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Assignment-8

GROUP-10(George & Ritwik)

Question 5:
Solve the following system of equations by matrix method:
2X1 — Xy, +x3 =4
X1 +x,+x3=1
X1 — 3%y —2x3 =2
Answer:

The coefficient matrix would be

2 -1 1
A=11 1 1
1 -3 -2
And let’s assume that
4
B=]1
2
Therefore the set of equations can be nicely put in the following form
AX =B
X1
Where X = Xz]
X3
>X=A"1B

So the whole idea is to fine the inverse of the matrix A and then we are done.

T

1 3 -4 1 -5 -2
AdjA=|-5 -5 5| =3 -5 -1
—2 -1 3 —4 5 3

Det A =|A| = -5

The inverse matrix would be

|A|—53—5—1

AdjA 1[1 =5 —2]
—4 5 3



1[1 -5 -2][4
X=4"B=-2|3 -5 -1ff1

-4 5 3112

X1 1
X | =|-1
X3 1

By comparing two sides we can always get the solution

=>X =
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Assignment 8

Group 5: Apurv & Sanjay

Question

3 -3 4
9. f A= |2 —3 4 |, find A~ Also find two non-singular matrices P and @ such

0 -1 1
that PAQ = I, where I is the unit matrix and verify that A=t = QP.

Solution

The combined matrix [A ] is given by

3 -3 4100
2 34010
0 -1 1001

By further row operations,

1 0 01 -1 0 1 0 01 -1 0
~Ri—R-Ry |2 =340 1 0|~Re—=2R—R |0 -3 4 -2 3 0

0 -1 10 0 1 0 -1 1 0 0 1
1 0 0 1 -1 0 100 1 -1

R
~Ry—Ry—3R; | 0 =3 4 —2 3 0 NRQHRQ—ZLRS;RQH_—; 010 —2 3

0o 0 1 -2 3 =3 001 -2 3

—4
-3



1 -1 0
Sofinally A™' = | —2 3 —4
-2 3 -3
Now second part of the question is to find Q and P such that QAP = I. The most
straight forward answer is to choose either P or Q to be A~! and to choose the other as

I.So one of the choice will be

P=A" and Q=1 (0.0.1)
Then
PAQ =AT"AI=1xI=1 (0.0.2)
It also satisfies the condition
PQ=A"'T=A" (0.0.3)

We also note that there are infinitely many choice for P and Q which satisfies the condition

in the question.
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