


~-) o 30 b o 595!

t LS jb sl i ygSJl
35S 50 HlgS18 1) U39S eIl S« gl 5> oS (5,1 S5 g3l 48
: Ll j0
ol g 0UgS (uusgy S
: ulso
iy 0o jlog JsSo sls (olgS 48
St ougy ylojg Lad ks jl Ugoso
35 o S jL pag LS jL jut Ogu0 o0 po lgi o | Jslwo I as

b8 AL oo 3gas o3laiwl odliuo Su Jo sl o ibiS L g I gl oSl sl

Sl oils 1 jiS2gS 6 jlaslg Slol eliwo Gloss I (2l ol jo j 60 (g3l S5



295516 (i 3 9501 ¥

SaSoawlo 150 =1gn721es M =nn-1)(17-1)...(3)(2)(1) :0Jluwo

:ld (539 49

ﬂum_}.mgé;xoss.c&

o (529 >
fact (11t n) ”
{ ;
(n==0) I if n=1
1, f(n)=nl=« |
nx(n=1)!if n>1

n* fact(n-1);
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n=3

Fact(3)

]

n=

Fact(1)

return(1)
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Factorial(3) = 3« Factorial (2) Factorial(3) = 3 » 2 = 6

Factorial(2) = 2 « Factorial (1) Factorial(2) = 2 » 1 = 2

lFactorial(U = 1+ Factorial (0) I Factorial(1) = 1 » 1 = 1

Factorial (0) = 1
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fib(n)=11
ib(n-1)+tb(n-2)

if 1=l
1 m=2

I

int 11b (int n)
{
if(n==" orn=="7) then return());
else
return (fib(n - V) + fib(n - V));
h
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fib(4) f1b(3)

fib(3) fib(2) fib(2) fib(1)

fib(2) fib(1)




Fib(e)
= Fib(¥) + Fib()

= Fib(*) + Fib(Y) + Fib(¥)

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

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

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

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

= Fib(") + Fib(+) + Fib()) + Fib()) + Fib(+) + Fib()) + Fib(+) + Fib())
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A B C

Alg Hanoy (n , from , help , to)

d
if (n=—=") then
move top disk from (from — to) ;

else

{
Hanoy(n— ', from , to , help);
move top disk from (from — to) ;
Hanoy (n— " , help , from , to);

J
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f;
from=A
help=C
to=B
n=23

fs

from=A
help=C
to=1B
n=1

move
A—B

s

from=A
help=B
to=C
n=2
move
A—C
fy
from=B
help=A
Io=0C
n=
move
B—C

fs

mowve
f, e f5

from=C
help=B
to=A
n=1

move
C—A

from=A
help=C
to=0B
n=1

1move
A—B
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L=4+1=0+1=1
L=t +1=1+1=2
L=t+1=2+1=3
L,=n
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L=t,+1=f+1=1+1=2
L= l,+1-6+1-2+1-3
b=t +1=4+1=3+1=4
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t,=lg(2n +1

bn=lomy t1=0,+1=lgn+1+1
=lgn+lg2+1

=lg(2n) +1
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t.-3t ,-4t,,=0 for n>1

o<t0:
U=

F=-3r-4=0=(r-4)(r+1)=0=r=4,-1

[/7 — 014/7 + 02('1)/7

L=c4%+ ¢(-1)°=0

c+¢=0 ¢, =1/5

o PRI

t = 1/5(47%) -1/5(-1)"
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o<t0:0
=1  FAr-1=0= r=1+\5)2, r=(1-5)12)

58 57

2 2
( 1+45) (1-45) 1+45) (1-45)
<t0:c1( +A J +c{ — J -0 tlzc{ +A j +c2£ — J -1
2 2 2 2
(c,+¢C, =0
1445 1-J5 c,=1//5, ¢, =-1//5
> C, + > c, =1

_[@++/5)/2]" -[A-~/5)/ 2]
” J5
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t -7t,,+15t, ,-9t, ,=0 for n>2 J

to=0
t,=1
L,=2
R=1r+15r-9=0 = (r-1)(r-3?=0=>r=1,r=3

t,=cl"+ ¢,3"+ ;3"

® <

(= ¢1%+ 3% + (0)(3%)=0 ( ¢+ ¢, =0 (g =-1
< L=qll+ 63+ (1)(3Y) =1 |:>< c+3c6+ 3¢ =1 |:>< 6 =1
| L=012+ 63+ 5(2)(3%) =2 L 6 +96+186,=2 6 =-1/3

= (-1)17+ (1)3" + (-1/3)(/B") = -1 + 37— r3"-1
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t -5t ,+7t.,-3t. ,=0 for n>2 J

t,=1
t,=2
t,=3
Pr5rP+7r-3=0 = (r-1?(r-3)=0=>r=1,r=3

L= 3"+ 1"+ ¢’

( =03+ 10 + ¢(0)(19)=1 ( ¢+ ¢ =1 ¢, =0
S =03+ ol + ()1 =2 ED)< 3a+ 6+ =2 By =1
L L=03+ 617+ 5(2)(1%) =3 L9+ +26=3 =1

[=03")+1(1" )+ 1(mM") =n+1
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1‘/7_ 3[/7_1 — 4/7

b=4,pmn)=1=rP
(r=3)(r-4)%1=0

:JGo O

t,—3t.,=4"(8n+7)

b=4,p(n)=8m+7
(r=-3)r-4)*t=0
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rtn—3tn_l=4n (2n+1) for n>1
.<t0:O
t,=12

.

r=3)(r-4)""=0=(r-3)(r-4)=0=1,= 3"+ A"+ ;A"

t,—34,=42(2*2+1) = t,= 3*12 + 80 = 116

£, =20(3") — 20(4") + 84"
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t. -t ,=n-1 for n>0
,=0

o) =n-1=1%(t-1) = b=1, d=1

@ <

\

r-1)(r-1)"*'=0=(r-1)°=0
=t =cl"+ "+ fl" = = cl + N+ GIF
L=(+1-1=0+0=0
L=t+2-1=0+1=1

L,=mn-1)I2
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n= (]T_ﬂ)nl
b

(r_ 1)1+1

for n>1

d
|

2" = (%”)/7O
b
(r—2)0+1

(r=2)(r-21)%(r-2) = (r-2)*(r-1)>?
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JT(M=T()+1 forn>1 n a powerof 2 rJbe
k-|_(1)=1
n=2"==k=Ign

. 2" "
:>T(2“'):T(7)+1:T(2“"*)+1
t, =T(2%)
=t =t +1 =t -t ,=1 =1, =C, +C,K

=T(2")=c, +c,k =T(n)=c, +c¢,lgn = T(n)=1+Ign
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T(n)=2T(§)+n—1 forn>1, n a powerof 2

® <

T =0
n=2k:>k=Ign
=T(2°) = 2T(—)+2k—1 2T (2 +2¢ -1

=T(2")
=t =2t  +2"-1=t -2t =21
=t =¢,+C,2" +c,k2"
=T(2")=c,+¢c,2" +c,k2"
= T(n)=c,+c,n+c;nlgn
=T(n)=nlgn—-(n-1)
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2
2) forn>1, n a powerof 2

T(n) = 7T(g)+18(

T1)=0

n=2"=k=Ign

=T(2") =7T(2"") +18(2" ™)
L, :T(Zk)

=t =c7“+c,4"
=>T(2")=c,7" +¢,4"
=T(n)=¢,7"9"+c,4°" =¢,n'"" +¢c,n"* =¢,n"" +¢,n’

= T(n)=6n"" —6n* ~ 6n*** —6n°
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t. =t ,+n for n>1 I
® <

t.=1

t. =t ,+n

=t _,+(n=-1)+n
=t, ,+("-2)+(n-1)+n

n(n+1)
2

n-2
n-i=l=i=n-1 =t =t,+> n-k=1+2+..4+n=
k=0
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T(n) = zT(ﬂ“Hm Sus Lo g0
T(n) = z(zrfﬂ) 2)+cﬂ - 4?(” +2en N=2 Ui
T(n) = 4 2?(” =)+ 2¢en = 23'{'(” )+ 3en

—=T(n)= 2%=T (2&)+ ken = en + cnlgn = O(nign)

T = T(5) +n
T{n)= T(n' +; +n=T —)+ﬂ+ﬂ+ﬂ

8/ 4" 2 ,
T =T (58) + (5r) + (5

)+ +n-T‘(2 +n{1+;+;+;+ +W)

T&ﬂ-]+n(2{]—lh) ( 1——) Q)
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T (I.'-.'J =.‘:3T(§)—|—Cﬂk 6’( logh \“ a5 pk
T (n)= H(fzk logfz) , =pk
b>=" ﬁa}\ K1 '
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f=

T(n)=9T(n/3)+n e
a=9,b=3,f(n)=n
g(n) = n"°%° _n2  fnye (n'°9°%1y case 1=T(n)=0(n?)

T(n)=T(2n/3)+1

a=1,b=3/2,f(n)=1 :p Jto U
gn) = nl093/21 _ [0 _q ¢ f(n), Case 2=T(n)=(logn)
: Jtod

T(n)=3T(n/4)+nlogn Case 3 3
a=3,b=4,f(n)=nlogn aMOO)=3(, Nog ()= tegn=cf(m)

g(n) - n|0943 — n0'793’ f (n) EQ(nlog43+3)

for c:j, and sufficiently large n

= T(n)=0(nlogn)



d T(n)=6T(n/2)+n°
d T(nN)=6T(n/2)+n’
3 T(n)=27T(n/3)+n’logn
QT(n)=27T(n/3)+n*/logn

QT)=7T(n/7)+logn!

bt 4 31 ool b 3 3b Tty Jo

:3wles Jo 1y puj S jL hulgy U



ol it bl Cunl 1S5lo j (ig gl 5SS g (51380 Guizes Sy

)3 b phel swad b glgs o Iy T(N) =aT (n/b) + (N) pss b xS kulg, O
3905 J> S jU

Loulsiee LT (N) =aT (n/by) +...+aT(n/bn) + f(n) 8L EESjL kilgy U
3g03 o S jL s s

Lolsieo LT (N)=aT(N—by) +...+anT (N—bn) + f(n) P L EESjL kilg, U
3505 J> (S0l g Ses SUsleo J> gy



