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USING GENETIC ALGORITHMS AND NEURAL NETWORKS
AUTOMATIC DERIVATION OF STRASSEN’S MATRIX PRODUCT ALGORITHM
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Strassen's matrix product algorithm is a fast method for computing matrix
products. By using the main principles of this algorithm, the computation of the
nth-order matrix product can be significantly reduced.

The purpose of this study is to confirm whether Strassen's matrix product
algorithm can be automatically derived using Genetic Algorithm and Neural
Network. Specifically, we use genetic algorithms to determine the structure of the
neural network, including interconnections. Although we could not obtain very
practical results for the degree of adaptation, we considered that this was due to
the fact that the combination of addition, subtraction, and multiplication was left
to the genetic algorithm, which resulted in a different combination of calculations
from those that were originally necessary. We should consider the composition of
neural networks and increase the number of constraints.

Key Words : Genetic Algorithm, Neural network,

1. [FL®HIC

I, arBa—FoEmdbza T o BRI
ED XD RFREICK L TR AT )
DINENI DL, WANAIREEmNEZ -
TWa. BTh, [IAIOE LY ®mE T
HFHETREFRFI SN TE TS, 1THIFE
ZEDRICEE T 5 Tk L LT Strassen O
AT V2 AR e 5. o7
UALDERFHZH NS Z LT, n AT
FIFEDOF R EZ KIEIZHIET 5 2 &M Tx
5.

AKWFE Tix, Bl 7= X4
(Genetic Algorithm :GA) & = =2 —F )L %
v kU —2 (Neural Network :NN) % fH\»
T HEAYIZ Strassen ODITHIFET /LT U X A

EET LR T A AR LT 5.

2. BAEMB

(1) EEM7ILIYX L

AR, B 7L = U R AT AE Al
{EDOFREIENR TS L &, HEHENT
X OFEITAEDELOBFEE X — T
S K DEEEFOBRE L E 2 BFET
LEMRE R BRI L TR muE st &
Frol-Meiili 72 M & 723, 0 ET,
BHE - WK, BT ORNX, M OGERZE
D7 v AL EIREET VICEIHZ,
FaRELOTEE L THWE Y &5
LDOTHDH[2].

(2) Strassen MITHIFETZILT ) X L
NYRIEFHATH] A,B,C \ZOWT, 115F4
C=AXB %Zi#HHET HERIZ, Strassen DT



FIFET LT XLATIHEETH 1 oLz
1751 A ,B,C ZW/NET 5. KIZ N/2 X
N/2 175 CT&H 5 /MTHIT, SEIED, /IMTH
QZFHET 5. HKBICQEHANTHTHICEE
B9 5. Strassen ODITHFET LT Y X AT
BWT, AMTHIQOFENITHIRER 57, /)

T80T, S, ATHNICOFETHNFIER 3 & 72 5.

W OFHEHFETIE, N/2 X N/2 1750
FEN 8nl, F1A3 4B Toh 5. — 5, Strassen
OATFIRE T VT Y X LFFEDS 7 18], Faas
18 EITH Y, MOEFEN 1 ED722n. ]

DFFE R 0m), Tt omd) THHEW,
Strassen OITHIFET /L3 U X LD J7 &

Jebe =

HE

A A
a=(431 52) B.ovmm

Az Az )
Ty =A12— A3, S$1 =By +Byp Q1=T1"5
T, =An+A2 S;=B11+By Q=T"5;
T3 =A;1 —Ay S3=B1;+Bp Q3=T3"53
Ty=A;1+A1; Sy =By Q4 =Ty S4
Ts = Ayq S5 = B2 — By Qs=T5"Ss
Tg = Ay S6 = B21 — By Q6 =Te" Se
T;=A +Ay S;=Bn Q=TS
Ci1=01+Q2—0Q:+Qs Ci2=0Q4+0Q5
C21 =Q6 + Q7 Cp2 =0Q2—Q3+Qs—0Q7

1 Strassen DTHXT7I/ILTY X L

DT R B. M LT, | om et 2T
il
WATHEC 5 5.

3. REFEZE

(1) BEM7ILIYY XLIZKDEEEE
HDIEERTE

EROITEEHTLIY X L% FHWTH
HAEA % AR [RS8 ORGSR E 21T 9
TiEERRE L= [3][4]. MRk EzE, =
= MHOEAREZ R BB T E2FFOHE
MR AW & e LTS &, BRY
(2 L 7oA TS & R o R e B HE 2 AR R L
2=y NEOKEERELY 1,-1,0, OW
THNICREL, MBAEMEORE ZOFHE
Z, 2=y MHADOHAIREBOERIZL > T

1THoZ2 L2k, BEHTLIY X A%
H9 D BEOEIR OB LN R 72 D &
INTT 5. AR TIIZOEEH T /LY
R I % T AR [B] B ORS8O Tk
AHWHZ LT 5.

(2) BREETIL

UTICHET A=a—TF %y NU—F
DETNERT ANNE FRE, HkET
RSN TR, HiEN 2 Lo TWw
5. HEJEo—Jg H T Strassen O1TIFE
TNT Y X EONE Oy, T 72BN
175 T,S OERZEITVY, 2 BH CTHRE, ¢
BT Q OFEKEITH. £ LT 2
f& B oS I E~OER ORI
W, bbb C ke, HHE4T5
JEIlZ7e > T 5.

1 B o IV

B o ol

\é:-
—
|—%3

ABDTF=4 |
22475 . 4

- o
\7‘ 1

—

% | S E

e
-

/—F#4 /— K
2N
SEEI21,0,-

B2 REEFIL

A8

(3) Za—5IRxYy FT—V DEFE
T X IZEBEHT LI Y X LOER
Floma—F 0%y NT— 7 ORI E S
[OXSIVRAY
. ZhZENn0FEIT10RES
LbHa=y FNeAEkL,. 2=y MZ
ThZEhmLE ST 5.
2. HEEEHTALIY XLAOEEG
T o=y MEENENMEDUT,
Bl FOEIZLD,
Ka=y NOELPEDLDL LT 5.
3. O 2=y FDfEZ 01|Z

WIFHE Lizt& AN Tj2= > b D% |
ANEFIC—B s P2 =y k.
o=y b&FEZH/PNSVIEIZ



REEE XSS (22 ClE—RoOE
AN T EICK =y FOIREE
X0 ks D)

(4) BEARL—FDERTE

BERT LY XADF L —F DOBRE
TiX, BAROMEEEEN S, RO
WA ART D HEE LT, @InED AL —
EDENEZWIKL, BN OFEIEDLT D52
ETTHREEY s E —EIROHIE
AT H. £, LT 3 DORELXZIY
AN D.
1. 85572 2 SOEEN G —FRZEICL D 1
DDT-HRE R
2. @IS B O —EDOFEIE OER D F )
DB 72 DERZ T & NTHIR
3. EREFIITFRERDERIZ 1%~5%72
FEORWERMERT B FD 1, -1 02 6%
NENRDOERIZT ¥ LICER

(5) BREARL—2DERTE

b DK I (= 1,2 N) (ST 25
B LT, o D155 AT AT
STFER, Menrreer EIO RO H 115 5703
B onBHa, AR LowEISEr (1) ZRo
LOICEERTS.

|f(11): [nrnrrprr/ |nrnfnl (1>

4. RERHER
TR RITILLTO@Y ThHS.

100

75

50

25/"",

0

fithess

0 ) 120 180 240 300
generation

K3 SRERAER

5. £&OH
BEISEIZOW TS £ 0 A2 FE R
BJFonehofc. 2, BEH7TLIY
R ITHEE « FEOMAE DY LT
ZEITRY, ARMETHHEE LT H A
HIAE DR THAEEZIT/R> T LES 2T
DIEEEZ. =a—F NV KXy NT—T D
MRk %25 %, fHHEL L TN RETH
5. Fi2, ARIOFEERTIL 2X2 17512k}
THEBRIZE EE 72N, LIT5E K&
<L, BIRMIICEH S, nXn fT80ICxt L
TENFETHEEZ/NSLSTHENRTED
NEHERT D ENEROBETHD.

BEE RO RITICHIZY . FBHEHE L L
TGS RKI TS Z W - 7, BB FH
TSR LR &= &Ll
TR L F 4, 22 B2 S ORI,
AWFGEDOFITIZHT-D SRR TE. I
HHEEXF LI, 2R HoEL2FRLET.

SE 3Rk
1) Volker Strassen. (1969) Gaussian

elimination is not optimal.

2) LR, BB, 1993 4F, [ =37
Ay 7T NTY AN]SR

3) NAGAO.T, Agui Takeshi , Nagahashi
Hiroshi,

networks having arbitrary connections by a

“Structural evolution of neural



Genetic method” , IEICE Transaction on
Information and Systems E76-D(6),
689-697, 1993 —fxfLFHiE NEFIFHIEAE
EES

4) NAGAO.T, Agui Takeshi, Nagahashi
Hiroshi, “EIsAYFIEIC K DA [EEHE O
G " A1 ol (s =i GRS, DA,
W& - A7 b, -G HAEE = The
transactions of the Institute of Electronics,

Information and Communication
Engineers 75(9), 1634-1637, 1992-09-25
BT WEEERNH - o 27 5V ¥ o =
7 4

5) Ackley, D.H.: An Empirical Study of Bit
Vector Function Optimization, Genetic
Algorithms and Simulated Annealing,
pp.170-204 (1987)

6) Baker, J.E.: Reducing Bias and
Inefficiency in the Selection Algorithm,
Proceedings of the Second International

Conference on Genetic Algorithms,

pp.14-21 (1987)



	１． はじめに
	２． 関連知識
	（１） 遺伝的アルゴリズム
	（２） Strassenの行列積アルゴリズム

	が少なくなる. 理論上では,  まで削
	減可能である.
	３． 提案手法
	（１） 遺伝的アルゴリズムによる神経回路網の構造決定
	（２） 提案モデル
	（３） ニューラルネットワークの設定
	（４） 遺伝オペレータの設定

	４． 実験結果
	５． まとめ

