
Matlab [Z�YVWUX�!1Æ5BG�8�&BBIN0�' 1: .�Q<��9�/	D� 8 "P4$O A, ��7 A ��(2�L Matlab �+) -
A=round(randn(8)*10) % j\xpa℄ok^sb8ewmfv
a=det(A) % dnA_ril3�

A =

-5 -5 5 2 -10 0 -1 -17

-7 2 6 12 -8 8 -10 8

-3 4 -1 -6 22 7 9 14

-12 2 3 -5 4 -2 -11 7

2 0 -3 7 -4 -1 -7 1

1 -16 -3 0 0 1 -12 -9

0 3 -4 15 -3 -8 11 -8

-22 -1 -10 -17 10 -2 -7 12

a =

-1840129595

1



M$O A =


































−5 −5 5 2 −10 0 −1 −17

−7 2 6 12 −8 8 −10 8

−3 4 −1 −6 22 7 9 14

−12 2 3 −5 4 −2 −11 7

2 0 −3 7 −4 −1 −7 1

1 −16 −3 0 0 1 −12 −9

0 3 −4 15 −3 −8 11 −8

−22 −1 −10 −17 10 −2 −7 12

































,�(2�R |A| = −1840129595' 2: �%J��9�/	D� 10 "$O B, ��7 |B|.L Matlab �+) -
B=rand(10) % \gua℄ok^k^sb10efv
a=det(B) % dnA_ril3�

B=

Columns 1 through 7

0.4398 0.9342 0.1370 0.4225 0.2974 0.3759 0.1939

0.3400 0.2644 0.8188 0.8560 0.0492 0.0099 0.9048

0.3142 0.1603 0.4302 0.4902 0.6932 0.4199 0.5692

0.3651 0.8729 0.8903 0.8159 0.6501 0.7537 0.6318

0.3932 0.2379 0.7349 0.4608 0.9830 0.7939 0.2344

0.5915 0.6458 0.6873 0.4574 0.5527 0.9200 0.5488

0.1197 0.9669 0.3461 0.4507 0.4001 0.8447 0.9316

0.0381 0.6649 0.1660 0.4122 0.1988 0.3678 0.3352

0.4586 0.8704 0.1556 0.9016 0.6252 0.6208 0.6555

0.8699 0.0099 0.1911 0.0056 0.7334 0.7313 0.3919

Column 8 through 10
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0.6273 0.7165 0.1146

0.6991 0.5113 0.6649

0.3972 0.7764 0.3654

0.4136 0.4893 0.1400

0.6552 0.1859 0.5668

0.8376 0.7006 0.8230

0.3716 0.9827 0.6739

0.4253 0.8066 0.9994

0.5947 0.7036 0.9616

0.5657 0.4850 0.0589

a =

-0.0048M$O B =














































0.4398 0.9342 0.1370 0.4225 0.2974 0.3759 0.1939 0.6273 0.7165 0.1146

0.3400 0.2644 0.8188 0.8560 0.0492 0.0099 0.9048 0.6991 0.5113 0.6649

0.3142 0.1603 0.4302 0.4902 0.6932 0.4199 0.5692 0.3972 0.7764 0.3654

0.3651 0.8729 0.8903 0.8159 0.6501 0.7537 0.6318 0.4136 0.4893 0.1400

0.3932 0.2379 0.7349 0.4608 0.9830 0.7939 0.2344 0.6552 0.1859 0.5668

0.5915 0.6458 0.6873 0.4574 0.5527 0.9200 0.5488 0.8376 0.7006 0.8230

0.1197 0.9669 0.3461 0.4507 0.4001 0.8447 0.9316 0.3716 0.9827 0.6739

0.0381 0.6649 0.1660 0.4122 0.1988 0.3678 0.3352 0.4253 0.8066 0.9994

0.4586 0.8704 0.1556 0.9016 0.6252 0.6208 0.6555 0.5947 0.7036 0.9616

0.8699 0.0099 0.1911 0.0056 0.7334 0.7313 0.3919 0.5657 0.4850 0.0589













































,�(2�R |B| = −0.0048' 3: /	D� 10 "��*�(2���7;�R�
v=[1 2 3 4 5 -1 -2 -3 -4 -5] % `tqhv

V=vander(v) % j\xpa℄ok^sb8ewmfv
a=det(V) % dnA_ril
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3�
v =

1 2 3 4 5 -1 -2 -3 -4 -5

V =

Columns 1 through 5

1 1 1 1 1

512 256 128 64 32

19683 6561 2187 729 243

262144 65536 16384 4096 1024

1953125 390625 78125 15625 3125

-1 1 -1 1 -1

-512 256 -128 64 -32

-19683 6561 -2187 729 -243

-262144 65536 -16384 4096 -1024

-1953125 390625 -78125 15625 -3125

Columns 6 through 10

1 1 1 1 1

16 8 4 2 1

81 27 9 3 1

256 64 16 4 1

625 125 25 5 1

1 -1 1 -1 1

16 -8 4 -2 1

81 -27 9 -3 1

256 -64 16 -4 1
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625 -125 25 -5 1

a =

4.6240e+023M��*�(2=
∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

1 1 1 1 1 1 1 1 1 1

512 256 128 64 32 16 8 4 2 1

19683 6561 2187 729 243 81 27 9 3 1

262144 65536 16384 4096 1024 256 64 16 4 1

1953125 390625 78125 15625 3125 625 125 25 5 1

−1 1 −1 1 −1 1 −1 1 −1 1

−512 256 −128 64 −32 16 −8 4 −2 1

−19683 6561 −2187 729 −243 81 −27 9 −3 1

−262144 65536 −16384 4096 −1024 256 −64 16 −4 1

−1953125 390625 −78125 15625 −3125 625 −125 25 −5 1
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= 4.6240 × 1023

' 4: 9�/	D� 6 "$O A, ��7�(2 |A| �� 2 ��H6�FS2��4FS2� -
A=rand(6)

A_21=det([A(1,2:6); A(3:6,2:6)])

A_22=det([A(1,1) A(1,3:6); A(3:6,1) A(3:6, 3:6)])

A_23=det([A(1,1:2) A(1,4:6); A(3:6,1:2) A(3:6, 4:6)])

A_24=det([A(1,1:3) A(1,5:6); A(3:6,1:3) A(3:6, 5:6)])

A_25=det([A(1,1:4) A(1,6); A(3:6,1:4) A(3:6, 6)])

A_26=det([A(1,1:5); A(3:6,1:5)])3�
A =

5



0.8699 0.2473 0.6109 0.2460 0.3418 0.5030

0.7694 0.3527 0.0712 0.5874 0.4018 0.7220

0.4442 0.1879 0.3143 0.5061 0.3077 0.3062

0.6206 0.4906 0.6084 0.4648 0.4116 0.1122

0.9517 0.4093 0.1750 0.5414 0.2859 0.4433

0.6400 0.4635 0.6210 0.9423 0.3941 0.4668

M_21 =

0.0072

M_22 =

0.0102

M_23 =

0.0036

M_24 =

-0.0056

M_25 =

-0.0079
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M_26 =

0.0092M�(2
A =
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0.8699 0.2473 0.6109 0.2460 0.3418 0.5030

0.7694 0.3527 0.0712 0.5874 0.4018 0.7220

0.4442 0.1879 0.3143 0.5061 0.3077 0.3062

0.6206 0.4906 0.6084 0.4648 0.4116 0.1122

0.9517 0.4093 0.1750 0.5414 0.2859 0.4433

0.6400 0.4635 0.6210 0.9423 0.3941 0.4668
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∣�FS2=
M21 = 0.0072, M22 = 0.0102, M23 = 0.0036,

M24 = −0.0056, M25 = −0.0079, M26 = 0.0092.�4FS2=
A21 = −0.0072, A22 = 0.0102, A23 = −0.0036,

A24 = −0.0056, A25 = 0.0079, A26 = 0.0092.' 5: 9�/	D� 7 "P4$O A, ��7�(2 |A| �:EH6�FS2��4FS2��?>(
A
n=7;

A=round(randn(n))

M=zeros(n);

AD=zeros(n);

for i=1:n

for j=1:n

M(i,j)=det([A(1:i-1,1:j-1) A(1:i-1,j+1:n);

A(i+1:n,1:j-1) A(i+1:n,j+1:n)]);

AD(i,j)=((-1)^(i+j))*det([A(1:i-1,1:j-1) A(1:i-1,j+1:n);

A(i+1:n,1:j-1) A(i+1:n,j+1:n)]);

end
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end

M

AD K�#��
A =

0 0 -1 -1 -1 -1 -1

0 1 -1 0 -2 -1 0

-1 1 1 -1 1 0 -1

0 1 0 1 -1 -1 -1

0 -1 0 1 0 -1 0

0 0 0 -1 0 1 1

1 0 -1 0 0 0 0

M =

-1 -1 -1 -1 1 0 1

-3 -1 -3 -1 1 0 1

-1 1 -1 -1 -1 -2 -1

6 0 6 2 -2 2 0

-4 0 -4 -2 0 -4 -2

8 0 8 4 -2 4 2

-3 1 -1 -1 -1 -2 -1

AD =

-1 1 -1 1 1 0 1

3 -1 3 -1 -1 0 -1

-1 -1 -1 1 -1 2 -1

-6 0 -6 2 2 2 0

-4 0 -4 2 0 4 -2

-8 0 -8 4 2 4 -2

-3 -1 -1 1 -1 2 -1
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M$O
A =































0 0 −1 −1 −1 −1 −1

0 1 −1 0 −2 −1 0

−1 1 1 −1 1 0 −1

0 1 0 1 −1 −1 −1

0 −1 0 1 0 −1 0

0 0 0 −1 0 1 1

1 0 −1 0 0 0 0





























�FS2�	�$O=
M =































−1 −1 −1 −1 1 0 1

−3 −1 −3 −1 1 0 1

−1 1 −1 −1 −1 −2 −1

6 0 6 2 −2 2 0

−4 0 −4 −2 0 −4 −2

8 0 8 4 −2 4 2

−3 1 −1 −1 −1 −2 −1





























�4FS2�	�$O=
A∗ =































−1 1 −1 1 1 0 1

3 −1 3 −1 −1 0 −1

−1 −1 −1 1 −1 2 −1

−6 0 −6 2 2 2 0

−4 0 −4 2 0 4 −2

−8 0 −8 4 2 4 −2

−3 −1 −1 1 −1 2 −1
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(1) �Q<��9�/	D� 7 "$O A, ��7 A ��(2�R�
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(3) �%J��9�/	D� 5 "$O A, ��7�(2 |A| �� 3 ��H6�FS2��4FS2�
(4) �Q<��9�/	D� 10 "$O A, ��7�(2 |A| �:EH6�FS2��4FS2�
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