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B.A./B.S¢. DEGREE EXAMINATION, MARCH/APRIL 2021,
| Third Year — Fifth Semester
Part II — Mathematics
Paper VI — LINEAR ALGEBRA
Maximum : 75 marks
SECTION A — (5 x 5 = 25 marks)

Answer any FIVE questions.

If W; and W, are two subspaces of a vector spétce V(F) then prove that W, n W, is also a
subspace of V(F).

s8TosTvo V(F)S® W, 20B0sn W,en Botk émodoooen eond W, nW, &roe oo
V(F) &3:080-%0 e/ 337508&.

If a,p, y are linearly independent vectors in V(R) then show that a+f, f+7, v+a are
also linearly independent. ’ '

V(R) &° a, B, 7 58%0 awardoforen 020 a+f, f+y, y+ae e averdofoey @2
SURTTS :

-State and prove Invariance theorem.

DB JTT0B0 [5HD0D AETD0B0E..
- [~ . .

The mapping T : V,4(R) > VZ(R), is defined by T(x, y,z)=(x-y x-z). Show that T is a
linear transformation. '

T : Vy(R) —» V,(R) 530058y T(x, 9, 2)=(x - 3, x - 2)e 28508 T exoerIB383200 d-Sod.

Let U(F) and V(F) be two vector spaces and T : U — V is a linear transformation. Then
prove that R(T') is a subspace of V.

U(F) 508050 V(FF)ew Bot 3Bwoso#inem 805 T: U - V awoersssgsd vand V(F)&®
R(T) &arotord50 e SIv9HH0.

1 -1 -2 -4
. 3 -1 -1
Find the rank of the matrix
. l 3 - 2
6 3 0o -7

D SoBED 53D S8 08,
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11.

State and prove parallelogram law.

PDAT0HY :5“&.)(‘503 ®© ALITR) F5D0D DETPJ0D0G.

Find a unit vector orthogonal to (‘l, 2, 3) in RY,

R wososos® (1, 2, 3) $85% eoworr dod ares 6% SR H0a.

(a)

(b)

(a)

(b)

“(a)

(h)

SECTION B — (5 % 10 = 50 marks)
Answer ALL questions.

Let V(F) be a vector space. A non empty set W < V. The necessary and sufficient
condition for W to be a subspace of V is a,b eI and @, 8 eW=aa+bpfecW,

V(F) 28 S8wotosm, BB IS W V. VE W ok éarotioriso S‘éCE"K)o es5%5s
QTIE DR a,b e F; a, B, eW:>aa+b/)‘eW
Or

If S is a subset of a vector space V(F)

then prove that S is a subspace of
Ve L(S)=S. |

PBTOBTV0 V(F)35 S &5 508 0ond S 28 dosoitn V = L[S)=S ©a

QIFYHA0.

Let W.be a subspace of a finite dimensional Vector space V(F

) then prove that
dim(V /W)= dim V - dim W .

V(F) 58208 58576 SBw0toedd W én—}ooéoﬂé‘u’m ®@o0d dim(V /W) =
5] :.‘mag)am

dim V' - dim IV

Or
If Wy and W, are the subspaces of V,(R) defined by W, = { (@.bed):b-2c+d=0),
W, ={(a,b,e,d):a=d,b=2¢ }.  Compute dim W,  dimWw,, dim(WW; ~W,) and
dim(W, + W,). '
Vi) & W, Bdin W, éavodorees W ={{abed):b-9crd=-0),
W, ={(a,be,d):a=d,b=2}r pBgooBRED dim W, dim 1V, dim(W, A 1,) 2o8ain
dim(W, + W,) e &5 508,

State and prove Rank nullity theorem.
Bl %oy DERoBBIM (5500 X)(Sﬁi)o;;o&..

Or
Describe explicitly the linear transformation 7": R* - R* such that (2, 3) = (1, 5) and
T(x,y,2), T(1,0) = (0, 0).
T:R* - R*&* T(2,3) = (4, 5) S:8a0 7(1, 0) = (0, 0) ©0erdE65 vowd T(x,y,2)
5#).)56(_,0&.
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13.

(a)

(b)

(@)

(b)

State and prove Cayley-Hamilton theorem.

5
anoéi-mmgs %mgoémm DYD0D DETVOBIDN.

Find the characteristic roots and the corresponding ch

6 -2
A=|-2 3
2 -1
6 -2
A=|-2 3
2 -1
gmﬁ‘:m:m.

If a f are two vectors in an inner product space Vv

Or

aracteristic vectors of the matrix

SO erEedl Devden HoBd 38 WRBTSD erERE HBTOW

|< a, f >| = "a " "ﬁn if and only if a‘ and_ g are Hnear]y dependent.

(F) then prove that

V(F) & 28 woss ogroscdos’ «, feo Bok D83 wond |<a, f>|=]a]]A]
30850 00 BHH eFTres R BIPH0G.

Or

State and prove Bessel's in equality. -

| By EFHTHER [0 AETIODIR.
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