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BSMAT-SN402 ' :

B.Sc. DEGREE EXAMINATION, JULY/AUGUST - 2023
(FOURTH SEMESTER) (CBCS Pattern)
MATHEMATICS (Paper - V) (Regular)

Linear Algebra \
(Note : 2021-22 Admitted Students Have to Answer the

Questions in English Medium only)
Time : 3 Hours Max. Marks : 75

SECTION -A (5 x5=25)
Answer any five questions.
Each question carries Five marks

/ Prove that the linear span L(S) of any subject S of a vector space
' V(F) is a subspace of V(F).

V(F) $58@2080:806° O30 G008 S 3008, 20008 258
L(S), V(F) G3nt, 2008008 @0 SRH0b. 2

If w, and w, are two subspaces of a vector space V(F) theri

W, N w, isalso a subspace of V(F).

dze080d0 V(F) 6° w, shoosn w, en Bodsh &DoBooLeD
oD W N W, Brwe sooer V(F) edrosoedo @0

-

WRDOG.
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/ State and prove invariance theorem.

RTROBENR), HHDO RRLOODR, DETRDOTHRD.

4. Provethatevery setof (n+ 1) or more vectors in an » dimensional
vector space is linearly dependent.

n H05760 oS V(F) domeosoegod? (1 + 1) Soe D8,
DO DB 2000ePIRBOB0 BOD AT,

% T:U(F)— V(F)isalinear transfbnnation, then show that R(T)
is a subspace of V(F).

[

T : UF) = V(F) awe 0580 wond, V(F) 8 R(T)
AOBOPTEEDD TITRED.

S-984 2]
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6. - Find a unit vector orthogonal to (4, 2, 3) in R® with respect to the
standard inner product.

| -
R’ @osoegods (4, 2, 3) DOED ©ow0m HORE 0NTPDES

POHD B50E5,08. //
;/
i, A (15 L)) !
Provethat S = l,—,—), _,_1,_),(3,__,_1 isan
= 3 3 3 3 3 3)\33 3
orthonormal set in R®,

(122 2-12] 22-1)
3 3° 3 J\3’ 393"

202320002 DS BN VD) VOHOA.

(1 1

] . |1 3
8. Findrank of the matrix 5
11

S-984 B3I
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SECTION - B (5 % 10 = 50)

Answer all the questions.,

Each question carries TEN marks.

/941) Prove that the union of two subspaces ina subspace if and

S-984

only if one is contained in the other.

o SPOBCEED KHan,T08D BDPOBTRTBIDEB
858, DO OOFOBOBW 2,563 H5oOA30E, D8

/

SDODB B TSI, y
(
OR~

Let V(F) be a vector space and a non-empty set W V.
Show that the necessary and sufficient condition for W to be

asubspace of Visa, b € Fand a,feW=aa+bBeW.

V(F) domeosoegsn W adns, adosnd V.8 W
SDPOBOEEID D) 8BS, TR DOHTBV 4,
b e F sooom a,fe W= aa+bf e W & <ire)a0.

4]
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10. A’/If m and n are dimensions of the subspace W and the vector
space V respectively, then show that

dimV/W=dimV—-dimW=n—m.

m S000TN N KDY SO BROBTHHL W a0
HOT0BTEo V A3, HOEmRRO0NE,
dim V/W =dim V —dimW =7 —m &d <5»508&.
. - |
Let V(F) be a finite dimensional vector space of dimensional

n and w be a subspace of V. Then prove that W is a finite
dimensional vector space with dim W <n.

DOB DODHTEIY O B20BRE0 V(F) 55 Hohsee0
1 e9:8%8. V & W 208 dsarosoeto W Eewe dim W <#
DL DODNEB DETOOBOITID.

/ State and prove Rank - Nullity theorem.

D
55¢3 - 58 DEROBY NHD0D DEFPDOO.

OR -

S-984 5] [PT.O.
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b) Find the null space, range, rank and nullity of the linear
combination T : R? = R*is defined by T(xy)=(x+y,x-3,)).
T(ry) = (x +3, X =Y, ) o QE00w0sS TR > RV 28
DELRG ER0BERSD WeHod T a3ns, 55¢3,
PR EOBTEN Lo EDO 5:508%,08.

)&./a/State and prove Cayley - Hamilton theorem.

85 - To09S JTROWRY HHDOD 00 S0.
OR

(2 1 2]
b) IfA=|5 3 3 ve{ﬁ]y Cayley - Hamilton theorem and

-1 0 -2

hence find A,

(2 1 2] P |
A=|5 3 3 éé-‘é}ffabgﬁ ?omgom‘g o8 o -

-1 0 -2

B0, 57085 A™ E&0G?505.
S-984 161
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13 / State and prove Bessel’s Inequality.

OR

b) If{(21.3).(1.2,3).(1,1,1)} isabasis of R, construct an
orthonormal basis.

R85 {(2.1,3),(1,2,3),(1. 1, 1)} 25 scets0003 2%
DOLRTO0D SROO DD,0505E.

SRt s Cm



