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# ]2 :Python #2775

from sympy import *
x1,x2 = symbols(C x1 x2’ )
A = Matrix(|
M 1, ],
2,1,6]
D
ans = solve linear system(A, x1, x2)
print(C X=", ans)
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3x+3y =6
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# 5]3:Python 423475

from sympy import *
x1,x2 = symbols(C’ x1 x2’ )

A = Matrix(]
:/f’ 1’4’ :|,
3, 3,6]
)

ans = solve linear system(A, x1, x2)
printC X=", ans)
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4x — 2y =1 (page. 6)

16x — 8y =4
55— AR —4 £ HITEISE R A 2R x
4x —2y = 1
0=20
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# /4 :Python #2:% 7%

from sympy import *
x1,x2 = symbols(C x1 x2’ )
A = Matrix(|
4,-2,1],
16, -8, 4]
D

ans = solve linear system(A, x1, x2)
print(C X=", ans)

1x1: x2/2 + 1/4}
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#'l}l

rt numpy as np
A = np. array(|
[4,-2],

[16,-8]

D

1 ‘yeEd o Elrow: ¥

= np. array([
[-2,1],
[-8, 4]

D

|4 :Python #%3°#5

A_det = np. linalg. det(A)
AY det = np. linalg. det(AY)
1f A_det !=0:
X = np. linalg. solve(A, Y)

print(C = #&3% > 3 vE- 2 >
X=\n", X)

elif A det ==0 and AY_det==0:

print(’ * &35 > &' 3 7 )
elif A det ==0 and AY_det !=0:
arint(C * 423 0 ®fF)
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# 515 : Python #2.5% 78
from sympy import *

x1, x2, x3 = symbols( x1 x2 x3’ )

A = Matrix(|
'1,-1,2,5],
99,410,
3,-3,6,15]
D

ans = solve linear system(A, x1, x2, x3)
print(C X=", ans)

Ix1: x2 - 2*x3 + 5}
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#ﬁ'l}
t numpy as np

A = np. array(|

[1,-1, 2],

[2, -2, 4],

[3,-3,6]

D
31% ryeELo Erurows i
Y = np. array(|

[5)[10], [15]

#3475 3%det(A)
AYE np. array([
[-1,2,5],
[-2,4,10],
[-3, 6, 15],
D

|5 Pzdgbon 2

= np. lina g.de%(A)
AY_det = np. linalg. det(AY)
if A_det !=0:
X = np. linalg. solve(A, Y)
print(C = #&3% > 3 vE- 2 >
X=\n’, X)
elif A_det ==0 and AY_det==0:
print(C * f23% > &' 5 j&’ )
elif A_det ==0 and AY_det !=0:
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# 516 : Python #2.5% 48

from sympy import X

Ag{ AV fElEE Jechelon form =

M = Matrix(| | _.
i (Matrix(|[
-/{/’2’9]’ 1, 0, 0, 1],
) a4a _3a]-:9 [El: 1: E’J E]J
'3,6,-5,0] [0, 0, 1, 3]]), (0, 1, 2))

D

rint(C §§ i e$s3538 L erechelon form =\n’, M.rref())
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# |4 : Python #23;%#%

from sympy import X

M = Matrix([ F’sﬁ {EHY f% ; | folERJechelon form =
: : (Matrix(]|
;?’1;’ [1, 0, 2/5],
% 0. [0, 1, -1/511), (@, 1))
D

print(C f§ i* enfha548 L cechelon form =\n’, M. rref())
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» g
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»x3=—2x4

»x6=1/3

2%1 T 6]62 — 5)63 — 2.7C4 T 4)65 — 3)(,'6

ESEEEE

x1 + 3x, — 2x3 + 2Xx5

5x3 + 10x4 + 15x¢
-+ 8){?4 + 4.765 + 18x6 o
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B BE— B EEATAE X (page. 15)

X1 + 3x2 — 2x3 2X5 = 0

2x1 + 6x) — Sx3 — 2x4 +4x5 — 3x = —1
S5x3 + 10x4 + 15x¢ = 5 (4)

2x1 + 6x> + 8x4 +4x5 + 18xg = 6

iz s e A28 A B

X1 + 3x, — 2x3 + 2x5 —
X3 + 2)64 -+ 3)(,'6 =1
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X1 = —3xp + 2x3 — 2x5

x3:1_2x4_3)€6

|
X():g

— AN A PR e oo, X x g 9
B 2\, 49
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B x3 = -2x;, %1 BN F

X1 = —3x) —4x4 — 2x;5
X3 = —ZX4
X6 — 1

3
HFR3I~FF P R RRMERLE-
FAPREHE b, x, x; ARfETEJE L

X1==3r—4s=2t, xo=r, x3=-=25, X4=S5,

B 5 TEWGER 2R -

oI5 BR-FEY 22
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# |5 : Python #23;%#%

from sympy import X
M = Matri X( [ A5 FHRERTE Rl Jechelon form =
(Matrix([

1,3,-2,0,2,0,0], -
'/Zz, -b, -2, 4, -3, -1],
0,0,5,10,0,15,5],
2,6,0,8,4,18,6]
D

intC f§ i e$pa548" 2 erechelon form =\n", M. rref())




# |5 : Python #23;%#%

from sympy import *

x1, x2, x3, x4, x5, x6 = symbols(C x1 x2 x3 x4 x5 x6 )
A = Matrix([

1,3,-2,0,2,0,0],

12,8, -b,-2,4, -3, -1],

X= {x6: 1/3, x3: -2, ;-3 - 4l - Is)

A,0,5,10,0,15,5]
2,6,0,8,4,18,6]
D

s = solve_linear_system(A, x1, x2, x3, x4, x5, x6)
intC X=", ans)
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o8 1 Ak RfRay

» £ f2X,V, Z, D (page. 20)

1 -3 7 2 5

0 1 2 —4 1

@10 0o 1 6 9

0o 0 0 0 1
1 =3 7 2 5]
» ()x+0y+0z+0p=1 0 1 2 —4 I
» 7 g 0 PTILR i% (a) 0 0 1 6 9
o o o o 1
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(b)

» (x+0y+0z+0p=0

K=
R
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R HORE U

-]l\ﬁgxa Ya Za p

(b)

SfRehd Al
(page. 20)
7 2 5]
] 2 =4 |
0 | 6 9
0 0 0 0
(1 =8 7 2 5]
0 1 2 —4 1
O 0 1 6 9
o o o o o}
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# /8 : Python #23;%#%

from sympy import *
x1, x2, x3, x4 = symbols(’ x1 x2 x3 x4’ )

]
1
%’ X= {x1: 1, x2: -33, x3: 15, x4: -1}

s = solve_linear_system(A, x1, x2, x3, x4)
intC X=", ans)



VARS8 B M—FE A

=3 M-F 7 4 2 R fR
8. X1 +2x;—3x3=06

2,1'1 —

X1 —

The augmented matrix for this systemis |2 -1 4 1]|.

X2 -

(page. 82)

—4,1'3:]

X2

- JC3=3
(1 2 -3 6)

1 -1 1 3,



1 2 —3 6
Replace R with R — 2R and replace A with Zs— .| 0 -5 10 —-11
0O —3 4 —3

(1 2 -3 6)

o 1 -2

Replace R> with —% R L e
O 3 4 -3

(1 2 -3 6)
0O 1 -2 1

Replace s with Rs + 3 As. L
0O O

(1 2 -3 6)
o 1 -2
O 0 1

=
et

|
(.J'I“.":J U'l|

Replace Rs with —3 Rs. t

The matrix is now in Reduced Echelon form. To get it into Reduced Row Echelon form, we

replace R with R + 2R3 and replace R with R + 3 Rs.

(1 2 0 2)
0 1 0 Z




VHS I RA-F L2 K3
(page. 82)

1

i
|
—

Finally, replace R; with R — 2 R;.

o
S = O
- o o
Al |l ol

ll,.ﬁ"_
-

The solutionisxi1 = <, X2 = &,X3= .




¥ %28 : Python #&3\#%

from sympy import X

M= Ma‘tI’iX([ Faﬁ']_ﬁrlf%-|¥]_2|3$Elr|E{:hE lon 'F.:::l r‘;n = |
:/1/,2, -3, 61, (Matrix([
- - |1, @, &, 17/5],
) ’_1,4, 1:, [E'IJ 1, 8, ‘?!’5]:
_1,—1,1, 3_ [E": g, 1, '9:"{5]]::: (E": 1, 2))

D

rint(C §§ i e$s3538 "L erechelon form =\n’, M.rref())




¥ %28 : Python #&3\#%

from sympy import *
x1, x2, x3 = symbols( x1 x2 x3’ )
A = Matrix(|[
[1,2,-3, 6],
19/-1. 4,11, X={x1: 17/5, x2: -7/5, x3: -9/5}
1,-1,1,3
D
s = solve_linear_system(A, x1, x2, x3)
intC X=’, ans)




RY9: BI-FEN L2 L3
—x1+x2 +2x3 —
3x1 _xZ +x3 p— 6
—X1 + 3X2 + 4X3 = 4




o [-1 1 2 |2
= 0 2 7 |12
0 2 2|2
) —X1+xZ+ZX3=2
12 = <2X, + 7x3 = 12
—10 —5x53 = —10

Xq=2 X, ==1T x;,=1-°




Y9 : Python #23:\7%

from sympy import X

M = Matrix(| RH{EE R TEFRiERJechelon form =
-1,1,2,2], (Matrix([
o _ 3 [1, 0, 0, 1],
: b ]-, ]-96:’ [E_’. .1-’ B_’. _.l]j
-_].a 3, 4:, 4:_ [E_,. E_,. '1} E]]j_} {Bj -1} Ejj
D

rint(C §§ i e$s3538 "L erechelon form =\n’, M.rref())




Y9 Python #2:% 75

from sympy import *
x1, x2, x3 = symbols( x1 x2 x3’ )
A = Matrix(|[
[-1,1,2,2],
[3/-1,1, 6],
-1,3,4,4
D
s = solve_linear_system(A, x1, x2, x3)
intC X=’, ans)




