Assignment 1 solution
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Question 2

Verify AU(BNC)=(AUB)N(AUC)

AUBNC)={z]2<z <10} U{z]3 <z <8} ={z|]2 <z <10}

(AUB)N(AUC) ={z)2 <z <20} N{z]l <z <10} = {z]2 <z <10}
Verify AN(BUC)=(ANB)U(ANC)

AN(BUC) ={z]2<z<10}n{z|l <x <20} ={z[]2 <z <10}

(ANB)U(ANC)={z3<z <10} U{z]2 <z <8} ={z|]2 <z <10}

Question 3
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Inz(x —2) = In8
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— x =4 since x has to be greater than 2

Question 4

Then,
3r+ 6y =0
dr+y =2
42
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Question 5
7(12) +11(3) 7(4) +11(6) 7(5) + 11(1) 117 94 46
AB= | 2(12)4+9(3) 2(4)+9(6) 2(5)+9(1) | =] 51 62 19
10(12) +6(3) 10(4) +6(6) 10(5) + 6(1) 138 76 56
12 3 . 12(7) +3(11) 12(2) +3(9) 12(10) + 3(6) 117 51 138
2 10
BA=1|4 6 [11 . 6] 4(7)+6(11)  4(2) +6(9) 4(10)+6(6) | =| 94 62 76
5 1 5(7) 4+ 1(11)  5(2) +1(9)  5(10) + 1(6) 46 19 56

(ABY = B'A".

Question 6



Row 3x(3)+ Row 1 and Row 3x(—1)+ Row 2

7 =9 0
A=12 6 0
0 -2 1
Row 2% (2)+ Row 1
10 0 O

Row 1x(—£)+ Row 2
10 0 0

0 -2 1
Row 2% (5)+ Row 3
10 0 O
A=10 6 0
0 0 1
Row 1x(3) and Row 2 x ()
1 00
A=1010
0 0 1

A is in echelon form, and r(A) = 3, rows in matrix A are linearly independent, and A is square—
A is non-singular.

Question 7

If matrix A is singular, then its determinant equals to zero. By Laplace expansion,
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The corresponding cofactors are:

— (—1)1(6) = 6: \cu

Cn = (_1)1+2(2 —2x) = 2r — 2; ‘013

The determinant of Matrix A is:

‘A' — (1)(6) + (—1)(2z — 2) + (2)(~3)

=64+2—-2x—6x =0

— —8xr = -8
—x=1.
Question 8
(a)
4 3 =2 x 1
12 0 y| =16
3 0 1 z 4
—_—— ~——
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(b)

|M11| = 2’ |M12| = 1, |M13| = —6,
|M21| = 3’ |M22| = 10, |M23| = —9’

|Msi| =4;  |Msy] =2; |Mss|=5

The corresponding cofactors are:

|011| = 2; \012| = -1 ’013| = —6;
1021| = —3; ‘022‘ = 10; ‘023‘ =9;

1031| = 4; ‘032| = =2 1033’ =5

(—=1)*3(=3z) = -3z



The determinant of matrix A is:

Al =4(2) + 3)(=1) + (=2)(-6) = 17

The adjoint matrix is:

2 =3 4
AdjA=C"=| -1 10 -2
—6 9 )

Therefore,
2 -3 4
A=t
=17 -1 10 -2
—6 9 5)

Al=112 0 01 0
30 1 00 1

Row 3% (2)+ Row 1

Row 2x(—10)+ Row 1

Row 1xZ+ Row 2



Row 2x(—3)+ Row 3
0O =17 0 1 —10 2

Al=11 0 0o 2 -2
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Row 1><(—1i7 and interchange Row 1 and Row 2

100 = -2 4

17 17 17
AI={010 L L 2
001 £ & 2
(d)
1 3 -2
Ai=16 2 0
4 0 1

|Mi| =2;  |Mia] =6; |Ms] =8
|011| =2; |012| = —0; |Cl3| = -8

A = 1(2) +3(=6) + (—2)(=8) =2 — 18 + 16 = 0

| Ay

rF=—=0
| Al
4 1 =2
Ay=116 0
3 4 1

|My| =6; [Mp]=1; [My|=-14
|Cuu|=6; |Cra| = —1; [Cis|=—-14

|Ay| = 4(6) + 1(—1) + (—=2)(—14) = 24 4+ 1+ 28 = 51



y =" =3
| A
4 3 1
Ay=11 2 6
304

|M11‘ =8; |M12| = —14; |M13| = —6
|IC11] =8; |Cia] =14; |Ci3| = —6

| 41| = 4(8) + 3(14) + (1)(—6) = 32 + 42 — 6 = 68
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Question 9

After eliminating the quantity variables, the system can be written as

ap + a1 Py + agPy = by + 01 Py + by Py

co+ 1P+ Py =dy+di P+ do Py

which can be simplified to

(a1 —bl)Pl + (CLQ _b2)P2 :bo — ap
(Cl —dl)Pl + (CQ —dg)Pg :do — Cp

In matrix form:

al—bl a2—b2 P1 bO—CLO

cg—dy cg—dy P, do — ¢

A
We have assumed that the system has unique solution, thus we do not need to check non-singularity

of the coefficient-matrix. The determinant of A:

|A|l = (a1 — b1)(ca — da) — (az — ba)(c1 — dy)



By using Cramer’s rule,
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where

by — agp
do — co

ap — by
c—dy

Ay

as — by
cy — ds

by — agp
do — co

Ay

Therefore,

(bo — ag)(c2 — d2) — (az — by)(do — o)
(a1 —b1)(ca — d2) — (ag — ba)(cr — du)
(a1 — b1)(do — co) — (bo — ao)(c1 — di)

(a1 — b1)(ca — d2) — (a2 — by)(c1 — di)




