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1) Answer any five questions.

forgl ia wslt &1 54 BifoTg
i1) All questions carry equal marks.
ol ust & 96 e gl
i11) In case of any doubt or dispute the English version question should

be treated as final.

ot Wt R & Ty iyar fdare & Ay 7 s v & uy
P SifdH AT SR

Let Ui, Uz and Us be subspaces of a vector space V. Prove that
Ui N (Uz+ (Ui NUs)) = (U N U2) + (Ui N Us)

A4 T U, Us 3R U T iR 98 v & Iuag=d gl g
oifore fas

Ui N (U2 + (Ui N Us) = (U N U2) + (U N Us)

Let V be a vector space. Show that dim(V) =n > 1 if and only if there
exist one-dimensional subspaces Ui, ..., Uy suchthat V=U; & ... @
U..

AF Y v U 9w 9afd 81 fAW¥RT fF dim(v) = n > 1 Tl 3R ®aa
e Th- Mt ST Uy, ..., U, ANG 8, Wb v=U, @ .. @ U,|
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Let V be a vector space over a field Fand T : V — V be a linear
transformation. Define the annihilator of a subspace W of V as
We={fe V*|f(w)=0forallw € W },
where V* is the dual space of V. Prove that W° is a subspace of V* and

determine its dimension in terms of the dimension of V and W.

A i f6 v T SRR ¥ § F W SR T:V - V Th &P
gRkadd g1 V & IU-THP W & IS DI 39 UHR IR e
SIGI

We={fe V* | fiw)=0forallw € W },

ST v+, vV &1 od 9 31 Rig &% & we, vv &1 Iu-ga g 3R
OB AW BT V MR W P 3 & g # Puifa sifvm

Let A be the 4 x 4 real matrix

1 1 0 0
a_|-1 -1 00
-2 =2 2 1

B CO I

Show that the characteristic polynomial for A is x*(x — 1)* and that is

also the minimal polynomial.

A T A, 4 x 4 aRdds AT ©
I NG T o

a=l-! (o o
-2 =2 2 1
B 1 =1 0

%@%A$%ﬁ;ﬁwma§uaxz(x—1)2%sh?agw
sgue i 2l

Let W be an invariant subspace for linear operator T. Prove that the
minimal Polynomial for the restriction operator Tw divides the

minimal polynomial for T, without referring to matrices.

Contd...



[3]

aH il w, WF HRex 7 & o t& sufkad-ig o= 3l
Rrg FIve & ufdsy ffRex Tw ® i a9 sgue, afkew &
euf &g fomr, T @ forw =gaq sgue &I fquiford axar gl

b) For the matrix A:

Az o)

Verify Cayley-Hamilton theorem by finding its characteristic

polynomial and substituting the matrix into it.

Afeag A & fu

.Y
R
Hall-giHee T BT IAUT S9& SHUATEUS TgUG P I HRdD
duT 399 Afcey ufowfig e &2
4. a) Consider the matrix A:
e 1 0
A={0 6 |1
0 0 6

Find the Jordan canonical form of the matrix A and the

corresponding Jordan basis.

At A W AR &R
le 1 O

A={0 6 1
0O 0 &

AfCH A &1 S8 DDA BIH 3R WTd Slle YR A PR
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b) Let V be an inner product space, and let a and B be vectors in V.
Show that o = if and only if [1 a | y[J = [1B| y[J for every y in V.
AF o fb v TF SHfaRk® OFHA M (inner product space) 8 3R a
3R BV H TR (vectors) 81 Rig R f&F o = p d9 3R Pad dd
RS VARY S U aly) =( By

5. a) Consider a matrix A given by:

1) Find the eigen values and corresponding eigen vectors of A.
i1) Determine the invariant subspaces corresponding to each distinct

eigen value.

fau M At A W AR R
13 1]

e Y

) A IZIH dogel R Fafd 33T daex &1 Udl |
i) UO® S S degel @ Sf®U URAA- SURIH @I
e #R|

b) Given that the set {(1, 0, 0) (0,2, 1) (2,0, 1)} 1s a basis of R®. If T :
R3 — R3 is a linear transformation such that T(1, 0, 0) = (0, 0, 1),
T(0,2,1)=(1,2,0)and T(2, 0, 1) = (1, 1, 1). Find T(2, -3, 4).
fear mar 8 f6 Ie {(1,0,0) (0,2, 1) (2,0, 1)}, R® &7 3MYR gl If T:R®
— R® U AP uRadd g o f& 7(1,0,0)=(0,0,1), T(0, 2, 1) = (1, 2,
0) 3R T2, 0, 1) = (1,1, ) T2, -3, 4) Fd PIfT|

6. a) If Vis the space of all polynomials of degree less than or equal to n
over a field F, prove that the differentiation operator on V is

nilpotent.
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e v TP &9 F R 3 n T 59 1 39 R IH1 uleli-ifaae o1 R g,
0 R R fob v R faded iTRer enae® gl

b) Consider a 2 x 2 matrix G with characteristic polynomial (t + 1)*(t — 2)

and minimal polynomial (t + 1)(t — 2). Determine the primary
decomposition of R? with respect to G.

SITETOTS TgUT (t + 1)%(t - 2) 3R YIaH 9gUG (t + 1)(t — 2) B Y 2 x
2 Uit G R IAR R G P AUef R? &1 WUHS oee Fufika #1

7. a) LetA, B € O(n), the orthogonal group of real n x n matrices. Define

the bilinear form as:

B(A, B) =tr (ATB)

Verify if B preserves the group structure of O(n).

AF T A, B € On), IRAEA® n x n AT & I g ¢ | fgxda &4
! fafiRad U I TRUINT 63

B(A, B) = tr (ATB)

T B [ T B, O(n) Pt THE WA BT Werd Bl 5

b) Write a detail note on skew symmetric bilinear forms.

RS Tafi R w0 TR Ue g e R

8. Write short note on any two :

a) Cayley-Hamilton theorem
b) Primary decomposition theorem

c¢) Invariant subspaces

for=g1 &Y wR Hfére et fefam

3f) Heil-gfHeed gHg
§) UIITH® 3/09ed UHg
q) URad-T ITRIT
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