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Topics : Divide } Conquer , Complex nuwber review

Divide % Conguer

A\Qov(ﬂ\m :

break up prodem into Smallec parts

retussively sdve  Smaller swo problems

(Dwbine  Small Stlukions together

Runtyme :

write runtume TN in terns o rewurrence relotion
Tie) = G + I o 60) or ()

then Solve the retwrrence to qexr o bound

“vefer % Diswsgion

Exomples : exexcise : vecall the algonthm §x eavh of below
mulkiplying 8\ numbers

TiY= 3T(%) 1 0(0) = T(M=0(™*) = 0(*)
merge Sort

Tiy= 2T(%) + 0(n) = T(r)= O(nlgn)
finding KM smallest (0 yandomized olqorithm) @ Conbe used 16 find medipm
best ca: T(M)= T(%)+ 0(n) => T(n) = Oln)
wivst €0%¢: T = T(n-)+ O (n) = T(n) = 0(n?)

ONerage Cade ?

0 15 \\%'OX"IS (0

ofter twe iterstions, OOy SR will Shrink to &N
Tlr)= T(3n)+ 0 (M) = T(h)= 0(n)

MULLiIplYing +wo matrices :

TY= TT(Y) + oln*) = T(M= 0 (h‘°5’1) ~0(n*?)




Complex numbers
Z€L means
Z= %Xty , whee X,y €R

idea : We coan 0\so speafy % using 0ngle and distance ...
polar Coordinate :

Suppose 1= Xt iy

&7 F=re't

Convertion between two Coord\nmes
'ol_f:i[ 6= NC‘Uﬂx i0

E=2tiye — Z=re

Z=r(0s, Y= rsin
why polac Cobrdinates *
mutipliCotion 1S easﬂ‘.
Suppose 1\=r\€w'. F O P4
Then 2, £,=1 rmelw'w‘)
whj muLtiplying two Complex numbers ?
we wort 1o find 0™ cost of unity !
Suppose N€Z* . Wont to find 7€ € such that

lBa.

2" =0 |
idea : in poar Codrdingtes, Z " = (FQ‘S)“ = ¢?
= efne ~ e\'O
= 7 i
ne = 0 +akn fo KeZ'
= i r =\
K
8=a—r11§0rk€0;-~n|}
€9.6:0 0nd B AT
Qive +he Some point
[ AkE T

Thus, Z=€ " whee K€$0,.., n-1}

Okay, N\\% do we coxe ™ rost of unity then ?

... o mony questions (TR, you Showld  ask these questitns t1!)
Tt's used Un FFT to efficiently multiply Two polynomials o




