CompSci 161
Winter 2023 Lecture 6:
Divide and Conquer lI:

Multiplication Algorithms
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. Integer Multiplication

» Given two n-bit integers X, Y, compute X - Y
» Example: What is 13- 117
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What is a Computer Anyway?

» Example: What is 13- 117
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Al-Khwarizmi's algorithm

Why does al-Khwarizmi's algorithm work?
» Example: What is 13- 117
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Multiplication

XxY=(Xyx2"?+X)x(Yux2"?+Y)
:@X 2" + (XHYL aF XLYH) e P2 + X Y,

X= 3= 1ol k=123 X, -ol-
Algorithm Mult(X,Y)
peells Al ol Vige 3o That iy

A = Mult(Xy, Ys) Ea™ )

B mat (X, ) é///f /®
C?&Lﬂﬂ TKHBT L(T/”’/ZMW”‘]
BLE )

) i
T g 204 (B2 4 D
XZK s & ‘o\"LsL',g“"




Improved Integer Multiplication

K X0+ ) = Koy Xt K e

» Do we really need to compute Xy - Y.7

A= marrl Ky V)

D_‘ mul’r( XL yl_ )

E = m\U\lJV(XHTXL) YH%YL\
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. Integer Multiplication Example

» Example: What is 13- 117
Xu | Xo | Yu| Y2
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Matrix Multiplication
A Bl[E F| _[I J

C D||G H|~ |K L

| = AE + BG
J=AF + BH

K= CE+ DG
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» Running time if basis for D & C algorithm?
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