Answer on Question #55751 — Math — Linear Algebra

6.Solve the set of linear equations by Guassian elimination method : a+2b+3c=5, 3a-b+2c=8, 4a-6b-4c=-2.
Find c

4;5;9;10
Solution
a+2b+3c=5, 3a-b+2c=8, 4a-6b-4c=-2
(12 35>1é§§§’23?§?
3 -1 218 |- 3 3|3 |- 2 2 | 2
4 —6 —41-2 o . 4|* 0 0 —2i-%
2 4 2l 2

1) The second and the third rows are multiplied by -1/3 and -1/4 respectively and added to the first line

2) The second row is multiplied by 3/2 and the third line is subtracted from it

So, we get that: —%cz —§—>c=4

Answer: c=4

7.Solve the set of linear equations by the matrix method : a+3b+2c=3, 2a-b-3c= -8, 5a+2b+c=9. Sove for b
9;-3;5;-4

Solution
Method 1 (matrix method)
Let

1 3 2 a 3
A=(2 -1 —3>,X=<b>,B=<—8>
5 2 1 c 9

The solution of the system of equations is sought in the form

X=A1+B
Let's find A~1
The determinant of the system is
1 3 2
p=lz -1 -3l=1|7) _3|—3|2 _3|+2|2 _1|=1(—1+6)—3(2+15)+2(4+5)
: 5 2 1 5 1 5 2
A=5—51+18 = —28
Ap= DT B =—146=5 Ap =022 Tl=-@+15) = -17
— (—1)1+3 =1 _ _
A= (D0 T =@+5) =9,
3 2 1 2
Ay = 2 =-G-0 = (D=1, Ay = 12} X =1-10) =9,
Ay = (1P| D= -2 -15) = —(-13) = 13,
_ 3+ 3 2| _ _ _ _ 13423 2| _
Az = (1) o 3_3_ 942=—7, Ay = (-1) |_1 _3|_ (-9+2)=7,
— (_1)\3+1 1 _f— _
Ass = (=1 |2 Sl=-1-6=-7

3 Ay A Agg r 5 —17 9\’ 5 1 -7
A= A21 Azz A23 = 1 -9 13 =|-17 -9 7

A3y Azp Ass -7 7 =7 9 13 -7



The inverse of A is

L1, 151 7
A" = ZA =——\-17 -9 7

9 13 -7
a 1 5 1 -7 3
(b)=-55(-17 = 7)(s
c 9 13 -7 9

b ! (=173 -=9-(-8)+7%9) 84 3
= ——x (— 3 —90-(— * = ——= —
28 28

Method 2 (Gaussian elimination method)

a+3b+2c=3, 2a-b-3c=-8, 5a+2b+c=9
1 3 2 3 1 3 253
13 2y3y, (007 7B\, [, 13 i3fee)
2 -1 -=-3|-8]|— 226—> 5 5|5
5 2 119 i3 9fe) |20
0 T T 5 0 O E |5
1) The second and the third rows are multiplied by -1/2 and -1/5 respectively and added to the first row
2) The second row is multiplied by 26/35 and the third row is subtracted from it

So, we get that: %c = ? -c=5
26 26

From the second rowwegetthat:?b+?c=?—>?b+§5 =?—>§b+13 =%—>b = —3.

Answer: b =-3

8.Solve the set of linear equations by Guassian elimination method : a+2b+3c=5, 3a-b+2c=8, 4a-6b-4c=-2.
Find b
4;-5;-3;5

Solution

a+2b+3c=5, 3a-b+2c=8, 4a-6b-4c=-2

From part 6 we got that c = 4.
7

From the second rowwegetthat%b+%c=%—>%b+§*4=5—>%b+14= - b =-3.

NN

Answer: b =-3

9.Solve the set of linear equations by Guassian elimination method : a+2b+3c=5, 3a-b+2c=8, 4a-6b-4c=-2.
Find a
-1;4;5;-11

Solution

a+2b+3c=5, 3a-b+2c=8, 4a-6b-4c=-2
From part 8 we getthatb=-3,c=4.



1 2 315
o 2 12

From the first row of 2 2|2 |wegetthat
00 —i-2

2l 2
la+2b+3c=5-a+2*(-3)+3*4=5-a—-6+12=5->a=-1.

Answer: a=-1.

10.Solve the set of linear equations by the matrix method : a+3b+2c=3, 2a-b-3c= -8, 5a+2b+c=9. Sove for a
2;4;7;3

Solution
a+3b+2c=3, 2a-b-3c= -8, 5a+2b+c=9
Let

1 3 2 a 3
A=(2 -1 —3>,X=(b>,B=<—8>
5 2 1 c 9

The solution of the system of equations is sought in the form

X=A1'+B

Let's find A~ 1.

The determinant of the system is
1 3 2

A=2 -1 =3 =1|_1 _3|—3|2 _3|+2|2 _1| —1(=146) — 3(2 + 15) + 2(4 + 5)
5 2 1 2 1 5 1 5 2

A=5-51+18 =-28

2 -3

— (_1\1+1 -1 -3 — — — (_1\1+2 — —
Ay = (=1) 2 11|_ 146=5 A, =(-1) |5 1|_ (2+15) = -17,
— (_1)1+3 -1 _ —
A= (D0 =+ =9,
Ay = (S | ==B-D =D =1, 4p = (-D?[; 2|=1-10)=9,
A= (1P| D= -2 -15) = —(-13) =13,
_ 3+ 3 2 _ _ — _ 1423 2 _ _
N T T S
Ass = (1) |2 _1T|_ 1-6=-7
 [Aun A Agg 5 —-17 9\ 5 1 -7
A= A21 Azz A23 = 1 -9 13 =|-17 -9 7
-7 7 =7 9 13 -7

A31 A32 A33)

5 1 -7
A= (—17 -9 7

9 13 -7
The inverse of A is

1 1~ 1 5 1 _7
At="A=-=—|-17 -9 7

A 28 9 13 -7

<a 1 ( 5 1 —7)( 3)
b>=—— -17 -9 7 ||-8
c 28\ 9 13 -7/\9



az—i*(5*3—8—7*9)=§=2.
28 28

Answer: a=2.
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