MPZ 4230 — Engineering Mathematics II
Assignment No. 04 — Academic Year 2006

(a) Show that V = R’ is not a vector space over R with respect to operation call

{a,b)+(c,d)=(a+c,b+d) k(a,b)= (ka k’b)
(b). Suppose U,V, W are sub space of vector space V.. Prove that ( UNV)+( Un W) is a subset of
Llﬁ(E+£V_) Hint U+ W = {u+w; uwel; weW}]

7 (a) Show that W is a subspace of Ve R® ; W consist of those vectors each whose sum of the component is 0
! (b). Findk, so thatw=(1,k,5)isa combmatlon of # and v u =(1,-3,2) v=(2,-1, 1)

] (c). Determine whether (1,-3,7), (2,0, -6), 3, -1, -1), (2, 4, 5) are lineally dependent.
(d) Show that dim R"=n

} (). Thereis a linear map T : R*> — R for whlch T(l 1)=3 and T(0, 1) =-2. Fmd the formula
. - (b). Consider F: R® — R? defineby F(x,Y,

2 1
(c). Consider the basis {v,, v, }for R?, where v, = [ J, V0=[2J Show that the linear transformation

i 2
2x—y]
i 3
T:R? — R® define by Tl:l] = . Find ker T and Rank T.
Y 2x—y
L 3

4 (a). Consider the vector space v,(R) with the Euclidean product. Apply the Gram process to transfer the ba51s
: u, =(1,1,1) u, =(,1,0), uy; =(0,0)

{b}. Using vy, v-;, V3 venfy the theorem [Theorem: If « and v are orthogonal vectors in an inner product space

8 -6 2
5. (a). Find the eigon value and the corresponding eigon vector forA=|-6 7 —4
2 -4 3

A is diagonalizable. If so find a matrix P which diagonalize A & determine P! AP by direct computation. : .

(b). Find the eigon value and the corresponding eigon vector of the matrix A= |: 2 \[_}

J2o1

....... A [Hint: ATA=T]

(c) Show that A, Ao, A3 «.vees An are eigon values of matrix A
Then inverse of A (1f it is exist, i.e. A ) has eigon values M 7\,7 s

(a). Show that W isnota subspace of V =R?, where W consist of those vector whose length does not exceed :

(b). Write the polynomial V = 2 + 4t -3 over R as a linear combination of polynomial. e, = £ —2t+ 5
62—2t —3t, e3=t+3

(c). Show that 2 vectors are dependent if and only if one of them is a multiple of the other.

ease send your answers according to the Activity Diary Due Date to the following address
ourse Coordinator — MPZ 4230

ept, of Mathematics & Philosophy of Engineering
culty of Engineering Technology, The Open University of 8ri Lanka Nawala.
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(ii)

Model Answer (4 — MPZ 4230
Academic Year 2006

Axiom {A8] a,bec, uey
Then ufa+b)=au+bu
Check the Axiom [A8] for
Let a=1, b=2, u=(34)
LHS u(a+b)=(1+2)3.4)
= 3(3,4)
= (27,37) [~ k(a,b) =k’a, k’b]
R.H.S. au+bu=1(3,4)+2(3.4)
= (3,4)+ (12, 16) [ k(a,b)=k"a, k’b]
= [15,20] [ (a,b)+(c,b)={la+c) (b+d)}]
LHS=RHS
Axiom [AB8] is contradict

This is not a vector space

Let u be arbitrary element [( A7)+ (U W)
ue[Uny)+Uni)

Then u=u, +u, [Where nelUnV,u,eul nﬂ]

Then u, eUNY =y, el ———(1)and
u eV ———(2)
Uy eUNW =iy €V womormee ©)
Uy €W - @
By (1) & (3)
u=ty tty €Y oo ()
By (2) & (4)

u, eV and u, el

=u=u t+u, E(K'*'E) - (6)




(3) & (6)
ueU and upeV+W
uelUn+w)]
> [Unr)+Unw) elUn+7)]

(2) (a) ﬂ={x,y,z; x+y+z=0, x,y,zeR}
We want to prove
u,weW => au+ fweW forevery a,p €K
Let u,we W

where a, +b, +¢, =O]

g:(a],bl,cl) ) ,V_V'—'(azsbzacz) l: a. +b. +c, =0
' 2 T0y+C =

au+]3w=a(a,,b,,cl)+[3(ai,b2,cl)
= (cmta.,,()Lb,,otcl)+(|3a2 + b, +Pc,)
= [(o:.a, -!—[3512),@1!3l +Bb2),(acl +Bcz)]
w'here a, =aa, + fa,

= (aasbaacJ) b, = ab, + b,
c, =ac + fc,

Then find (a, +b, +¢,)=aa, +Ba, +ab, +Bb, +ac, +Bc,
= afa, +b, +c,)+Ba, +b, +c,)
= a.0+a.0
=0

Lou+PweW [ a,+b,+c, :0]

~.W is a subspace V eR?

®)  (LksS)=a,(-3,2)+a,(2.-11)
(1,k,5)=(a, +2a,, —3a,~a,, 2a,+a,)
a,+2a, =1 (1)
—3a,—a, =k - (2)
2a,+2,=5 —— (3)




(1) & (2) —3a, =3

Then by (3)
k=-8

©  a,0,-3,7)+a,(2,0,-6)+a,(3,-1,-1)+a,(2.4,-5)=0

a, +2a,+3a,+2a, =0 -—--mrr (1)
~3a, + ay;+4a,=0 -—-—— (2)
7a,—6a, —a, —58, =0 -w--mmmm(3)

take one of a =t, then find other “a”

a,,a,,a,,a, have infinite solution

One of a is multiple of other.

. Given vectors are linearly dependent

(d) takeueR”

u, =[10,... 0] u,eR"
u, =[0,L,.... 0] u, eR”
u; =

1, [0,0,0, ] uw,eR”
a1, +a,U, +...a,u, =0

. 1,,1,...4, are lineally independent
Basis R" ={u,,1,,....0,}

s.dim R =n




(3)

@

®

If T is a linear transformation
Then T{ow +By)=aT(u)+pT(V) - (A)
T{au +Bv) = T{a(L1)+B(0,1)}
= T(o,a+p) ———(1)
aT(u) +BT(v) = aT(i,1)+pT(01) |
= a3+p.(-2)
= 3a-2f ———(2)
(1) & (2) substituting (A)
T(o, a0 +p) =30 —28 - (3)
T;'ike T(x, y)=T(c, o +B)
Then x=a=pa=x

y=a+p=pf=y-a=y-x

Then (3) T(x,y)=3x—-2(y—x)

= 5x -2y
F:R*—>R*?
Let E:(Xl!ylizl)
\_fz(xz,yz,zz). [where u,veR*]

If F is linear transformation
Flow +By) = aF(u)+BE(v) -———(A)
F(cxg+ B!) = F{a(xl Y1 rzl)"' B(er Y12y )}

= F(cxxl +Bx,, 0y, +By,,az, +Bzz)

= {lox, +Px,},0) e (1)
aF(u)+ BF(v) = offx,,0)+ B(x,|:0)
= (‘1|x1| + ﬁlszO) - (2)
By (1) & (2)
Flou + Bv) = aF(u) + BF(v) Frfox, B, | < afx, | + B, |] _:_

By (1) & (2), F is not satisfy the linear transformation conditions.

..F is not linear transformation




4 (a) Step 1

U, —projw,li,

!2=l

u, —projw,u,
) 2
u,-proj wu, =(1’L0)—E(ﬁ’-—3’—5)

- [1 1_2)
3’3" 3

: J6
2 — P1oj wlgzll=?

Ju

Step 3
— PIoj W, U,

“u3 —projw,,u3”

—projw i, = (100) (_ 1)-1":"(1_‘3-552)‘_’2

vy =

)




1 1 1 1 1 2 1 1

R W v ) A NG e W

fvl=1 =@ r)=1 —@ Ju[=1 -

)
v+, = LI I 0 SO T I SO ’
ST V) B Ve W3 WE

= l+i+l+l+_:_+l+_l_.__,4_+i
31 18 6 3 18 6 3 18 6
N —
PR e e VA
~.Theorem (3) satisfy
Also v, +v,]|=]lv, +v;] =2

Then v,,v,,V, orthogonal vectors using can verify the theorem 3.

8 -6 2 100 8-A -6 2
A-AM={-6 7 -4|-AM0 1 0|=| -6 7-1 -4
2 -4 3 0 0 1 2 -4 3-A

()

—
A

8—A[(7-A)Y3 - A)—16]-6]-8+6(3 - )]+ 2[24~2(7—-1)]
(8—2)21-10A +A* —16]-6[-8+18~6A]+2[24 ~14+21]
40 — 8 +8\F — 5L +10A% — 1> — 60 + 36X + 20 + 44
—A +1802 — 450 =0
Characteristic equation of A is —A*> +18\* =450, =0
AfA? — 183 +45)=0 |
A(L-3)YA-15)=0
-, eigen values are A =0,3,15

a

Let | b |be a vector corresponding A = 0

C




When A =0 AX =X

8 -6 2 }\a a
-6 7 -4|b|=0D
2 -4 3 jc

Ba—6b+2c=0
y=2x
—ba+7b-de¢=0y=
z2=2x
2a~4b+3c¢=0 |

a al) o (1)
bl=|2a|=a|2
c 2a 2)

1
Eigen vector of A corresponding A =0;| 2
2

When A=3 AX=AX

8 -6 2 Ya) fa

-6 7 —-4|bil=3b

2 -4 3 fc
8a-6b+2c=3a 1
—6a+Tb—dc=3bt  2°
2a—4b+3c=3c | c=-4

a la | 2
bl=|=al=—a] 1
2 2
c —a -2

Eigen vector of A corresponding to A =3

When A=15 AX=AX
8 -6 2 Ya a
-6 7 -—-4|b|=15b
2 -4 3 )c c

.
3

]




8a—-6b+2c=15a b=
—6a+7b—4c=15b c—l
2a—-4b+3c=15¢c 2

o o &

Il
)
Il

(o]
[
|

b2

Eigen vector of A corresponding to A =15 ;|-2

1\( 2 2
Then eigen vectors | 2 || 1 |,| —2 | are lineally independent vectors
2)1-2/0 1 '

.. A is diagonalizable

| -3 -6 -6

2 2Y8% -6 2Y\1 2 2

-2 102 -4 3/ 2 -2 1

e TR

: 1000122

0
& 3 -6[2 1 -=-2|=|0
30 30 1502 -2 1 0




5.ii A—J‘LI=[j5 ?Jm?{é (I)J

(7 )
V2. 1-2
(2-A)1-A)-2=0
AL—3)=0
A=0 or A=3

The eigen values are A =0,3

=0

a
Let X= (b] be a vector corresponding A =0

AX =AX
When A =0

(& L))
2a++2b=a

a+\f2—b=0
Let a=t

~b=—f2t

1
X = [Z) = t[_ «fi) eigen vector of A

When A=3

FRINEN

2a—-2b=0
Let a=t

~.b =—‘\/5t

Then eigen vector of A is

()




© AX=)X
A (AX)=ATAX
X=A"AX
X =AMA"X)

lX=A'X
A

X =ATX
A is 2 eigen value of A

AysAa,.- A, are the eigen values of A

Then hl"l,kl‘l,...?\.n'l eigen values of A™

(6) (a Let w={(x,y,z);x,y,zeR &x2+y2+zz<1}

Let u, :[O,%,O) & u, =(~;~,é,0]

IR EREY
=(-1-,1,0] gV { (l) +12+0* > 1]

2 2

. 2
. w is not a sub space of v=R"

() v=t*+4t-3

g, =t —2t+5 e, =2t —3t e, =t+3
t*;  a+2b=1 =—-——(1)
t: —2a-3b+c=4 ——(2)
T [ J— 3)
B2)x3
11a+9b=-15 —mmee (4)
(5)x 11— (4)
13b=26
b=2
a=-3

10




c=4

v =-3e, +2e, + 4de,

(c) Let v and v are dependent
‘I a,v,+a,v, =0 ; aa, =0

a,v, =-a,v,

v, =—52—v2 ( a, ¢0)

' v, =kv, ( =2
: “
| Conversely  v; is multiple of va
v, =kv,; k is scalar !
v, —kv, =0 E
lv,~kv, =0
V.V, are linearly dependent [ 1= 0] |
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