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B. A./B.Sc. Il Year Examination, 2015 (Unified Syllabus)
. Mathematics-IV Linear Algebra and Matrices .
Time : 3 Hrs.] (AB-226) [M.M. : 33/65
dle: §9 W9 93 @ of - P30 fawnfom - IR 999) H 0B
| gﬁam @wmai?:{n%%aﬂggﬁmmﬁm%@-ﬁ%(ggg(%ﬁamﬁum
TS W Y e & Hedeh WUg R U e <Al 81 Favgel ek s &1 . aEH
Ae: QUS-31 (e1g ITrvar e ) & o o7y e e &, e @ v &1 4 e @ v aifvard £ vl
1.3/2.5 3ic 7 &1 | | |
1 () <UREe S wqeaa w = {(x,y,2): x +y =0} 5l ¥afe v, (R) &1 Jwamfc &
Show that the setW = {(X,y, 2) : x +y =10 } is a subspace of the.vector space V, (R).
(i) wider ¥l C (R) @ sowlem s a1l
Find the dimension of vector space C (R). _
(iii) UH & BATROT & B Pl g SISl Define kernel of a linear transformation
(iv) TRE i widlemor T:R2— R 5T (a, b) = (b, a) ERT IRHIRE &, v I TUr=om 21
Show that the mapping T : R*— R? defined as T (a, b) = (b, a) is a linear transformation .

(v) afe s vs wiew FAle V(F) &1 31 susea &, a9 S° vV (F) ITemie 3

If S is any subset of a vector space V(F), then S° is a subspace of V'(F).
(viy IR oM Tl v (F) &, Rrg df3e: <0,p>=0vpev .

In an inner product space V '(F), Prove that : <0,p>=0VBev

(vii) ¥ &l 3egE & fadof & vds da ar af gofaar seafie an ¥ &l Every diagonal
elements of Skew-Hermitian matrix is either purely imaginary or zero. :

(viii) 31T Bl IS B TR BT Define the rank of Matrix.

(ix) a@aA{; f}émﬁ_ﬁmmw.wml

Verify Cay[éy-HamiIton theorem for the matrix A = [12 5:]
: . 3
(x) @efse i gRifram siragg & anele T avafis 2|

To show characteristic values ofa Hermitian matrix arereal. Yvs-d4.9,2,3
Ale: Td Wug A Yy &) mmﬁgmmmél U W9 5/10 31 Bl 2| Qus-g
2. (a) T v URIT Srerer wfker e R ves YT HoRs 2| 93 T 0D & < T 3Teoes

21 If Tbea linear operator on a finite dimensional vector space V(F), show that T is one-one < T
is onto.

(b) dlcw mqﬁﬁamﬁwvﬁww&wmmmmél e ifw be a subspace

of a finite dimensional vector space V(F). Prove that : dim ¥ =dim v—dimw .
: w

3. (@) afa=(1,21),p=(2 90 @ry=3,3,4) I 5 s = {a,B,y} vw R® @1 e |
Ifa=(1,2,1),p=(2,9,0)andy= (3,3, 4). Show that s = {a,B,vy} is a basis of R’,
(b) TRSTAT, V(F) & 2 3l Y 81 T L(SUT) = L(S) + L(T).
IfSand T are two non-empty subset of V(F), Then L(SUT) =L(S) + L(T). gus-{
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. (@) - Zie By wRfEor T: v,(R) oV, (R) S T@b) =@ +b a-b b) GRT YRHIN &,
SRR &1 R, B, et qf e T o g a1t e |
~ Show that the map T: V ,(R)—V ,(R) defined as T(a,b) = (a+b,a=b,

| Find the range, rank null space and Nullity of T. T
) @R U(P) e V(F) wRe i & o TUoV U el o &1 70 TR §
jon. Then T j

b) isa linear transformatiop

y (T)={o}. If U(F) and V(F) be vector space and T:U-V is linear transformat

one-one < ker (T)={o}.

. W1 U(F) T V(F) feer smfe 81L9F {v,, v,y } V @1 v afgw 81 afE {u,,u,,.-u,} U
N S 1 aeied) R v SR Yl rRon T': Vo U i ot oy ik ) gt e B
Let.U(F) and V(F) be vector space. Let {v ,,v,,........ v,} beabasisof V.If {u ,u,,...u,} be any set of
arbitrary vectors of U. Then show that there exists a uniqué linear transformation T : V—> U such that
T(v;) =u,Vj= | ‘ | Qus-]
(@ aRB={(1,2,3),(1,-1, 1) 2, 4,7} R P & A & aa &1 3 510 o3 |
IFB={(1,-2,3), (1,1, 1)(2,-4, 7)} isabasisof R, Then find the dual basis.
(b) HFTw, Gl w, U Wik waiie V(F) & aemte & dd TARE (w,+ w,)’ =winw).
Let w, and w, be subspace of a vector space V(F). Then show that : (W, +w,)’ =winw}
(a) ﬁa,ﬂmmwmiaﬁﬂﬁlm%aﬁﬁu: |

If a, B are vectors in an inner product space V(F). Then prove that :

Re < ap>= Z'IIMBII’-%IIOL—BIF :

(b) Rz ST 2 3MGE A, C' AC FHH TS e Yad &l |
Show that two matrices A, C "' AC have the same characteristic roots. gug

(a) Rz caIfSTE 3ifeT A, SMEE A o 00 TeiTes ed & ok 3R aer i A - A1 Riem &1

Prove that the scalar A is characteristic root of matrix A ifand only if A - Al is singular.

(b) FrafoaRea ATIE @ P sa SIST : Find the rank of the following matrix :

It

‘ . ¥ 3 0 ;
| 2 4 3 2
3 478 . 3
' B IO 5_‘ h
(a) cf3C YHIGRT : Show that the equations : ;
‘ X+2y-z=
Ix—-y+2z=1
2x-2y+3z=2
x=y¥z==]

o ' & dur &d 51l are consistent and solve them.
(b) ﬁi@'aﬁﬁmv,(R)Uaiar!?rﬁasww&%aaw(a,,az),[a:(b,,bz)evz(R)q;m
. : ‘

gUFWﬁWﬁH?- <af>=3a,b, +2a,b,
Prove that V ,(R) is an inner product space when an inner product define on a = (a,, a,) P
b,)eV,(R)by: " <af>=3a,b, +2a,b,

Scanned with CamScanner





