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[teration method

- In iteration method, expend the right hand side of the recurrence
relation.

- Try to find out the series and number of terms in the series.

- Find out the sum of the series
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Example 1 for Iteration method |

Example 1 - Find the solution of T(n) =2T(n/2)+ n
Take

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

Find the value of T(n/2) =2T(n/4)+ n/2 from Eq. 1 and put
into Eq. 1

= T(n)=2(2T(n/4) +n/2)+n
T(n)=4T(n/4) +2n (2)

Again find the value of T(n/4) =2T(n/8)+ n/4 from Eq. 1 and
put into Eq. 2

= T(n) = 4(2T(n/8) + n/4) +2n
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Example 1 for Iteration method Il

T(n)=8T(n/8)+ 3n (3)
Repeating this for i times T(n) will be
= T(n)=2"T(n/2") + in (4)

T(n/2") will terminate when n/2" =1 i.e T(1)

=n/2' =1
=n=2
=lgn=i

So after Ig n iteration, the recurrence term will be terminated.
Eq. 4 will be

= T(n)=2%"T(1)+nlgn
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Example 1 for Iteration method Il

T(n)=nT(1)+nlgn

T(n) <cn+nlgnVec>T(1)

T(n)=(c+1)nlgn

(n)
(n)
T(n) < cnlgn+nlgn,¥n>2
(n) =
(n) <

T(n) <cnlgn Ve > (c+1)>0,Vn>2

. T(n) = O(nlgn)
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Example 2 for Iteration method |

Example 2 - Find the solution of T(n) = 3T(n/4) + ©(n?)
Take for ¢ > 0

T(n) =3T(n/4) + cn® (5)

Find the value of T(n/4) = 3T(n/16) + c(n/4)? from Eq. 5 and
put into Eq. 5

= T(n) =3 (3T(n/16) + c(n/4)?) + cn®

T(n) =9T(n/16) + (1 + 136> cn? (6) .
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Example 2 for Iteration method Il

Again find the value of T(n/16) = 3T (n/64) + c(n/16)? from
Eq. 5 and put into Eq. 6

= T(n)=9 (3T(n/64) + c(n/16)2) + (1 + 136> cn?

T(n) =27T(n/64) + <1 - 1—36 + (136) ) cn? (7)

Repeating this for i times T(n) will be

= T(n) =3 T(n/4) + (“ o+ (5s) + (5 >(H)> i

T(n/4") will terminate when n/4' =1 i.e T(1)
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Example 2 for Iteration method IlI

= n/4i =1
=n=4
= logan=1i
So after log, n iteration, the recurrence term will be terminated.
Eq. 8 will be
3 3\2 3 (log, n—1)

_ qlogyn = = = 2

= T(n) =3 T(1)+<1+16+<16> 4 +<16) cn

3 3 2 3 (logg n—1) e,
— log, 3 N N L
= T(n) = n%3T(1) + <1+ =+ (16) +oot (16> b
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Example 2 for Iteration method IV

2
= T(n) <can+ <1+1?;+ <1?;> +> cn®,Yey > T(1)

1
T(n) < —— ) cn?
= (n)c1n+<1_3/16>cn

16
= T(n) < can+ (13> cn?

1
= T(n) < can®+ (é) cn?, ¥n>1

1 1
= T(n) < <3C1;; 6C> n?
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Example 2 for Iteration method V

1 1
= T(n) < con® where Ve > w >0andVn>1
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Example 3 for Iteration method |

Example 3 - Find the solution of T(n) = T(n— 1)+ n*

T(n)=T(n—-1)+n* (9)

Find the value of T(n—1) = T(n—2)+ (n—1)* from Eq. 9 and
put into Eq. 9

= T(n) = (T(n—2)+ (n—1)*) +r*
T(n)=T(n—-2)+(n—1)*+n* (10)

Again find the value of T(n—2) = T(n—3)+ (n—2)* from Eq. 9
and put into Eq. 10 ;

= T(n) = (T(n=3)+(n—2)") + (n—1)* + n*
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Example 3 for Iteration method Il

T(n)=T(n-3)+(n—2)*+(n—1)*+n* (11)
Repeating this for i times T (n) will be

= T)=Th-)+n-i+1)*+-+(n-1*+n"  (12)

T(n— i) will terminate when n—i=0i.e T(0)
=>n—i=0
=i=n

So after n iteration, the recurrence term will be terminated. Eq. 12
will be

= T(n=TO)+1*+2*+3*+...+(n-1)*+n*
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Example 3 for Iteration method IlI

= T(n)<TO)+n*+n*+ - +n*¥n>1
= T(n) < T(0) + nn*

= T(n) < cn® +n®,Ve > T(0)

= T(n) < (c+1)n°

= T(n) < c1n® where Ve > (¢ +1) > 0and Vn > 1
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Example 4 for Iteration method |

Example 4 - Find the solution of T(n) = T(y/n) 4+ n

T(n)=T(v/n)+n (13)
Find the value of T(&/n) = T(y/n)+ </n from Eq. 13 and put into
Eq. 13

= T(n)= (T(¥/n)+¥n)+n

T(n)=T(Vn)+/n+n (14)

Again find the value of T(3/n) = T(¥/n)+ +/n from Eq. 13 and
put into Eq. 14

= T(n) = (T(¥a) + ) + Yt n
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Example 4 for Iteration method Il

T(n) = T(/n) + Vn+ n+n (15)
Repeating this for i times T (n) will be
= T(n)=T(¥/n)+ *Vn+--+n+In+n (16)

T(3/n) will terminate when 3/n=2i.e T(2)

= ¥Yn=2

= Ig(3/n) = g2
1

:Elgnzl

=lgn=2

=lglgn=i
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Example 4 for Iteration method Il

So after Iglg n iteration, the recurrence term will be terminated.
Eq. 16 will be

= T(n)=n+n+V/n+-+ *Vn+ T(2)
= T(n)<n+n+n+... Iglgn times

= T(n)<nlglgn

. T(n)=O(nlglgn)
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Please send your feedback or any queries to akyadavl@amity.edu,
akyadav@akyadav.in or contact me on +91 9911375598
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