QUIZ 1 : MAT2305 LINEAR ALGEBRA

TOPIC Linear equation system & Matrix SCORE 10 points
QUIZ TIME Wed 25 Jan 2017, 3th Week, Semester 2/2016
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

T1+2x9 —3x3 =8
201 +3x0 4+ 23 =7

r1+x9+4x3 =-—1
2. (5 points) Find the inverse of
1 0 0 2
0130
A= 1 250
0 011

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

T+ 214 =1
T2 + 3x3 =2
1+ 229+ DHx3 =3

T3 + T4 =4



ANSWER QUIZ 1 : MAT2305 LINEAR ALGEBRA (SEC1)

TOPIC Linear equation system & Matrix SCORE 10 points
QUIZ TIME Wed 25 Jan 2017, 3th Week, Semester 2/2016
TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education,
Suan Sunandha Rajabhat University
NAME. ..ot ID.co . SECTION............ovvvvveen.

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

1+ 2x9 — 33 =38
201 +3x0 4+ 23 =7
1 +x9+4x3 =-—1

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

1 2 —3]| 8
23 1|7
11 4 |-1
Then
1 2 -3 8 1 2 -3|8 1 2 -3]|8
23 1|7 s~ 0 -1 7 |-9 B Ha, 0 -1 7 |-9
11 4 |-1 Ra—2Fy 0 -1 7 |-9 00 010
Thus,
1 + 2x9 — 3x3 = 8
— x93 + Txz3 = -9
0 = 0

Let t be a free variable. Setting x3 =t. Then z9 = 9 + 7t and
1 =8—2x9+3x3=8—-2(9+T7t) + 3t =—-10— 11¢
Hence, 1 = —10 — 11t,29 = 9 4 7t,x3 = t is the solution.  #

2. (5 points) Find the inverse of

1 0 0 2
01 30
A_125O
0 011
Solution.
1 00 2|1 0 00O 1 0 0 2 1 0 0 O
01 3 0(01 0O Rs—R; 013 00 10O
1 25 0/0 010 025 —-2(-1 010
001 10 0 01 |00 1 1 0 0 01
1 0 0 2 1 0O 0 O
R3—2R» 01 3 0 0 1 00
00 -1 -2|-1 -2 10
| 0 0 1 1 0 0 0 1
1 0 0 2|1 0 0 O
(—1)Rs3 01 3 0(01 0 O
00121 2 -1 0
| 001 1|00 0 1




1 0 0 2 1 0 0 0
Ro—3R3 010 —-6|-3 -5 3 0
Ry4—R3 00 1 2 1 2 -1 0
1000 -1]-1 -2 1 1
[1 0 0 2 1 0 0 0
(—1)R4 010 —-6|-3 -5 3 0
0 0 1 1 2 -1 0
10 0 0 1 1 2 -1 -1
1 0 0 0|—-1 —4 2 2
R1—2Ry 01 0 0] 3 7 -3 —6
R3—2R4,R2+6Ry 001 O0-1 -2 1 2
L0 0 0 1|1 2 -1 -1
Thus,
-1 —4 2 2

3 7 =3 -6
-1 -2 1 2 #
1 2 -1 -1

ATl =

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

1+ 224 =1
T2 + 3x3 =2
1+ 2x9+DHx3 =3
T3 + T4 =4

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

1 0 0 2] [x 1
0 1 3 0f (=2 |2
1 2 5 0| |z3| |3
0 0 1 1f |=zy 4
Taking A~! to two left sides and By 2, we obtain
) 100 2] '[1 1 -4 2 271 ~1-8+6+8 5
z2| |0 1 3 0 20 |3 7 =3 —6| |2 |[3+14-9-24| [-16
zz3| |1 2 5 0 3 [-1 -2 1 2113 -1-4+3+8| | 6
T4 0 011 4 1 2 -1 —-1]| |4 1+44—-3-4 -2
Therefore, 1 = 5,29 = —16,x3 = 6, 4 = —2 is the solution.  #



QUIZ 1 : MAT2305 LINEAR ALGEBRA

TOPIC Linear equation system & Matrix SCORE 10 points
QUIZ TIME Fri 27 Jan 2017, 3th Week, Semester 2/2016
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

1 + 4xo + 213 =6
—T1 — 3132 =1
201 + Txo +2x3 =5

2. (5 points) Find the inverse of

101 0
010 -2
A=loo1 1
112 0

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

xr1 + X3 =1
$2—21’4 =2
T3 + T4 =3

r1+ 2o+ 223 =4



ANSWER QUIZ 1 : MAT2305 LINEAR ALGEBRA (SEC2)

TOPIC Linear equation system & Matrix SCORE 10 points
QUIZ TIME Fri 27 Jan 2017, 3th Week, Semester 2/2016
TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education,

Suan Sunandha Rajabhat University

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

T1 + 4xo + 223 =6
—T1 — 3.7:2 =1
201 + Txo +2x3 =05

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

1 4 216
-1 -3 01
2 7 215
Then
1 4 2|6 1 4 2 6 1 4 2|6
1 -3 01| B2Mo 1o o1 27 fotfe, 1o 1 2|7
2 7 2|5 fatthy 0 -1 —2|-7 00 00
Thus,
r1 + 4x9 + 223 = 6
To + 2x3 = T
0 =0
Let t be a free variable. Setting x5 =t. Then xo =7 — 2t and
x1=6—4xo — 203 =6 —4(7 —2t) — 2t = —22 4+ 6t
Hence, x1 = —22 + 6t, 20 = 7 — 2t,x3 = t is the solution.  #
2. (5 points) Find the inverse of
101 0
01 0 -2
A= 00 1 1
11 2 0
Solution.
101 0|1 000 101 0] 1 000
010 -2{01 00 Ri—Ry 01 0 -2{0 100
001 1]{00T1P0 001 1]{0 010
112 0|0 001 1011 0]-1 001
1 0 1 0 00
R4—Rs 01 0 -2 1 0 0
001 10 0 1O
0 01 -1 -1 0 1
1. 0 0 -1 1 0 -1 0
Ri—R3 010 -2{0 1 0 O
Ri—R3 001 1[0 0 1 0
1000 1 |-1 -1 —-11




1 00 0[]0 -1 -2 1
Ri+Ry4 0100-2 -1 -2 2
Ro+2R4,R3— Ry 00 10 1 1 2 -1
oo0o01|-1 -1 -1 1
Thus,
0o -1 -2 1
-2 -1 =2 2
-1 _
AT = 1 1 2 -1 #
-1 -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.

r1 + T3
1’2—2.734 =2
T3+ T4 =3

1 +x9+22x3 =4

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

1 01 O T 1

01 0 —2f x| |2

0 01 1 z3| |3

11 2 0 T4 4

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

2 101 07 ' 0 -1 -2 1771 0—2—6+4 —4
vl 01 0 =2 2| -2 -1 —2 2| |2| |-2-2-6+8| |-2
3| [0 0 1 1 3 |1 1 2 —1| (3] |1+2+6-41| |5
T4 11 2 0 4 -1 -1 -1 1 4 -1-2-3+4 -2

Therefore, 1 = —4,x9 = —2,23 = 5,x4 = —2 is the solution.  #



QUIZ 2 : MAT2305 LINEAR ALGEBRA

TOPIC LU Decomposition & Determinant SCORE 10 points
QUIZ TIME Wed 8 Feb 2017, 5th Week, Semester 2/2016
TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education,
Suan Sunandha Rajabhat University
NAME ..ot ID. SECTION.........cvvvvveeeen.

1. (3 points) Use LU decomposition to solve linear equation systems

X1+ X2 — X3 =0
2$1—l’2—$3 =-3

1 —2x9+1x3 =2

2. (3 points) Find deteminant of A by EROs or cofactor expansion

1 2 0 1
-1 0 2 3
A= 3 4 -1 1
0 0 1 2
3. (4 points) Let A = {an a12] and B = [2(121 2@22]‘ If det(A) = 2, find
as1 a2 ailp a2
3.1 det(B) 3.3 det(A"1B(—A%)T)

3.2 det(242B) 3.4 det(A+ B)



ANSWER QUIZ 2 : MAT2305 LINEAR ALGEBRA (SEC1)

TOPIC LU Decomposition & Determinant SCORE 10 points
QUIZ TIME Wed 8 Feb 2017, 5th Week, Semester 2/2016
TEACHER Thanatyod Jampawai, Ph.D.; Faculty of Education,

Suan Sunandha Rajabhat University

1. (3 points) Use LU decomposition to solve linear equation systems

l'1+$2—$3 =0
201 — 19 —x3 = —3
T1 —2x9+x3 =2
Solution.
1 1 -1 T 0
Ar =12 -1 -1 z9| = |=-3| =0b
1 -2 1| |as 2
-l 1)R1+R L1 —1)Ro+R L.
A= |2 —1 —p| BB g g g | DR 3 1|=U
1 —2 1| PEFR 1y 3 o 0 0 1
100 (+1)R1+R 100 (+1)Ro+R 100
I=10 1 of] /=512 1 of /2512 1 0| =L
0 0 1| FRFR 1 g 11 1
1 0 0 1 1 -1 T 0
Ae=LUxz =12 1 0 0o -3 1 ro| = | -3
1 11 0O O 1 T3 2
Setting y = Uwx, that is
1 1 17 [z "
Uzx=1|0 -3 1 2| = |y2| =y
0 0 1] |23 Y3
Then
1 0 0] [y 0
Ly=12 1 0| |p| =|-3|=b
11 1] [y 2
1 00 Y1 0 Y1 = 0
2 1 0] |y2| = |3 > 27+ o = -3
L1 1] [ys 2 v+ y2 + ys = 2
- . oy =0
2+ =-3 — . ypp=-3-20)=-3
ytyptys=2 — . y3=2—-(-3)—-0=5

Since y = Uz,



Urx=(0 -3 1 xo| = | =3 = |y
0 0 1 xrs3 5 Y3
1 1 -1 T 0 gy + x99 — x3 = 0
0 -3 1 xro| = |—3 > — 32 + x3 = -3
0 0 1 T3 5 r3 = 5
— T3 =25
1 8
—3r+x3=-3 — .. @x2= _—3(—3 —5) = 3
8 7
—x3=0 — . =5—-=-==
X1+ T2 — X3 X1 3 3
Verify your answer
$1+$2—x3 =0 %+%—5 =0
201 —x9 —x3 = —3 — 2(%)—%—5 =-3
T1 —2x9 +x3 =2 %—2(%)—1—5 =2
Thus, 1 = %,mz = %,1‘3 = 5 is the solution.  #
2. (3 points) Find deteminant of A by EROs or cofactor expansion
1 2 0 1
-1 0 2 3
A=13 4 11
0 0 1 2
Solution.
1 2 0 1 1 2 0 1 1 2 01 12 01
-1 0 2 3 0o 2 2 4 0 2 2 4 0 2 2 4
det(A)_?)4—11_0—2—1—2_0012_0012_0#
0 0 1 2 0o 0 1 2 0 01 2 0 00O
3. (4 points) Let A = [an al?] and B = [2@1 2(122]. If det(A) = 2, find
a1 a9 air a2
Solution.
3.1 Since A= [“” "’12] Lz, [‘m “22} 2, [2@1 2“22} — B, det(B)=-4 #
a1 (22 ail a2 a1l a12

3.2 det(2A%B) = 22 det(A?) det(B) = 4[det(A)]> det(B) = 4(2)*(—4) = —64 #
3.3

det(A1B(—A%)T) = [det(A)] " det(B) det(—A2) = [det(A)] " det(B)(—1)*[det(A)]?
=(2)7(-4)(2°=-8 #

34 A+ B = {“11 alﬂ N [2(121 2a22] _ [an + 2a91 a12+2a22]

a1 a2 ail a2 a1 +ai1 a2+ a2
det(A + B) = a1l +2az1 a2 + 2az2| a1 a22 _ |G a2 _ 4
ag1 + a1 ag + a2 a1 +air a2 + a2 ailr a2




QUIZ 2 : MAT2305 LINEAER ALGEBRA

TOPIC LU Decomposition & Determinant SCORE 10 points
QUIZ TIME Fri 10 Feb 2017, 5th Week, Semester 2/2016
TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education,
Suan Sunandha Rajabhat University
NAME ..ot ID. SECTION.........cvvvvveeeen.

1. (3 points) Use LU decomposition to solve linear equation systems

1+ x2 + 23 =6
T+ 2x9 —3x3 = —4
5T, — To + T3 =6

2. (3 points) Find deteminant of A by EROs or cofactor expansion

-1 0 1 2
2 17 1
A=13 10 1
2 5 0 —1
3. (4 points) Let A = [“” “12] and B = [ u “2 1 1f det(B) = 4, find
azr G2 a1l + 2a21 a2 + 2a22
3.1 det(A) 3.3 det(—A~'B(—2B)T)

3.2 det(3A7 B?) 3.4 det(A+ B)



ANSWER QUIZ 2 : MAT2305 LINEAR ALGEBRA (SEC2)

TOPIC LU Decomposition & Determinant SCORE 10 points
QUIZ TIME Fri 10 Feb 2017, 5th Week, Semester 2/2016
TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education,

Suan Sunandha Rajabhat University

1. (3 points) Use LU decomposition to solve linear equation systems

1+ 22 + 23 =6
T1 + 229 —3x3 = —4
bry —x2+x3 =6
Solution.
1 1 17 = 6
Az = |1 2 =3| |za| = |-4| =b
5 —1 1 X3 )
DUt rer [V | Gomerre |31
A:12—3$01_4$01_4:U
5 o-1 1) CVEHR g 6 4 0 0 —28
100 +5)R1+R: 00 (—6)Ra+R 100
I=|o 1 of EREFE 1 g o U0y gl Z
0 0 1| WDRFR 15 ¢ 5 —6 1
1 0o o]t 1 17[n 6
5 -6 1] [0 0 —28] |3 6
Setting y = Uz, that is
11 17 [m "
Ufl»': 0 ]. —4 9 — y2 :y
0 0 —28] |z3] s
Then
_1 0 0 Y1 6
Ly=1|1 1 0f |y2f =|—4| =D
5 —6 1] |ys 6
1 0 0 Y1 () U1 — 6
5 —6 1] |us 6 Sy1 — 6y2 + y3 = 6
— . y1==6
yi+yp=—4 — . yp=—-4-6=-10
byr —6y2+ys =6 — .. y3=6—5(6)+6(-10) = -84

Since y = Uz,



1 1 1 T 6 n
U:E =10 1 —4 ro| = —-10| = Y2
0 0 —28]| |z3 —84 Y3
1 1 1 T 6 ry + T2 + x3 = 6
01 —4 zo| = [—10 > ro — 4dxs = -—-10
0 0 —-28]| [x3 —84 — 28x3 = -84
—28x3 = -84 — T3 =3
xg —4xz3 =—-10 — xo =—-10+4(3) =2
r1+x2+x3=6 — rn=6—3—-2=1
Verify your answer
r1 + 22 + X3 =6 1+2+3 =6
1+ 209 — 33 = —4 — 1+ 2(2) — 3(3) =—4
9r1 — X2 + x3 =6 5(1)—2—|—3 =6

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

. (3 points) Find deteminant of A by EROs or cofactor expansion

-1 0 1 2
2 1 7 1
A= 3 1 0 1
2 5 0 -1
Solution.
-1 0 1 2 -1 0 1 2 -1 0 1 2 -1 0 1 2
2 1 7 1 0O 1 9 5 0 1 9 5 0 1 9 5
det=13 10 170 137 o0 6 2| %0 0 -1 !
2 5 0 -1 0O 5 2 3 0 0 —43 -22 0 0 —43 -22
-1 0 1 2
0O 1 9 5 109
0 0 0 -_1m
. (4 points) Let A = [an am] and B = [ a1 12 ] If det(B) = 4, find
a1 a2 a1l + 2a21 a1z + 2a22
_ iR
3.1 Since B = [ au 12 } EChaliN [au (112] 22, [au am} = A, det(A) =2
ai1 + 2a21  a12 + 2ag2 2a91 2ag2 as1  agr
3.2 det(3ATB?) = 32det(A)[det(B)]? = 9(2)(4)? = 288 #
3.3
det(—A™'B(—2B)T) = det(—A™!) det(B) det(—2B)T = (—1)?[det(A)]~* det(B) det(—2B)
=(2)7'(4)(—2)*det(B) = 8(4) =32 #
34 A+ B — {an a12:| " [ a a2 ] _ [ 2a11 2a12 ]
' as  a a1 + 2a21 a2 + 2a2 a1 + 3a21 a2 + 3az
2a11 2a12 ai a12 S AD)
et(4+B) a1l +3a21 a1 + 3az9 a1l +3a21 a1z + 3az9 3a21  3az9

ail  a12

= 6det(A) = 6(2) = 12
o1 Gz et(4) = 6(2) #




QUIZ 3 : MAT2305 LINEAR ALGEBRA

TOPIC Linear Transformation SCORE 10 points
QUIZ TIME Wed 22 Mar 2017, 11th Week, Semester 2/2016
TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education,
Suan Sunandha Rajabhat University
NAME. ..ccoiiiiiiiiiiiee e ID o, SECTION.........covvvvvennn.

1. (4 points) Let B = {(—1,1,0),(1,1,0),(0,0,1)} be a basis for R® and T be a linear operator on R3. If
T(-1,1,0) = (1,2,3) T(1,1,0) =(3,2,1) 1T(0,2,1)=(3,3,3)
Find fomular of T'(z, vy, 2)
2. (4 points) Let T be a linear operator on R* such that
T(z,y,z,w) = (x + 2y + w, —x — 2y — w,3x + by + z + 3w, —y + 2)
Compute the nullity and rank of 7.

3. (2 points) Find the inverse (if it exists) of T" where T'(x,y) = (z + vy, 2z + y).



QUIZ 3 : MAT2305 LINEAR ALGEBRA

TOPIC Linear Transformation SCORE 10 points
QUIZ TIME Thur 23 Mar 2017, 11th Week, Semester 2/2016
TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education,
Suan Sunandha Rajabhat University
NAME. ..ccoiiiiiiiiiiiee e ID o, SECTION.........covvvvvennn.

1. (4 points) Let B = {(1,-1,0),(1,1,0),(0,0,—1)} be a basis for R? and T be a linear operator on R3. If
T(1,-1,0)=(1,2,3) T(1,1,0)=(3,2,1) T(2,0,—1) = (4,4,4)
Find fomular of T'(z, vy, 2)
2. (4 points) Let T be a linear operator on R* such that
T(x,y,z,w) = (—x+ 2z 4+ w,2x — 4z — 2w, —x + y + 5z + 3w,y + 3z + 2w)
Compute the nullity and rank of 7.

3. (2 points) Find the inverse (if it exists) of T" where T'(z,y) = (3z + 2y, 2z + y).



ANSWERS QUIZ 3 : MAT2305 LINEAR ALGEBRA (SEC1)

TOPIC Linear Transformation SCORE 10 points
QUIZ TIME Wed 22 Mar 2017, 11th Week, Semester 2/2016
TEACHER Thanatyod Jampawai, Ph.D.; Faculty of Education,

Suan Sunandha Rajabhat University

1. (4 points) Let B = {(—1,1,0),(1,1,0),(0,0,1)} be a basis for R® and T be a linear operator on R3. If
T(-1,1,0) = (1,2,3) T(1,1,0) = (3,2,1) T(0,2,1) = (3,3,3)

Find fomular of T'(z,y, 2)
Solution. Let z,y,2 € R and

c1(—1,1,0) + ¢2(1,1,0) + ¢3(0,2,1) = (z,y, 2)
(—c1 4+ ca,c1 + ca + 2¢3,¢3) = (2,Y, 2)
—Cc1+c=2x
c1+ca+2c3=1y

C3 =2

Then
(—C1+CQ)+(01+62+263):$+y
2c0+2c5=x+y
20 =x+y—22
1
o= —(r+y—22)
2
1
01202—x:§(fv+y—22)—x
L= gy —a—22)
‘.C1—2y x z
Thus,

T(z,y,2) = c1T(—1,1,0) + c2T(1,1,0) + ¢37(0,2,1)
T(.’t,y,Z) = Cl<132a3) + 02(3723 1) + 03(3a373)
= (1 + 3ca + 3¢3,2¢1 + 2¢2 + 3e3, 3¢1 + o + 3¢3)
1 3 3 1
= <2(yx22)+2(x+y22)+3z,(yx22)+(m+y22)+3z,2(yx22)+2(x+y22)+32>
=@+2y—22y—z,—2c+2y—2) #



2. (4 points) Let T be a linear operator on R* such that
T(z,y,z,w) = (z+2y +w,—x — 2y —w,3x + 5y + 2z + 3w, —y + 2)

Compute the nullity and rank of T'.
Solution. Consider,

T(z,y,z,w) = (x + 2y + w, —x — 2y — w, 3z + 5y + z + 3w, —y + z) = (0,0,0,0)
x4+ 2y+w =0 1 2.0 110
—r—2y—w :0<_> -1 -2 0 —-1|0
3r+5y+2+3w =0 3 5 1 30
—y+z —0 0 -1 1 010
1 2 0 110 1 2 0 10 1 2 0 110
-1 -2 0 —-110 Ro+R1 0O 0 0 010 R4—Rs 0O 0 0 010
3 5 1 3 |0 | Rs-3Rm 0 -1 1 0]0 0 -1 1 0]0
0 -1 1 010 0 -1 1 010 0 0 0010

So,z+2y+w=0and —y+2=0. Set z=t and w=s. Then y =¢ and x = —2¢t — s. Thus
Ker(T) ={(z,y,z,w) : T(x,y, z,w) = (0,0,0,0)}
={(—2t —s,t,t,s): t,s € R}
={t(-2,1,1,0) + s(—1,0,0,1) : t,s € R}
= Span{(-2,1,1,0),(-1,0,0,1)}
Therefore, Nullity(7T) = 2 and Rank(T) =4 -2 =2 #

3. (2 points) Find the inverse (if it exists) of T" where T'(z,y) = (z + vy, 2z + y).
Solution. Consider, T'(z,y) = (0,0). So,
z+y =0
2c+y =0

Then, 0 = (22 +y) — (r+y) =« and y = 0. Thus, Ker(T) = {(x,y) : T(x,y) = (0,0)} = {(0,0)}. Hence,

T is one-to-one. Setting
r+y =a
2x+y =b

Then, b —a= 2z +y) — (x+y)=x and y =a — (b—a) = 2a — b. Thus,
TNz +y,22 +y) = (z,y)
T a,b) = (b — a,2a —b)
Tﬁl(xay) = (y—:v,2:c—y) #



ANSWERS QUIZ 3: MAT2305 LINEAR AL (SEC2)

TOPIC Linear Transformation SCORE 10 points
QUIZ TIME Thur 23 Mar 2017, 11th Week, Semester 2/2016
TEACHER Thanatyod Jampawai, Ph.D.; Faculty of Education,

Suan Sunandha Rajabhat University

1. (4 points) Let B = {(1,-1,0),(1,1,0),(0,0,—1)} be a basis for R* and T be a linear operator on R3. If
T(1,-1,0) = (1,2,3) T(1,1,0) = (3,2,1) T(2,0,—1) = (4,4,4)

Find fomular of T'(z,y, 2)

Solution. Let z,y,2z € R and

c1(1,-1,0) + ¢c2(1,1,0) + ¢3(2,0, 1) = (2,9, 2)
(c1+ co + 2¢3,—c1 + c2, —c3) = (2,9, 2)
c1t+c+2c3=z
—Cc1tc=y

—C3 = 2 J.C3 = —2Z

Then
(61+62+203)+(—C1+02):$+y
2c0+2c5=x+y
2c0 =x+y+ 22
1
.',02:§(x+y+2z)
1
01202—y:§($+y+22)—y
1
.'.clzg(x—y+2z)
Thus,

T(.’E, Y, Z) = ClT(la _170) + CQT(la 170) + C3T(27 Oa _1)
T(‘Ta Y, Z) = Cl(]'a 25 3) + 02(37 2a 1) + 63(47474)
= ((31 + 3¢y + 4cs, 2¢1 + 2¢9 + 4c3,3¢1 + o + 403)

1 3 3 1
= <2(xy+2z)+2(:z:+y+22)42,(:17y+2,z)+(:17+y+2z)42,2(:17y+22)+2(x+y+2z)4z>



2. (4 points) Let T be a linear operator on R* such that
T(z,y,z,w) = (—x + 2z 4+ w,2x — 4z — 2w, —x + y + 5z + 3w, y + 3z + 2w)

Compute the nullity and rank of T

Solution. Consider,

T(z,y,z,w) = (—x + 2z +w,2x — 4z — 2w, —x + y + 5z + 3w,y + 3z + w) = (0,0,0,0)

—r+2z4+w =0 -1 0 2 1 ]07

20 — 4z — 2w :0<_> 2 0 -4 =210

—r+y+52+3w =0 -11 5 310

y+ 32+ 2w =0 013 210]
-1 0 2 1 (0 -1 0 2 110 [ -1 0 2 110
2 0 —4 =210 Ro—Ry 0 0 0 0|0 | Rs—Rs 0 0 0 0]o0
-1 1 5 3 |0 | Ret2mrs 0 1 3 210 0 1 3 2]0
0 1 3 210 0 1 3 210 0 0 0 O0]0

So,y+32+2w=0and —x+2z4+w=0. Set 2z =t and w =s. Then y = -3t — 2s and © = 2t + s. Thus

Ker(T) =A{(z,y,z,w) : T(x,y,z,w) = (0,0,0,0)}
={(2t+s,—3t —2s,t,s) : t,s € R}
={t(2,-3,1,0) + s(1,—2,0,1) : t, s € R}
= Span{(2,-3,1,0),(1,—2,0,1)}

Therefore, Nullity(7') = 2 and Rank(T) =4 —-2=2 #

3. (2 points) Find the inverse (if it exists) of T" where T'(x,y) = (3= + 2y, 2z + y).
Solution. Counsider, T'(z,y) = (0,0). So,
3z+2y =0
2c+y =0
Then, 0 = 2(2z +y) — B3z + 2y) = z and y = 0. Thus, Ker(T) = {(z,y) : T(x,y) = (0,0)} = {(0,0)}.
Hence, T' is one-to-one. Setting

3r+2y =a
20+y  =b

Then, 2b —a =22z +y) — (3x +2y) =x and y = b — 2(2b — a) = 2a — 3b. Thus,
T~ +y, 22 +y) = (z,y)
T a,b) = (2b — a,2a — 3b)
Tﬁl(xay) = (2y—$,2$—3y) #



QUIZ 4 : MAT2305 LINEAER ALGEBRA

TOPIC Matrix transformation & Inner product SCORE 10 points
QUIZ TIME Fri 7 Apr 2017, 13th Week, Semester 2/2016
TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education,
Suan Sunandha Rajabhat University
NAME...ccoiiiiiiiiiii e ID o, SECTION.........covvvvvennn.

1. (4 points) Let T : R?* — R3 be the linear operator defined by

T T+ T2

T xI9 = |71+ 23

T3 T2 + T3
1 2 1
Find [T]p where B= ¢ |1|, 1], |—-1
1 0

2. (3 points) Let u and v be vectors in an inner product vector space V. Suppose
|2u — 3v|| = ||3u — 2v|| = 1 and (u,v) =1
Compute [|3u + 4v||
3. (3 points) Let B = {(1,2,2),(—2,1,0),(—2,—4,5)} be a basis for R?.

3.1 Show that B is a orthogonal basis for R3 3.2 Find [v]|p where v = (1,3,5)



ANSWERS QUIZ 4 : MAT2305 LINEAER ALGEBRA (SEC2)

TOPIC Matrix transformation & Inner product SCORE 10 points
QUIZ TIME Fri 7 Apr 2017, 13th Week, Semester 2/2016
TEACHER Thanatyod Jampawai, Ph.D.; Faculty of Education,

Suan Sunandha Rajabhat University

1. (4 points) Let T : R? — R3 be the linear operator defined by

T xr1 + T2
T x9 = |r1+ 23
xrs3 To + I3
17 2] 1
Find [T)p where B=<¢ (1], [1],|—-1
1 0
Solution. Then,
1] 2] 1] 2] (1]
T 1 =2 =c |1| 4+ |1]| +c3|—1
1] 2] 1] 0] KN
2] 3] 1] 2] (1]
T 1 =2 =c |1| 4+ |1]| +c3|—-1
0] 1] 1] 0] K
(1] [ 0 1 2 1
T -1 =|1|=c |1| +c2|1]| +c3|—1
0 | 1 1 0 0
Next, we will find ¢’s constants.
12 1]2]3]0 1 2 1]2/ 3]0 1 2 1]213]o0
11 —1]2]2] 1 [ 2fs 0 -1 20011 | =0 1 20|11
10 0 2[1]-1] ™™ |0 —2 —1]0]-2]-1 0 —2 —1]0|-2]|-1
(10 =321 27 ,, [10 =3|2[1]2
Rst2fe 1 g 1 2 0ol1|l-1 ] 22501 2 0/1]-1
=219 0 3 |0|0|-3 00 1/[0[0]-1
10 0]2|1]-1
Btshs 1 g 1 0]o|1] -3
fo=2ls g 0 100 -1
Thus,
2 1 —1
[Tlp= |0 1 =3| #



2. (3 points) Let u and v be vectors in an inner product vector space V. Suppose
|2u — 3v|| = ||3u — 2v|| =1 and (u,v) =1

Compute [|3u + 4v||

Solution.
2w — 3v||? = ||3u — 2v]?
(2u — 3v,2u — 3v) = (3u — 2v,3u — 2v)
4(u,u) — 6 (u,v) —6(v,u) +9(v,v) =9 (u,u) — 6 (u,v) —6(v,u) +4(v,v)
Alluf? =12 (u, v) + 9l|v|* = 9ul® — 12 (u, v) + 4]v|
5| = 5||v|?
[u]l =[]l
Since ||2u — 3v|| =1 and (u,v) =1,
|2 — 3v|? =1
4||lull* =12 (u,v) + 9|lv|* = 1
Aflul® — 12(1) + 9||u® =1
13||lul?—12=1
Sull=1 and (v =1
Thus,

13w + 4v||* = (3u + 4v, 3u + 4v)
=9 (u,u) + 12 (u,v) + 12 (v, u) + 16 (v, v)
= 9|u||® + 24 (u,v) + 16| v||?
=9(1)2 4+ 24(1) +16(1)% = 49
|3u +4v|| =7 #

3. (3 points) Let B = {(1,2,2),(-2,1,0),(—2,—4,5)} be a basis for R3.

3.1 Show that B is a orthogonal basis for R3
Solution.

((1,2,2), (=2,1,0)) = 1(—2) + 2(1) + 2(0) = 0

<(_27 _47 5)7 (_27 170)> = _2(_2> - 4<1) + 2(5) =0
Thus, B is orthogonal basis for R3.
3.2 Find [v|p where v = (1,3,5)
Solution.
o ((1,3,5),(1,2,2)) 1+4+6+10 L?
a9
o = ((1,3,5),(=2,1,0)) _ —2+3+0 1
T2 Lo T s s
o ((1,3,5),(—2,-4,5)) —2—-12+25 E
S TG A 3 ) T
Therefore,



QUIZ 4 : MAT2305 LINEAER ALGEBRA

TOPIC Matrix transformation & Inner product SCORE 10 points
QUIZ TIME Mon 10 Apr 2017, 13th Week, Semester 2/2016
TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education,
Suan Sunandha Rajabhat University
NAME...ccoiiiiiiiiiii e ID o, SECTION.........covvvvvennn.

1. (4 points) Let T : R?* — R3 be the linear operator defined by

I 1 — T2

T xI9 = |1 — T3

I3 o — XT3
1 2 1
Find [T]p where B= ¢ |1|, 1], |—-1
1 0

2. (3 points) Let u and v be vectors in an inner product vector space V. Suppose
|[4du — 3v|| = ||3u — 4v|| = 1 and (u,v) =1
Compute [|2u + 3v||
3. (3 points) Let B = {(1,2,3),(3,-3,1), (11,8, —9)} be a basis for R3.

3.1 Show that B is a orthogonal basis for R3 3.2 Find [v|p where v = (1,0,1)



ANSWERS QUIZ 4 : MAT2305 LINEAER ALGEBRA (SEC1)

TOPIC Matrix transformation & Inner product SCORE 10 points
QUIZ TIME Mon 10 Apr 2017, 13th Week, Semester 2/2016
TEACHER Thanatyod Jampawai, Ph.D.; Faculty of Education,

Suan Sunandha Rajabhat University

1. (4 points) Let T : R? — R3 be the linear operator defined by

T Tr1 — T2
T xI9 = |1 — X3
I3 Tr9 — X3
17 2] 1
Find [T)p where B=<¢ (1], [1],|—-1
1 0
Solution. Then,
1] 0] 1] 2] (1]
T 1 = 0| =c1 |1| +e2 1] +c3|—1
1] 0] 1) 0] KN
2] 1] 1] 2] (1]
T 1 =2 =c |1| 4+ |1]| +c3|—-1
0] 1) 1) 0] L0 |
(1] [ 2 1 2 1
T -1 =|1|=c |1| +c2|1]| +c3|—1
[0 | -1 1 0 0
Next, we will find ¢’s constants.
12 1]o]1] 2 1 02 1 o0|1] 2 ] 1 02 10|12
11 —1lol2| 1 [ BByt 1 —2fol1|-1 |20 1 2 o0|l-1]1
10 ofof1|-1] ™™o -2 —1]0]|0|-3 0 —2 —1|0] 0 |-3
(10 =3[03 |07 ,, [10=3[0]3]0
Bat2lo 1 g1 2 ]of-1|1 [ 25101 2]0|-1]1
=2l g 0 3o —2|-1 00 1|0/-2]-1
10 0]0] 1 |-1
Mt b0 1 00| L] 3
o2l 19 0 1]0| 2|1

Thus,



2. (3 points) Let u and v be vectors in an inner product vector space V. Suppose
|[4u — 3v|| = ||3u — 4v|| =1 and (u,v) =1

Compute [|2u + 3v||

Solution.
4w — 30]2 = |3u — 40|
(4u — 3v,4u — 3v) = (3u — 4v, 3u — 4v)
16 (u, u) — 12 (u,v) — 12 (v,u) + 9 (v,v) = 9 (u,u) — 12 (u,v) — 12 (v,u) + 16 (v, v)
16]|u)® — 24 (w, v) + 9[|v||> = 9[|u|® — 24 (u,v) + 16[/v|?
Tllw|® = 7|lv|?
[ull = o]
Since ||4u — 3v|| =1 and (u,v) =1,
4w — 3v|? =1
16]|w)® — 24 (u,v) + 9[jv|* = 1
16]|u)® — 24(1) + 9f|u|* = 1
25||u)? — 24 =1
Su|l=1 and |v|| =
Thus,

2w + 3v||* = (2u + 3v,2u + 3v)
=4 (u,u) + 6 (u,v) + 6 (v,u) + 9 (v,v)
= 4f|u® + 12 (u,v) + 9|
=9(1)? +12(1) + 16(1)* = 37
12w + 3v|| = V37T #

3. (3 points) Let B = {(1,2,3),(3,-3,1), (11,8, —9)} be a basis for R3.

3.1 Show that B is a orthogonal basis for R?
Solution.

((1,2,3),(3,-3,1))

1(3) 4+ 2(=3) +3(1) =0

((1,2,3),(11,8,—-9)) = 1(11) +2(8) + 3(—9) =0
((3,-3,1),(11,8,-9)) = 3(11) = 3(8) + 1(-9) =0
Thus, B is orthogonal basis for R3.
3.2 Find [v]p where v = (1,0, 1)
Solution.
C((1,0,1),(1,2,3)) 14043 2
T e T 147
_((1,0,1),(3,-3,1)) 340+1 4
2T s T 19 19
C((1,0,1),(11,8,-9)) _1140-9 1
ST TaLs, 92 266 133
Therefore,

2 4 1
[”}B:<77197133> #



