int n)
{
If (n ==Y orn==Y)then return(});
else
return (fib(n - ) + fib(n - Y));
}
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Fib()
= Fib(¥) + Fib()

= Fib(™) + Fib(Y) + Fib(™)

= Fib(Y) + Fib(") + Fib(Y) + Fib()

= Fib()) + Fib(+) + Fib(}) + Fib(¥) + Fib(™)

= Fib()) + Fib(+) + Fib(") + Fib(") + Fib(+) + Fib(¥)

= Fib()) + Fib(+) + Fib(") + Fib(") + Fib(+) + Fib(*) + Fib(")

= Fib()) + Fib(+) + Fib(") + Fib(") + Fib(+) + Fib()) + Fib(+) + Fib())
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Alg rsearch(i)
{
case
I >n:return (-Y); // x not found
a[i] =x :return (i) ; // xis a[i]
else return (rsearch(i + Y)) ; // recursive
end case ;

}
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Alg Hanoy (n, from, help , to)

{
If (n=="Y) then
move top disk from (from — to) ;

else
{

Hanoy(n -, from , to , help);
move top disk from (from — to) ;
Hanoy (n—" , help , from , to);
}

}
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from=A
help=C
to=B
n=

move
A—B

move
A—C

fl
from=A
help=C
to=B
n=3
ove
—)B f5
from=C
help = A
to=B
n=2
move
C—B

f, fe
from=B from=C
help = A help =B
to=C to=A
n= n-=

move move
B—C C—A

YA

from=A
help=C
to=B
n=

move
A—B
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The time complexity if O (n log n)
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t(8)=t(§)+1=t(4)+1=3+1=4
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t(n) =log(n) +1
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t(2n) = t(27n) +1 =§t(n) +1=log(n) +1+1 T

y

t(2n) =log(2n) +1

t(2n) =log(2n) +1

Dyl S adlow pusrs T alS o ol b ol LSl sl o8 b | aul oS> 9

t(n) =log(n)+1

AY g — I3l b oew .5 <
e Y STl slo 2255



:6:3)‘3 N ) s laa gl

T(n) = n!
e i b
T(n+)) = (n+))!

T(n) = n* T(n-Y) then
T(n+)) = (n+))*T(n) >

TntY) =+ V)*nl=(n+))!
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T() =
T(\) = \*T(~) = V*) =)
T(Y) = Y*T(\) = Y*Y =Y
T(Y)="*T(Y)=Y*Y =7
T(V) = ?*T(V) = ¥Y*7 = Y¥
T(K) = K*T(k-)) = k!
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t(n) = 7t(g)

) =1 315 ey i sy 10l

N

(2) = 7t(§) _7t(1) =7

(4) = 7t(§) _7t(2) =72

t(8) = 7t(§) = 7t(4) =7°
£(16) = 7t(§) = 7t(8) = 7"
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t(2n) = 7t(=) = 7t(n) = 7 x 7logn _ 5l+logn _ ~5log2+logn _ ~log@n)

2
2

7Iog n _ nIog7

t(n) _ nIog 7 ~ n2.81
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t(in)=t(n-1)+n for n>1
t(1) =1
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tin)=t(h—-1)+n
t(n=2)+n—-1+n

t(in)=t(hn—-1)+n

n—-1)=t(h-2 n-1 :
th—-1)=t(—2)+ 2
th—2)=t(n—3)+n—2 | »hsks =t(h—3)+n-24n—1+n
Sl ol Al
!Jj\i'du : =t()+2+..n—=2+n—-1+n
. G
|
t(2) = (1) +2 =142+ ..n=2+n-1+n
. n .
' . n(n+1)!
t(1) =1 ==ZI= ( )i
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= T(n) = n(n2+ ) e 0(n?)
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n=1
n>l1

T() =T(n))+o
T(n-Y) =T(n-Y) + &
T(n-Y) = T(n-¥) +&

T(n-k) = T(n-k-Y)+&

T(\) =Y

WY e = ok sl o
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T(N)=T(n-Y) + o
=T(n-Y)+&+2¢
=T(N-Y)+o+0+0
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=T(n-k) + ok
10 b a1 T(Y) 40 2b
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Algmax (i,n) {
if (n==1) then
return (A[i)) ;
else
: .| n . | n n
return (maximum (max (i, LEJ) , max (i+ LEJ ,n - LEJ )
;
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t(n) = 2t(g) +b
n n
=2(21(;) +b) +b =41(;) + 2

=4(2t(g)+b)+2b+b=8t(g)+4b+2b+b

= 2"t(2—nk) + (2" 4252 2742420

=na+nb-b — T(n)=n(a+b)-b
‘ T(n) e O(n) ‘
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T(n)zaT(f)+an Q(Hlogb] a>bk
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“if T(n) = aT(n/b) + f(n) then

®(nlogba) f (n) _ O(nlogb a—a)

T(n) =+ (H)(n"’gba log n) f (n) :@)(n"’gba) >iz(1)
o(f(n)) f (n) =Q(n"***)AND
L af (n/b) <cf(n) forlarge n
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1 n=1

= n
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a=2 ,b=2 ,f(n)=n , T()=1

T(n)eO(n log n)
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T(n) =47 '2' )+ log n

n'o%6 = plog2 _ 2 5 O(f(n))=logn=>n”>logn

T(n)=0(n?)

T(n) = 31‘(%) +nlogn

3
n'°g; =n1°g“ =a O(f(n))=nlogn = T(n)=0(nlogn)

T(n) = 21‘(%) +nlogn

a=b=2=T(n)=lognxO(f(n))=lognnlogn = T(n)=nlog”n
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