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A Study on the Effective Complex Matrix Multiplication Algorithm

Kim, Doo-gyung*

Summary

In digital processing, inner products, vector-scalar and vector-matrix multiplication are sometimes

encounted with complex entries,

A well-known algorithm for complex multiplication which requires

three real multiplications and five real additions is observed.

This extends its applicability to complex matrices, The computational cost function is based on the

number of equivalent real additions,

As examined in this paper,
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with every real multiplication as equivalent to r real additions,

the computational savings are shown to approach 1/4.
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(a-b))
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Fol ol #Epeith(Adlyt, 1988).
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—fo 2 dnaFe] FE HMe FE R
B5M) (computation Time), HEZAR FHAK
(memory space usage), IEREE(correctness),
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rRepeat for I=1, N

—Repeat for J=1, N
Sum=0
Repeat for K=1, N
Sum=Sum+A{l, K) *xB(,])

-End Repeat
Ca. J)=Sum
- End Repeat

“ End Repeat
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(9) Aol A R=(3n(1+r1) +14)/@dn(1+1) +14) 0|

22 r3 ngtel oA R & Fortran

Table 1. R as a function of r and n.

Programe 2 3}5] Table 13} 7to} HEs=c)
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80 [ .79 | .78 .78 | .77

T 7y 77| 76| 76 76 | 76 | .76

.81 (.79 | .78 .78 | .77 | .77

a7 .77 76 76| 76 | .76 | .76 | .76

.76 | .76 | .76 | .76 | .76 | .76 | .76 | .76

.76} .76 | .76 | .76 | .76 | .76 | .76 | .76

76 | 76 | 76| 76 | .76 | .76 | .76 | .76

76| 76 | .76 | 76 | .76 | .76 | .76 | .76

10 | .81 | .78 .77 | .77 | .76 | .76 | .76

.76 | 76| .76 | 76 | .76 | .76 | .76 | .76

upeb4A] r3 ngte] 1Y W= RY g2 0.910]9
=10, n=15¢]"1 R=0.76°] H& AL ¢ 4+ A
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1% 3

o e {FEME (digical signal processing) off
A A, we—2aate} g de—ojERL F 4o

4 #FEH (complex entry)Eol FXEY = HE
S 25% ¥ 4 Uv A5y EFL computer g
BoA o5 B8 B%E 2o o BEE o
Ak filter, filter bank, radar, &S EESH o
o A% EREE A #RM FzeEa FEA
719 FERMS @iWe 4 ooz Mtk g
xKE F U4,
E35] Bi# Fojol ¥ (discrete fourier
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HE FTold MERES= Al25Y olaojz a4
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