Guide lines of the answer of FINAL TEST JANUARY 2012

Course : Matrix Algebra
Department/Semester : Mathematics Education / |
-3 -1 x -2
1. |AI= Lolo2 7 =-84
2 -1 1
o 1 -3 2
1 2 7 1 2 7 1 1 7 1 1 2
=-3]-1 1 0O-(-))2 1 0O+x2 -1 0-(-2]2 -1 1|=-84
1 -3 2 0 -3 2 0 1 2 0 1 -3

=-3(0)+1(-48)+x(8)+2(12)=-84
8x=0->x=0.

4%, —3X, =X, =5
2. the system of linear equation : < —2x, + 2X, + X, = —1, Using inverse of matrices:
2%, +2X, —4X, =6

4 -3 -1 X, 5
A=|-2 2 1 [, X=|x,|,andG=]|-1
2 2 -4 X, 6
-10 -14 -1
At= —| -6 -14 -2
~14
-8 -14 2

~10 -14 -1\(5 3
X=Alc=—"1| -6 -14 -2||-1|=]2].
-8 -14 2 /| 6 1

Thus, Xy = 3, X = 2,and x3 = 1.
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2X+4y+27—-s+7w=0 2 4 2 1|7
3. I X+2y+2z+s+2w=0,inamatrixis |1 2 2 1| 2 |, and echelon
—-X—-2y—-z2+s-3w=0 -1 -2 -1 1/|-3

1 2 2 1|2
form of the matrixis |0 0 1 2 |-11, rank =3, number of free variables=n—-r=
0 00 11
5-3=2,i.eyandw. Suppose y=aandw =, then s=—f3,z=3, and X = -2a - 7P.
Thus, the general solution is {(-2a. - 7B, a, 3B, -B, B)} where a and [ are real number.

Suppose o= 1 and B = 1, one of the nontrivial solutions is {(-9, 1, 3, -1, 1)}.

13 2 6
4. A=|1 2 4 4 | Applying elementary row operations Hoi(1), Hais), and Hao(o
3 7 10 14
1 3 2 6
respectively to matrix Abecome U=|0 -1 2 -2|. So, L =Es@) Esip) Exnp =
0 0 0 O

2%, —3X, +X; =1
5. the system of linear equations {— X, + 2X, —X; =0, Using the Cramer rule :
3X, + X, —2%, =9

2 -3 1 1 -3 1 2 1 1
|Al=-1 2 -1=2,]A1=10 2 -1 =6,|A2|=|-1 0 -1f =4, |A3| =
3 1 =2 9 1 -2 3 9 -2
2 -3 1
-1 2 O=2Thusx=ﬂ=3x=M=2andx=ﬂ=1
' y Al y A2 ) 3 .
T A A A
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3 -2 -1{1 0 O

6. Blls)=(2 -1 -3[0 1 0]}, applying elementary row operations His, Hzi(2),

1 -1 210 0 1

10 -50|1 -1
Ha1(s), Haz(2), and Hiogry respectively, become |0 1 -7 0 |1 —-2|=(U|P).
00 0 1|-1 -1

1 0 -5
01 -7
U 00 O . )
Now, T = 10 ol applying elementary column operations Kz and Kspr
3
01 O
0 0 1
1 00
010
0O 1 -1 1 05
. 0 0O N
respectively, become =|—|.Thus,P=]0 1 -2{,Q=|0 1 7],
1 05 Q
1 -1 -1 0 01
017
0 01
100
I, O
andN={0 1 0=
0 0
0 0O
X+3y+z+2w=3 1 1 2 3
2X+Yy+2z+3w=10 . ) .12 1 2 3 10
, In @ matrix form is , and echelon form
X—=2y+z+w=7 1 -2 11
X+y+3z+w=8 1 1 31
13 1 2 3
.. |01 -1 1 -3 .
of the matrix is , rank = 3, number of free variables=n—r =
o0 1 -3 %
00 0
4-3=1,i.e w.Suppose W= o, then z=17+3a,y=_8_2a,and x=3=La
10 10 10
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37-17¢ -8-2a 17+3a
10 ' 10 ' 10

number. Suppose a = 1, one of the special solutions is {(2, -1, 2, 1)}.

Thus, general solution is {(

, a)}, where o is real

If AT and A™ are transpose and inverse of A respectively, prove that (A™)" = (AT)* 1
Proof:

According to properties of determinant |AT| = |A] =0, so inverse of AT, i.e (AT)" is
exist; (AN* AT=AT(ATY! =1

Meanwhile, according to properties of transpose:

(AAHT= (ADTAT

IT= (AT AT

(AT AT = 1, this mean that (A™)" is inverse of AT . Because inverse is unique, so
(AHT= (AN,

000000GoodLuckooo0000
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