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MATRIX MULTIPLICATION

nput: A= (] B
Output: C = [c;] = A-B. ,)=1,2,...,n.
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Standard algorithm

fori< 1ton
doforj<«- 1ton
do c;j<-0
fork<« 1ton
do Cij(_ Cij+ Ay - ka

Name of the Faculty: Unnikrishnan Program Name: MCA




School of Computing Science and Engineering

Course Code : MCAS2140 Course Name: Algorithm Analysis and Design

Standard algorithm

fori< 1ton
doforj<«- 1ton
do cjj<-0
fork<«1ton
do Cij(_ Cij+ Ay - ka

Running time = ®(n3)
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Divide-and-conguer algorithm

IDEA:
nxn matrix = 2x2 matrix of (n/2)x(n/2) submatrices:

YI’S/ Yab/lﬁf/

¢ @ < < d¥Pg | ) h7
C =S B
r=ae+ bg )
s = af + bh [ 8 mults of (n/2)x(n/2) submatrices
t=ce+dg | 4addsof(n/2)x(n/2) submatrices

u=cf+dh _
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Divide-and-conquer algorithm

IDEA:
nxn matrix = 2x2 matrix of (n/2)x(n/2) submatrices:

YRS, Yab/lﬁf/

iﬁ? d?@g ) hf
C = A - B
r=ae + bg ) recursive

s=af +bh | 8lmults of (n/2)x(n/2) submatrices
t =ce+dh | 4addsof (n/2)x(n/2) submatrices

u=cf+dg _
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Analysis of D&C algorithm
T(n) =8 T(n/2) +®(n?)

# submatrices / work adding
submatrix size submatrices
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Analysis of D&C algorithm
T(n) =8 T(n/2) +®(n?)

S |
# submatrices work adding

submatrix size submatrices

nlogba=nlogd=n3  — Case1l = T(n)=O(nd).
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Analysis of D&C algorithm
T(n) =8 T(n/2) +®(n?)

S |
# submatrices work adding

submatrix size submatrices

nlogba=nlogd=n3  — Case1l = T(n)=O(nd).

No better than the ordinary algorithm.
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