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Practicability of Numerical Solution
according to the Original Definitions
——Numerical Solution of Simultaneous
Linear Equations using Cramer’s Rule——

Takeo Maruyama
Department of Human Relations, Faculty of Letters,

Mukogawa Women’s University, Nishinomiya 663, Japan

Using Cramer’s rule in solving n simultaneous equations in » unknowns, n+1 determinants
should be evaluated. For this reason Cramer’s rule is said to be of no practical use. But this
solution is the most fundamental way and the original approach to solve a set of simultaneous
linear equations.

The practicability of numerical solution using Cramer’s rule was discussed in this paper. It
was revealed that this method can be put to practical use by personal computers and has
many merits compared with other numerical methods. The data for the examination of the
performance of computers were also obtained.
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10 CRAMEL_METHOD
20 DIM A(5 6), B(5.5), C(5)
30 DIM S(5) Tss(s M(s, 6)

40 FOR I=1

50 FOR J=1 -

60 PRINT STRS(I)+" T +STRS(N+"FIRE"; (INPUT X
70 A DN=X

80 NEX’I‘

90 NEXT:PI

RIN

100 FORIITOSFORJITO(S

110 PRINT A(L]),

120 NEXT:PRINT:NEXT:PRINT
OR 1l= 1 TO 5

OR JJ=1 TQ &
150 M(H. JJ)=A(H. m
NEXT
NEXT
180 GOSUB 1000
D5=D
200 PRINT "D5=";D6:PRINT

210 FOR P=1 TO 5
220 FOR I=1 TO §

230 FOR J=1 TO &
240 B(L N=ALD
250 NEXT

260

NEXT
270 FOR lI=1 TO &
280  B(LP)=A(l}, 6)

300 FOR II=1 TO 5
310 FOR JJ=1 TO 5
320 ML 1)) =BL, JJ)
30 NEXT

0 . NEXT
350 GOSUB 1000

X=D

370  X=XX/D5

380  PRINT "X=";X
390 NEXT

1050 FOR 14=1 TO 5

1060 FOR 15=1

1070 $S$(1)=0: SS(Z) 0:55(3)=0:55(4)=0:88(5)=0
1080 S(1)=I1: D=1

1090 S(2)=12: SS 12 =1

1100 S$(3)=13:58(I3)=1

1110 S(4)=14: SS 14 —1

1120 S(6)=15: 8

1130 CH= SS(I)"SS 2) SS(S) $5(4)*85(5)

1140 IF CH=0 TH

1160 C=0

1160 FOR I=1 TO 5

1170

1180 IF S(ll)()l THEN 11=l1+1:GOTO 1

%égg IF II 1 THEN 1200 ELSE W=§(): S(I) S(D:SUN=W:C=C+1:GOTO 1200
1210 IF C/2 C¥2 THEN DD=1 ELSE

i%gg DD= I])DD’M(I 11)"M(2,12)"M(3, lS)'M(4 I4)'M(5 15)
1240 NEXT

1250 NEXT

1260 NEXT

1270 - NEXT

1280 - NEXT

1260 RETURN

Fig. 1. Example of BASIC Program using Cramer’s Rule (5 unknowns)

5
2) olU(s) =0:U(4)=0:U(5)=0
2)+U(3)+U(4)+U(5)

1)2)0 e ;) U{4)=0: U(5) il
g )+U(3>+U(4)+U(5)

ZN

Fig. 2. Improvement of the BASIC Program
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Table 1. Conditions of Experiments
Model NEC PC—9801VX
C.P.U. 80286 (i80286)
Clock 10 MHZ

Operating System  MS—DOS(Version 3.10)

Interpreter NEC N—88 BASIC(86)
(version 5.0,
MS—DOS version)
Compiler Microsoft BASIC Compiler

(Version 5.35)
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SOANET LR REEE L, BROT 4 AT
VA BEEANOFRAKRT LA TO\ L OH
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Table 2. Time taken to Solve a Set
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95 TIME $ = “ 00:00:00”
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395 PRINT TIME$
BEA LT 7.
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of Simultaneous- Linear Equations

TYPE 1
Oder 2 3 4 5 6 7
Interpreter - is 13s 3m22s 1h03m08s  23h25m29s
Compiler - - 1s 16s 4m50s 1h46m13s
TYPE I
Oder 2 3 4 5 6 7
Interpreter - 1s 8s 1mO05s 10m08s 1h44m18s
Compiler — - 1s 6s 1m00s 10m29s
TYPE OM
Oder 2 3 4 5 6 7
Interpreter = - 2s 12s 1m3is 13m39s*
Compiler - - - 2s 12s 1m49s
TYPE 1R
Oder 2 3 4 5 6 7
Interpreter - - 1s 11s 1mO03s 9m09s
Compiler - - Is 8s 28s 3m29s
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Table 3. Relationship between CPU, Clock Fre-

quency and Time for Solution

CPU Clock Time
80286 10MHZ 3m22s
(180286) 8MHZ 4mlls
V30 10MHZ 6m43s
(#PD70116—10) SMHZ 8m29s
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Table 4. Difference between The Six BASIC
Languages
N—88 BASIC(MS—DOS) 3m22s
N—88 BASIC (compiler) 165
N—88 BASIC(DISK) 3ml12s
Q—BASIC (interpreter) 1m03s
Q—BASIC(compiler) 27s
U—BASIC (interpreter) 56s%

{#F Lic BASICII 0¥ 0 6fiETH 5.
(1) N-—88 BASIC(MS—DOS)
NEC N-—88 BASIC(86) MS—DOS version
(Version 5.0)
(2) N-—88 BASIC(compiler)
Microsoft BASIC Compiler
(Version 5.35)

BEo (1DQ) ®22ik, $XToRTOEFTHEA
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(3) N88—BASIC(DISK)
NEC N—88 BASIC(86) Disk version
(Version 3.0)
(4) Q—BASIC(interpreter)
Microsoft QuickBASIC
(version 4.2)
(5)° Q—BASIC (compiler)
(4) © QuickBASIC iZ¥ifl 8T\ % Quick-
BASIC KANIJI Compiler Version 4.20 % ¥l
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Table 5. Relationship between Buffers and Time
for Solution

Buffers Type I M(7) Type I R(7)
2 13m39s* 9m09s
5 13m39s* 9m06s*
10 13m39s* 9mO5s*
20 13m39s* 9mO05s*
30 - 13m39s 9m05s*
50 13m39s 9mO05s*
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Table 6. Example of Memory Size for Data File

n Br+1)+2)n!+1
1 9
2 23
3 85
4 409
5 2401
6 16561
7 131041
8 1169281
9 11612161
10 127008001
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Table 7. Difference between The Tree Methods

Method Time
Gauss -
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15.0x; + 15.0x; + 14.0x;=58.0
15.0x; + 14.0x; + 13.0x3,=55.0
14.0x; + 13,00, + 12.0x3=51.0

Gauss $1C X 5 N—88 BASIC(86) 7 mr 7 7 AT
DFFERERW,

(361,%2,%3) = (0.999998,1.00003,1.99997)
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