MPZ 4230 - Assignment No. 04 — Academic Year 200%

(01). (a). Determine whether or not the given subset S is a subspace of the real vector space V
(). V=R?and S={(x,y,2:x+z=Y}
(ii). V = P4 (real polynomial of degree < 5) and S is the set of all polynomials of degree =2
(iii). V = P4 and S = the set of all even degree polynomials of P4

(b). Write down a basis for the real vector space P3. Find the dimension of the subspace generated by

the vectorx, x — 1, ¥ +1.

(02). State whether the following are true or false. Justify your answer
(a). Let 8= {u,v, w} be a set of three vectors in B*. Ifnone of the vectors in S is a multiple of another

vector, then S is linear independent

1 -1 2 0
0 1 1

.LetA=
(). Le 21 1 0
1 -1 -2 0

Then the columns of A are linearly independent.

(03). T is a linear transformation of R 3 into R 3, such that

1 0 0 1 0 2
TI10]|=]|1 T|l1}{=]|]2 T|10||=]|3
0 1 0 1 1 1

Find T and Kernel of T

(04). (a). The vectorsu;=(1,0,0,1),u2=(-1,0,2,1),u3= (2,3,2,-2), w=(1,2,-1, 1) and linearly
independent R 4 Consider B * as a real inner product space with the Euclidean inner product and

apply the Gram-Schmidt process this basis.

(b). Using above vectors verify the theorem [theorem; if u and v are orthogonal vectors in an inner

2 2

product space, then “ u+v uz = “ u

+ | x|
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©1). (a). (). v=R3 &S={(xy,2): x+z=y}
- We want to prove

Ifkis any scalarand 4, w eS=>au+pwesS for a,fek
u= (X1, y1, 1) ; where x;+z =y
w=(X2, Y2, Z2) ; where xat+z3=¥y
au+ fw=a(x,y,z)+ B(x,, ¥, 2,)
= ((ox1 + Pxa) , (ayr + By2) , (az; + Pza)}

' x, =ax, + fx,
= (%3, ¥, Z3) where yy = ay, + B,

z, =az, + fiz,

Then find x3 + z3 = ax; + Bxz + oz, + Pz
= a(x; + 1) + B(x2 + z2)
=ay + fyz
=¥3

coutfw S [ x3tzz=yil

~. §is a subspace of v=R’

(ii). S is set of polynomial degree = 2

Let uj,u2 €8 and ;=1 &a;=-1

u = a; x2+b1x+c[

112=8.1X2+b2}{+02

y+(EDw=0b -b)x+(ci—c) =bx+ce$§

.. set of polynomial of degree = 2 is not a sub space of p4

(iii). S is set of all even degree polynomial

Let uyj,uv» €8 and a;,=1 &a;=-1

o= a1x2 +hx+c

U = ayx° + byx + ¢

o+ (-Nu={-b)x+{c—c) &8

.. set of polynomial of even degrees is not a subspace of P4

. 3 2 2 :
b) Basis- ax’+bx°+cx+d,, bx’ +c,x+d,, ¢,;x+d,, d,
Dimension of sub space=3



(02). (a). False
Letu=(1,0,0) v=(0,1,0) &w=(1,1,0)
Then (1,0,0) # a (0, 1, 0)
0,1,0)= p(1,1,0 [where a, B, v € R]
(1,0,0)=v(1,1,0)

. non of the vectors of u, v, w in S multiple of other
but ly+lyv—1w=0
. 4, v, w are dependent

(b). True
a(l,1,2,1) +b(-1,0,1,-1)+¢(2,1,1,-2)+d(0,1,0,0)=0

oo oo
1
c o oo

L S T
—
p—t

o o = O

R4 — R4 —R;
Ry - Rz Ry
R3; = R3-2R»
1 -1 2 0
0 1 -1 1
03 30
0 2 -4 0

(= VO e T = S
o O o O

0 0 -3
0 0 -2 2
Solving,
by 3rd row d=0
M row =0
2Yrow  b=0
Firstrow a=0

[ I <= B

[u—

|

[y

[
o o ®
[ T o TS s I

a,b,c,d all are zero
. given vector are linearly independent



(3). We first express X = (X1, X2,X3)asa linear combination of
Y.!S(lroso):!Zz(oalao)&y_'i:(oaoal)
(X.[ ,XZ,X3) =kl (1: 0: O)+k2 (0! 11 O)+k3 (07 0, 1)

xi1=ki
Xg_-':kg
x3=k3

%0 x) =1 (1,0, 0) %2 (0, 1,0) x50, 0, 1)

Taking linear transformation
TGy %o, %) = 1 T(L0,0)+xTO L0+ xT ©,0,1)
=x (0, L; 1N+ x2 (1,2, 1)+ X3 (2,3, 1)
= (x2 +2X3, X1 + 2%+ 3%3, Xi +Xq + X3)

Ker T={(x1,%2,%3) € R ; T(x1, X2, %3) = 0 }

X2+ 2x3 = 0 m———— (1)
X+ xpt+x3=0 - (2)
X+ 2%+ 3x3 =0 - 3)

(2)x3-(3) 2% +x=0
X2 = -27{1

1y Xy = -2%3

KerT={x(1,2,-1); %2 € R}
(4). Step 1 B

oy _(1,0,0,1)_ 1 1
Yl V2 “(ﬁ’ %0 2]

Step 2
u, —proj

_ W
- n‘.l.z —proj W,
u

1=
&)

=
.

uy — Proj Wi =1 — U2 Vi) Vi
=(-1,0,2, 1) - 0w
=("1:0=2:1)

V_—1,0,2,1 (—1'0 2 1)
_2——"_'_'= ——= M7=
J6 Jé 6 6

Step 3
u, —Pproj W,U;

wT “E} —proj W,lu, “

U3 — Proj Wo =13 —(us . v1) Vi — (83 i) V2
=(-2,3,2,-2) -0vi, - 0w



(23,2, - 2 3 2 2

u=222 A0 B B )

Step 4

—PIoj WU,
"114 proj w u‘,“
U4—pr0J“.3u4 Wy — (ug . V1) Vi — (4. V2) Vo — (W . V3) V3

=(-1,2,-1 2)"7[7—" 0, ’_2_}——\%[ _16_’ % %, _lg]
7 ( 2 3 2 _iJ
i1 V210 V2121

(b

Consider v, and v, are orthogonal vectors

[\F 10 2 f+1]
J6 76" 6
. II_\I[3_2\/§+1+4+3—2J§+1]
MIF by 6
vi+ v =2
w| =t
Jvo] =1
e =l el

2-1 -4 0
(05). A—Al=| 4 -1 4

0 4 -—2-4

=(2-A)[A(-2-A)—16] +4[-4(-2-1)]=0
=(2-N[2L+A%-16]+16(2+1)=0
=4+ 202 =32 -20% + A3+ 164 + 32 + 16A
=22 +36M

=% (A-6) (A+6) =0

A=0or A=-6or A=6




b) When A =0

A-AI=0

2 -4 0 a
-4 0 4 h|=0
0 4 -2
2a—4b=0
-Ja+4c=90
4b-2¢c=10

Let b=t
Then a=2t
c=2t
a 2
b|=|1[|t=vt
c 2
v, is a eigen vector only handling legers

When L=6
.(A-?LI)X———O

-4 —4 0\{a
-4 =6 4||b|=0
0 4 Blic

, -4a—-4b=0
-4a—6b+4c=0
4b—8c=0

let c=t
thenb =2t
a=-2t

a
b|=| 2 |t=v,t
C 1

v7 is a eigen vector

When A =-6



(A-AD)x=0

g —4 0}fa
—4 6 9{b|=0
0 4 4)lc
8a—4b =0
-4a -+ 6b+4c=0
db+4c=10
Let a=t
Then b =2t
c=-2t
a 1
bi=j 2 | t=w
c

-2

V; is a eigen vector

c)
2 2 1
letp= |1 2 2
2 1 -2

|p|=2(-6)—2(6) +1(:3)=-27
6 -3 -6y (2 1 2)
p“=—1§ 6 -6 —3\=|—2 2 1
3 -6 6)\1 2 -2
o2 1 2)\(2 -4 032 -2 1
p"AP={—2 2 11({-4 0 41 2 2
2

_2Jlo 4 2)l2 1 -2

2 1 23Y(0 -12 -6
2 11]0 12 -12
2

=i-2

1 —2)l0 6 12
00 O
=10 6 0

00 -6

(d). let 5= P AP




- 88'=(plap)s?

I=p' APS?
PI= APS™
A'pt=ps!
P'AP =8
. §'=P'AT'P
(e). Q(x)=x"1 —8X) X + 8% X3 + X3~
(2 -4 0
.. Given Quadratic form is Qx)=(x) x2x3) | -4 0 4
‘ 0 4 -2
0 0 01[y,]
The new quadratic formis Q(¥)=(viy2v3) |0 6 0 |{y;
0 0 —6]|y,]

(d). x=py
Q) X' Ax=x" pp'App™ x
[ ——

= X pAp X
= x"pAp X
—
Qy) =¥ My
Relation y=p'x
yT=(pT}T{)T

X Pp




