QUIZ 1 : MAT2305 LINEAR ALGEBRA

TOPIC Linear equation system & Matrix SCORE 10 points
QUIZ TIME Mon 22 Jan 2018, 3th Week, Semester 2/2017
TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education,
Suan Sunandha Rajabhat University
NAME. ..ot ID . SECTION.......................

1. (3 points) Use Guass-Jardan elimination to solve linear equation systems

1 + 322 + 223 + 24 =1
T+ 210 + 223 + 4 =9
3rx1+ Txo+ 623+ 3x4 = -5

2. (5 points) Find the inverse of

A=

= )
=N W

2
3
-2

3. (2 points) Write linear system equation system in Az = b and use inverse of A in 2 to solve the system.

201+ 320+ 223 =1
1+ 229 +3x3 =2
T1 + X2 — 223 =3
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1. (3 points) Use Guass-Jardan elimination to solve linear equation systems

T+ 320 + 223 + 24 =1
1+ 229 + 223 + 24 =9
3r1+ Txo + 623 +3x4 = —5

Solution. Write out the linear equation system in augmented matrix to be

132 1|1
122 1]09
376 3|5
Then
13 2 1 1 3 2 1|1 1 3
122 1|9 Hs3l 1o -1 0 0] 8 Hs2le 1o -1
376 3|5 fa=ta 0 -2 0 0]-8 0 0
Thus,
1 + 3x9 + 223 + x4 = 1
— T2 = 8
0 = —24
Hence, the linear system has no solution (inconsistent).  #
2. (5 points) Find the inverse of
2 3 2
A=1|1 2 3
11 -2
Solution.
23 2100 (1.2 3]0 1 0
12 3]/o1o0f| 5% 123 2100
11 -2(0 0 1 11 —2{0 0 1
(1 2 3 1 0
fa—2 0 -1 —4|1 -2 0
forfl 10 -1 —5]0 -1 1
e |12 3]0 10
EVF g 1 4 ]-1 2 o0
0 -1 5|0 -1 1
(10 5|2 -3 0
M2, o1 4 -1 2 0
fatfie 0 0 —1|-1 1 1

S O N

o O =

—24



o 10 —5]2 -3 0
E0B 1o 1 4]-1 2 o0
00 1|1 -1 -1
10 0] 7 -8 -5
=5k 010|-5 6 4
fordfis 1o 0 1)1 -1 -1
Thus,
7 -8 -5
Al=|-5 6 4 #
1 -1 -1

3. (2 points) Write linear system equation system in Az = b and use inverse of A in 2 to solve the system.

201+ 312+ 223 =1
T1 + 229 + 3x3 =2
T1 + x9 — 273 =3

Solution. We write linear system equation system in Ax = b, i.e.,

2 3 2 T1 1
1 2 3 T2| = |2
1 1 =2| |x3 3

Taking A~! to two left sides and By 2, we obtain

-1

1 2 3 2 1 7T =8 =5 |1 7—16—-15 —24
2| = |1 2 3 2(=1]-5 6 4 20 = |-54+12+12| = | 19
T3 1 1 -2 3 1 -1 1] [3 1-2-3 —4

Therefore, 1 = —24, 29 = 19, x3 = —4 is the solution.  #



QUIZ 1 : MAT2305 LINEAR ALGEBRA

TOPIC Linear equation system & Matrix SCORE 10 points
QUIZ TIME Mon 22 Jan 2018, 3th Week, Semester 2/2017
TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education,
Suan Sunandha Rajabhat University
NAME ..ot ID. SECTION.........cvvvvveeeen.

1. (3 points) Use Guass-Jardan elimination to solve linear equation systems

T1 + 229 + 313 + 41y =1
T1 + x9 + 223 + 214 =0
3x1+4x0 4+ Trs+8x4 =1

2. (5 points) Find the inverse of

2
A= 1
1

N W W
W N D

3. (2 points) Write linear system equation system in Az = b and use inverse of A in 2 to solve the system.

2x1 4+ 30+ 63 =1
1 + 329 + 213 =2
T1 + 229 + 323 =3
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1. (3 points) Use Guass-Jardan elimination to solve linear equation systems

r1 + 229 + 33 + 4x4 =1
T1 + x9 + 223 + 214 =0
3x1+4xo 4+ Trs+8x4 =1

Solution. Write out the linear equation system in augmented matrix to be

1 2 3 4|1
1 1 2 210
3 47 8|1
Then
1 2 3 411 1 2 3 4 1 1
112 20| 2By ol 1 o1 21| B2
347 8|1 fis=3t 0 —2 —2 —4|-—2| M2 0
Thus,
X1 + 3 = -1
— x93 — x3 — 24 = -—1
Let ¢t and s be a free variable. Setting x3 = ¢ and x4 = s. Then
z1=—-1—t and z9=1-—t—2s
Hence, z1 = -1 —t, 20 =1 —t — 25,23 = t,x4 = s is the solution.  #
2. (5 points) Find the inverse of
2 3 6
A=11 3 2
1 2 3
Solution.
2 3 6/1 00 1 3 2/0 1 0
1 32(010| &% |236/100
123001 |12 3|00 1
1 3 2|0 1 0]
fra 2l 0 -3 211 =2 0
Fomfl o -1 10 -1 1
1 3 2/0 1 0]
Heo 1o -1 1]0 -1 1
| 0 -3 2|1 =2 0 |
DR 1 3 2 10 1 0
GO 1o 1 100 1 -1
| 0 -3 2|1 -2 0

0

0

1 0 | -1
1 -1 -2 -1
0 0 0



10 5|0 —2 3
f — 31 01 —-1/0 1 -1
foxsfe 1o 0 —1/1 1 -3
e [1 0 50 —2 3
DB g 1 10 1 -1
(00 1]-1 -1 3
(1 0 0] 5 3 —12
50 010/ -1 0 2
forfis 19 0 1/-1 -1 3
Thus,
5 3 —12
Atlt=1-1 0 2 H
1 -1 3

3. (2 points) Write linear system equation system in Az = b and use inverse of A in 2 to solve the system.

261+ 30+ 63 =1
T1 + 320 + 223 =2
T1 + 229 + 3x3 =3

Solution. We write linear system equation system in Ax = b, i.e.,

2 3 6| |z 1
1 3 2| [xo] = |2
1 2 3| [z3 3
Taking A~! to two left sides and By 2, we obtain
) 2 3 6] '[1 5 3 —12] [1 546 — 36 —25
ro| = |1 3 2 2l=1-1 0 2 [ |2=[-14+04+6|=]| 5
x3 1 2 3 3 -1 -1 3 3 -1-24+9 6

Therefore, £1 = —25, 19 = 5, x3 = 6 is the solution.  #



QUIZ 2 : MAT2305 LINEAR ALGEBRA

TOPIC LU-decomposition & Determinance SCORE 10 points
QUIZ TIME Mon 5 Feb 2018, 5th Week, Semester 2/2017
TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education,
Suan Sunandha Rajabhat University
NAME...ccoiiiiiiiiiii e ID o, SECTION.........covvvvvennn.

1. (4 points) Solve the linear system by LU-decomposition

T1 + x9 + 323 =12
T1 + 229 + 223 =11
Tr1 — T2 + T3 =2

az1 — 3a11 a2 — 3a12

S, a1y | If det(A) = 2, find

2. (3 points) Let A = [an am] and B = {
ai a2

2.1 det(3AB?) 2.2 det(4AT(2B%)7 1Y) 2.3 det(A + B)

3. (3 points) The linear system Ax = b with variables z1, z2, x3, z4 has

OO O OO =
OO NMNO| OO NO
ORI ORF =
—ooo|lmrooo

Use Cramer’s rule to find zs, z3, x4



SOLUTIONS QUIZ 2
MAT2305 LINEAR ALGEBRA (SEC1)

TOPIC LU-decomposition & Determinance SCORE 10 points
QUIZ TIME Mon 5 Feb 2018, 5th Week, Semester 2/2017
TEACHER Thanatyod Jampawai, Ph.D.; Faculty of Education,

Suan Sunandha Rajabhat University

1. (4 points) Solve the linear system by LU-decomposition

T1 + x2 + 3x3 =12
T, + 229 + 223 =11

T — T2+ 23 =

Solution.
1 1 3 T 12
Ax = |1 2 zo| = |11 =0
1 -1 1| |3
113 (=1)R1+R L1 (+2)R2+R 113
A=11 2 2 —//=y 10 1 -1 510 1 -1
1 -1 1| CVBFR g 9 9 00 —4
1 0 0 (1) R14R 1 00 (—2)RotR 1 0 O
I=|0 1 of /=111 0 B 1 o] =L
0 0 1] FVBFR 1y g 4 1 -2 1
1 0 O 1 1 3 T 12
Az =LUxz=1|1 1 0 01 -1 To| = |11
1 -2 1 0 0 —4 T3 2
Setting y = U, that is
11 3 T U1
Ux=|(0 1 —1| |z2| = |y2| =y
0 0 —4)| [x3 Y3
Then
1 0 0] [n 12
Ly=1|1 1 0| |y| =|11] =0
1 -2 1] |ys 2
1 0 0] [w 12 n = 12
1 1 0 ya| = |11 <~ o+ Y2 = 11
I =2 1] [ys 2 y1 — 2y2 + yz = 2
— y1:12
y1+y2:11 — y2:11—12:—1
yi—2yptys=2 — . yz=2-12+2(-1)=-12

Since y = Uz,



1 1 3 I 12 Y1
Ux=1{0 1 -1 o | = —1 = (Y2
0 0 —4 I3 —12 Y3
1 1 3 T 12 1 + x2 — x3 = 0
0 1 —1| |zo| =] —1 > — 39 + x3 = -3
0 0 —4 I3 —12 r3 = )
—4rs3=-12 — T3 =3
To—x3=-1 — To=—-14+3=2
Tl +x9+3x3=12 — .%‘1:12—2—3(3):1
Verify your answer
T1 + x2 + 3x3 =12 1—|—2+3(3) =12
x1+2x9+2x3 =11 — 1+2(2) +2(3) 11
T — T2 + T3 =2 1-2+4+3 =2
Thus, z1 = 1,22 = 2, z3 = 3 is the solution. #
2. (3 points) Let A = [an au] and B = [am —3ain az - 3a12]' If det(A) = 2, find
a1 a22 2a11 2a19

Solution. Consider,

A - [an 012:| Ri2 [am a22} R1—3R> |:a2l —3a11 ag — 36112] 2R; [a21 —3a11  aze — 3ai2
a1 a2 a1 a12 a1 a1 2a11 2a12
Thus, det(B) = —2(2) = —4

2.1 det(3AB?%) = 3%2det(A)[det(B)]? =9-2-(—4)> =288 #

2.2 det(4A7(2B%)7") = 42 det(A") gpry = 16det(A) g = 4@ ip =5 #

2.3 det(A+ B)

det(A+ B) = ag1 —2a11  aze —2a12| _ | 2621 2a992
2a11 + a1 2a12 +az|  |ann ta21 a2 +ax|p e
a1 a2 _ az; a2
apy +ag a2 +aa ai a12{p, g
= —2|M M2 (C9ydet(A) = (—-2)2 = -4 #
a1z a|p

3. (3 points) The linear system Ax = b with variables z1, z2, z3, 24 has

xr1 =

Use Cramer’s rule to find 9, x3, 24

1 0 1 0
1 2 1 0
0 0 1 0
0 0 0 1
1 0 1 0
0 2 1 0
0 0 1 0
0 0 0 1

=B



Solution. Write the linear system,

Hence,

1110
0110
0010

1 010

0210

0010

0 001

1010

0210

0000

0210

0010

0 001

1 011

0 211

0010

1 010

0210

0010

0 001

Xro =

T4

Therefore, xo = %, T3



QUIZ 2 : MAT2305 LINEAR ALGEBRA

TOPIC LU-decomposition & Determinance SCORE 10 points
QUIZ TIME Mon 5 Feb 2018, 5th Week, Semester 2/2017
TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education,
Suan Sunandha Rajabhat University
NAME...ccoiiiiiiiiiii e ID o, SECTION.........covvvvvennn.

1. (4 points) Solve the linear system by LU-decomposition

T+ 2x9+3x3 =14

T1 + x2 + 323 =12
Tr1 — T2 + T3 =2
. _lair a2 _ 3aiq 3ai2 o
2. (3 points) Let A = [a21 am] and B = [2@1 ©Bay 29+ Sat|” If det(B) = 30, find
2.1 det(3AB?) 2.2 det(4AT(2B%)7 1Y) 2.3 det(A + B)

3. (3 points) Apply Cramer’s rule to solve the linear system Az = b with variables z1, z2, 3, x4 when

1010 2110
1111 011 1
Ar=1g ¢ 9 4| ad A=l 4 5
000 1 000 1

Find zs, 23, 24



SOLUTIONS QUIZ 2

MAT2305 LINEAR ALGEBRA (SEC2)

TOPIC LU-decomposition & Determinance SCORE 10 points
QUIZ TIME Mon 5 Feb 2018, 5th Week, Semester 2/2017
TEACHER Thanatyod Jampawai, Ph.D.; Faculty of Education,

Suan Sunandha Rajabhat University

1. (4 points) Solve the linear system by LU-decomposition

T+ 229 +3x3 =14
T1 + x9 + 323 =12
xr1 — T2 + T3 =2
Solution.
1 2 3 [z 14
Az=11 1 3 zo| = |12 =0
1 -1 1| |3
123 (-1)R1+R 23 (—3)Ry+R L2 3
A=11 1 3 o —100 510 -1 0
1 -1 1| GVBRFR g 3 o 0 0 -2
1 00 (DR R 1 00 (L8 Ret R 1 00
I=0 1 of] /511 1 of /25011 1 0l =1L
0 0 1| FVEFR 1 o 4 131
1 00 1 2 3 T 14
Az =LUxz=1|1 1 0 0O -1 0 To| = |12
1 1o 0o —2| |z 2
Setting y = U, that is
1 2 3 T Y1
Ux=|0 -1 O To| = (2| =y
0 0 =2| |z3 Y3
Then
1 0 0] [y 14
Ly= 11 1 0| |yo| = |12] =0
1 3 1| |ys 2
1 0 0] [wm 14 n = 14
1 10 ya | = |12 &~ Y1 + Y2 = 12
13 1] Lys yi + 3y + oy = 2
— y1:14

y1+y2 =12 —
n+3y2+ys=2 —

Since y = Uz,

Yo =12 —14 = —2

ys=2— 14— 3(=2) = —6



Ux= 1|0 -1 0 Tro| = —2| = Y2
0O 0 =2 xrs3 —6 Y3
1 2 3 1 14 Ty + 2x9 + 3x3 = 14
0 -1 0 To| = | =2 ~ - X9 = =2
0 0 =2 |z3 —6 — 23 = —6
—2x3=—-6 — . x3=3
—rp=-2 — . 22=2
1 +2x9+3x3=14 — . x1=14-— 2(2) — 3(3) =1
Verify your answer
Tl + 229 + 33 = 14 1+ 2(2) + 3(3) =14
r1+ a0 +33 =12 — 1+2+3(3) =12
T — T2 + T3 = 1-2+4+3 =2

Thus, z1 = 1,22 = 2, z3 = 3 is the solution. #

. _lain a2 _ 3ai 3ai2 .
. (3 points) Let A = [a21 a22] and B = [2@1 4 Bayy 2am + 5a12]‘ If det(B) = 30, find
Solution. Consider,
3aiq 3a1s ail a2
30 =det(B) = =
et(B) 2a91 +5a11  2a92 + Saiz 2a91 +5a11  2a22 + a1z
ailr a2 ail Q12
= = 3(2
[2&21 2&22:| Ro—5R, ( ) |:021 022:|
= 6det(A)

Thus, det(A) =5
2.1 det(3AB?) = 32 det(A)[det(B)]> =9 -5 - (30)% = 40500 #
2.2 det(4AT(2B%)7") = 42 det(AT) ggpry = 16det(A) g = 40) mop = 55 #
2.3 det(A+ B)

4aq11 4aq9 ail a2
© ( + ) 3a11 + bas1  3ais + dasa 3a11 + das1  3aio + dasgs
a1 a12 ailp ai2
= =4(3
3a11 3ais Ro—5R1 (3) ail a2

= 12det(A) = 12(5) =60 #

. (3 points) Apply Cramer’s rule to solve the linear system Ax = b with variables x1, x9, x3, 4 when

1010 211 0
111 1 01 1 1
Ar=1y ¢ 9 4| ad A=l ;5
000 1 0001

Find zs, 23, 24



Solution. From A; and A, we write the linear system,

Hence,

2110

0111

00 21

0111

00 21

0 001

2010

0111

0001

0111

00 21

0 001

2 011

0111

0020

0111

00 21

0 001

#

0

17:63 :0,134:

Therefore, xo



