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UNIT:MATRICES, SYSTEM OF LINEAR EQUATIONS & EIGEN VALUE EIGEN VECTOR

Echelon & Reduced Echelon Form

1)

Find reduced row Echelon Form & Rank of

1 3 2 2]
|l 21 3]
2 4 3 4
3 7 4 8

2)

Find reduced row Echelon Form & Rank of

00 -2 0 7 12
A=12 4 -10 6 12 28
2 4 -5 6 -5 -1

Non-Homogeneous Linear System
By Gauss-Elimination (Echelon Form) &
By Gauss-Jordan Elimination (Reduced Echelon Form)

3)

X, —2X, +3X; =2
Solve by G.E — X{FEK 2K =15
2X, — X, +3X; =6

4)

Solve by G.E.

S5Xx+3y+7z=4, 3x+26y+22=9, 7x+2y+10z=5.

5)

Solve by G.J.

-2y+3z=1, 3x+6y—-3z2=-2, 6Xx+6y+3z=5.

6)

Solve by G.J.

X+y+2=6, X+2y+3z=14, 2x+4y+72=30.

Homogeneous linear system

7)

8)

2% +2X9 — X3 +X5 =0

—X] —Xo +2X3 —3X4 + X5 =0

X1 + Xp —2X3 —X5 =0
X3+ X4+X5 =0

3Xx-y-z=0

X+y+2z=0

5X+y+3z=0
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Find A~ by Gauss-Jordan Method

9) 12 3 012
(i) A=|2 5 3 (i) A=|1 2 3
10 8 311
10) 101
A=|-1 1 41 Ans: Not invertible (det A=0) (non- Singular)
1010
11) 0 1 2
A=|1 2 3
311
Rank of a Matrix (A) By Determinant Method
(B) By Echelon Form
12) 4 5 2
A= 1 3 0
-1 3 2 2
13) 1 2 3
A=|2 3 4
3 45
14) (3 .4 5 6 7
4 Thh R (G iyl 1
A=|5 6 7 8 9
10 11 12 13 14
115 16 17 18 19|
Non-Homogeneous Linear System.
Homogeneous Linear System.
15) What conditions must blv b2 &b3 satisfy in order for the system of equations
X| +2Xy +3%3 =y
2X1 +5X2 +3X3 = b2
X1 + 8X3 = b3
16) Investigate for what values of A& M the equations

X+Y+2=6,X+2y+32=10,X+2y+AZ= 4, have
(i) no solution

(ii) a unique solution

(iii) an infinite numbers of solutions
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Eigen value and Eigen vector

17
) Prove that the characteristic equation of a 2 X 2 matrix can be expressed as lz —Atr (A)+ det(A)=O
18) 1 2 -3
it A=|0 2 3 | then find Eigen values of AT &5 A.
0 0 2
(Use property to find ﬂ) Ans : [1,2,2 & 1,10,10]
) 25 1 T 3 0
Find Eigen values & bases for the Eigen space of A, A ,3A, A , A , A+21 , A= 8
20) 1 6
Check whether 7 & 1 are Eigen values of A= or not?
5 2
21) 1 0 1 3 0
Check whether X = , Y= , /= are Eigen vectors of A= or not?
2 1 -2 8 -1
22) ——
Show that Eigen vectors of symmetric matrix A=-1 5 —1| are Orthogonal & L.I.
1 -1 3
23) 00 2 O
Find Eigen spaces of A, Is A is diagonalizable? Where (10 10
o R0
00 0 1
24) 211
. . . . ! -1 A=|0 1 0
Verify Cayley Hamilton Theorem for given matrix , also find A~ where 11 2
2 -1 -1
1 1
Al==l0o 3 0
3
-1 -1 2
25) -1 4 -2
Find a matrix P that diagonalizes A & determine P_lA P todiagonalize A=|-3 4 0
-3 1 3
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