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Hi2e Gelsel .
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92 3 Ald wRaela alRaasia V<L @i Gyag
[, vg, .., U} A AT B, dl Ald sA 3 wRwasia

VAL Uy, Upags - - -5 U, WL AR MO 3 %2l oL

n
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(5) V-l sl Guowel 2um1R 8 d ol 3
(1) {(111),(1,-1,1),(0,1,1)}
) {1, -2,1),(3,6,0),(201)

Y () DI T:USV 2 gu vy 8. dl ki s % y
T:U—V 3 MuaMd (Non-singular) € dl i
dl o 34 MY S:V > U ¥q ik qud & %l
TS =1V, ST =1U.
(o) 200a YIv WY HR2 s Huy Aad) ¥
(1) T:V,-VyT(21)=(23) 2 T(1,2)=(4,2)
R) T:V,-»V,; T(1,L,1)=(1,1,1,1) =4
T(1-1)=(-1,-1,-1,-1)
(5) A U 2 Vold puRuely alaasie € d abid s 3
5: T3 Ad® =7r(T)=p=n(T)=0.
wql
v () B T:U->V 3 yau uRadd 8. dl alid s 3 3
(1) AT:U->V 1-1 A d N(T)3 Vel g4 Guiasia 8.
(R) A w,ug,.. . u, A UL Y €ad ARl A dl

T(w), T(ug), ..., T(u,) 3 R(T)-WYM 2eidx Ukl

&

(o) 20da Y3u ulRadd W2 AR-y-1is uAA AR 3
T:V, -V, <& wael epvafid 8,

T(e;)=(3,5,7), Tleg)=(1,-1,1), T(e)=(1,0,1),
T(es)=(-1,-1,0).

e () WA 3 B ={e,ep,e5t A By={f, A} 3V, »d V- ¢
55 WA AR B, YR 3 Yl WRadd T:V, -V,
W T(e)=2fi—fo, Tleg)=F+2f; 2 T(e3)=0-£+0-f,
Wl Bd 8. T(xg, x5, x5) & €S AF 7 Y3u Wy
T (x), xg, x3)7\ dellad A®s (T : B, By) Aadl : ol
B, ={(1.1,0).(1.0.1).(0,1,1)}; B,={(L1),(L-1)}.
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(o) Al $A 3 ¢ vidfeuriasiadi AS vl Y-Ad AR ¥
doiza 2Rl Y QAT 9.

»Udl
1 2

€ (@) WA I AR A={0 1|3 V, A Vy-il sBis 2uaR) 3
-1 3

B ={11),(-1,1)} = B,={(1,1,1),(1,-11),(0,0,1)}
AL AsoAd O, dl del Aold YU wRad+ HNdl.

(o) oun M2 ugliel yvt @ v {(1,5,2),(0,0,1),(1,1,0)} €
L dellts e-lldl.

ENGLISH VERSION

Instructions : (1) As per the instruction No. 1 of Page No. 1.
(2) First question is compulsory.
(3) Figures to the right indicate marks of the question.
(4) Follow usual notations.
1  Answer the following questions : 10
(1) Is f:(x,y) > x” abinary operation on N ? Justify your
answer.
(2) Prove that {6} is a subspace of V for 6eV.

2
3) Is the set {(3, 1),(2,5)} basis of V, ? How ?

(4) Find N(T) for a linear transformation 7 :V; -V,

defined by T(x,y,2)=(x+y x-2).

1 00
(3) Is a matrix A=[(2 1 0| non-singular ? Find its
3 4 2
inverse if possible.
2 (a) Prove that the set of all ordered n-tuples of real 5

numbers with respect to addition and scalar
multiplication in it is a real vector-space.

(b) Prove that the set Z of integers is a ring. Is it 4
a commutative with unit element ? How ?
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Define : Addition +' and Mulitplication '<' on the
set S={o, B, vy} with following table :

Determine which of the following properties are satistifie

for the set S :

(1) Commutative (+) (2) Identify (X) (3) Inverse (X)
OR

Let R" be the set of all positive real numbers.
Define the operations addition and scalar
multiplication as follows :

u+v=u-v for all u,ve R’

o-u=u® for all 4y e R* and real scalar ¢ . Prove that

R" 1s a real vector space.

Define group. Prove that the identity and inverse
element in a group G is always unique.

Let z be the set of non-zero real numbers. Define

addition (+) and multiplication (X) on 2 x2 as follows :

(xb xz) + (yb yz) = (xlyz + XoM1, xzyz)

(xb xz) x (yb yz) = (xlyb xzyz)

Verify the following properties : (1) commutative (X)
(2) associative (+) (3) Identity exists for both operation
'+' and "X\

If S is a non-empty subset of a vectorspace V then
prove that

(D [S]=S8 iff S is a subspace of V (2) [[S]]=[S]
Let U and W be two subspaces of a vectorspace V.
If peZ can be expressed uniquely as the sum

p=u+w; yelU, weW then prove that Z=U®W.
If U and W are two subspaces of a vectorspace V

then prove that U+W=U iff WcU.

-~

OR
Prove that : for n-elements v;,v,,...,v, of a
vectorspace V,
(].) I:Ul,Uz,. . .,Un:l :[alvl,azvz,. . .,(Xnvn:l
(2) [Ul,Uz]:[Ul—Uz,Ul +U2]
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@3 If y,e |:vl, Vg, - - .,vk_1:| then
(U1, Vo e o Upts Vgl 5+ Un | =
(U1, Vas v o Upts Ups Ut 5+ - Uy |
() Let S= {(1, 2,1),(1,1,-1), (4, 5, —2)}. Determine which 4
of the following vector belongs to [S]

1 (2,-1,-8) (2) (1,-3,5)
(¢) Prove that : Finite Intersection of subspaces of a 3

vectorspace V is also a subspace of V. What can
you say about union of two subspace ?

4 (@) In a vectorspace V, let [vl,vz,..,vn] 1s an ordered 5
set of vectors with v, #6. Prove that the set

[vl,vz,..,vn] is L.D. iff u, e[vl,vz,..,vk_lj; 2<k<n.

(b) Prove that : In an n-dimensional vectorspace V, any 4
set of n—L.I. vectors is a basis.
(¢0 (1) If U and W are subspaces of a finite 3

dimensional vectorspace V and Z =U®W then
show that dim(U®W)=dim U +dim W
(2) Give an example to show that
dim(U+W)=dim U+dimW — dim(UmW)
OR
4 (a) Let the set {vl,vz, . ,vk} be a linearly independent 5
subset of an n-dimensional vectorspace V. Then prove

that there exists vectors v,,;,U,.9,...,0, In V such

n

that the set {v;,vs,..., U, Upsrs-- -0, ) is a basis for V.
(b) In a vectorspace V, [vl,vz,...,vnsz prove that 4
{vi,vg,..,u,} is LL iff for veV
V=04 U] + 09Uy +...+0,U, 1S unique.
(¢) Determine which of the following subset is a basis 3
for Vi : (1) {(1,1,1),(1,-1,1),(0,1,1)}
@) {1,-2,1),(3,6,0),(2,0,1)}
5 (@ Let T:U -V be a linear map then prove that 5
T:U -V 1is non-singular iff there exists a linear
map S:V —-U such that TS=1V, ST =1U.
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(b) Obtain the general rule for the given linear maps : 4
1D T:Vy->VyT(2,1)=(2,3) and T(1,2)=(4, 2)
@ T:V,-V,; T(1,1)=(1,1,1,1) and
T(1-1)=(-1,-1,-1,-1)

(¢ If U and V be two p-dimensional vectospace then 3
prove that 7 is on-to = r(T)=p=n(T)=0.
OR
5 (@ Let T:U—-V be a linear transformation then 6

prove that :
(1) N(T) is a zero subspace of U if T is 1-1.

Q2 If w,u,,...,u,

T(w),T(ug),...,T(u,) are LI vectors of R(T).
(b) Verify Rank-Nullity theorem for linear transformation 6

T:V, -V, defined by T(e)=(3,5,7), Tl(eg)=(1,-1,1),
T(e3)=(1,0,1), T(ey)=(-1,-1,0).

are L.I. vectors of U then

6 (a) Let B ={e, ey, e3} and B, ={f, f,} be a standard 8
basis of V; and V, respectively. Let a transformation
T :Vy—V,, defined by the rule T(el):Zfl—fz,
T(ez):fl+2f2 and T(eg):O-fl +0-7,. What is
T (xl,xz,xg) ? Obtain the matrix (T:Bl,Bz) associated
with a linear map 7 (xl,xz,xg) relative to Basis :
B, ={(1.1.0). (10,1, (0.L1)}; B,={(L.1),(L.-1)}.

(b) Prove that any orthogonal set of non-zero vectors in 4
an inner product space V is L.I.

OR
1 2
6 (@) Let A=|0 1| be a matrix related to the ordered 6
-1 3

bases B, ={(1,1),(-1,1)}, By={(1,1,1),(1,-1,1),(0,0,1)}
of V, and V; respectively. Obtain the corresponding
linear transformation.

(b) Orthonormalized the L.I. set {(1, 5,2),(0,0,1),(1,1, O)} 6
by Gram-Schmidt's process.
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