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MATHEMATICS

{ General )

Paper:6.1

{ tlnear Algebra and Comple:r Anatysis I

Full Maflcs: 8O

Time :3 hours rr

The frgwres in the margin ir.dicate full morks
for the questions

Answer either in English or in Assamese
i
I
II 1. Mention if the statements given below are

Trre or Fal.se : lxl0=l0
Eqs fr{t Gfuz-<T{ eq c{ qtsq fr"f{'€{t :

(a.) Every field is a vector space over any of
its subfield.

er(s]T csExR q{ fr 6q@ bflZs-ar s"6i5 ftft"E
qFK 1Dril s,Cr I

{b) If WL and W2 are two subspaces of a
vector space V, then \t-,r W2 is also a
subspace of V.

wl \qls w2 csl-6{T .sr ? lE.s El{ Ift xfi b"|en
q'rq, I{/r u wr-s y< ,{h btqn qk r
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Izl

tc) Any set of vectors "f l--""::tr 
space

including t'he zeto vector is linearly

dePendent"

.sh hR-s qTffi cvA{< fr r+rcqr -Te strc 1+t

*A-,tt qRRA qce, qiqRtT 1Efr.616< ot<us

q'< |

(d.) The set c = tx +ialnue B i=JJ) of all

qomplex numbers is a vector space over lR

wi*t B * {1, i} as basis'

C = tx+iv lr Y€ B i = J_T)' qf'RC{K qfi-4

I(qIl{ qdb q'rs ?<ro< c\1lT{ qRF R'< s"Fs

.sr t<R-s qrfi 1E $r< {l{ q{K qe
' B={1,i}.

{e) Any two bases of a finite -dimensional
vector sP; may contain different

numbers of vectors'

qA{ qKK ?{R-s El{ 'cbm R 
'ercn 

ftt Yfu

&a tiqqrc re?< q-+rcfi w-< t

ff) The set S=t(r Ui'x+U=O'x'AeR) is a

subsPace of the vector sPace

VzE)= t(r U)lx' ge R)

s = {(r a)' x + u =0' x'g € R} qrEfutf hR-s

{l{ VzE) = {\n allx a eRP ett Stqr{ t
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(g) If zr and 22 are any two complex
numbers, then

Re(zrz) = Re(21)Re(22)

Re (a), Re(zr) denoting the real parts of the
complex numbers z, and z2 respectively.

z1 HFP z, fr cornt Kh qfr{ fiqlT E'rE
Re(zrzr) = Re (zr) Re (2, )

{'E Re(zr) vl+ Re(22)@C{ zr ql+ zz qfrq
{ilit Kh{ <rGT q$ I

@ The function f (z) =2 is analytic
everywhere in the complex plane.

f (zl =2 l-q-{eh qFq qqsE< {"S(6fleo

hqmR-o r

(t) lf z=x+ig,x,a€lR,then f (z)=logzisa
many-valued function.

z= x+ia, x,a e R{ T]-c{ f (zl=logz eh 3R
qnRfrA r-fl{ r

(j) If a and z are arry two points in a simply
connected domain D in the complex

plane C, then llt t"t d.z depends on the

paths joining a and z, where f (z) is
analytic in D.

qtrq qrgq ce R-a{D-{l +-qt qh ,{s{irslfr6sq

. DR <r.{ a, ze D <@, I:f @) dza {r{ a qrff

z q\rqlft qcK \B'Fts fiffiO, {'\o / (z) sqqch
D csiqs h+ctR-+ r



2. (a)

(4)

Answer any two of the

questions :

3)

s-4r dxqF{ R con-{ $r< cc< fr<n :

lil Let Y(F) be a vector space over a\'' 
field F. If o denotes the zero vector

of V(F) and' ae F, then Prove that

a6=0

ffi qh, v(F) csq Fr s'K€ qbl ?{ltf

EH l{ft rl vpl<51 e?qqrc ae F {Tl

(qe€ dqt"t +-{I c{'
aO=O

(ir) Let M2E) be the vector space of all

2x2 iatrices over reals and

* =|1; :)1" o. o]

Is I,1/1 a subsPace of' M2@)? Give Your

answer with justification'

ffi qh, Mz E) ffiq RK so1-5s q-S.ffit ! x !

ffifq-sarm q$e t<Rs Erq qw

following
2x2=4

* ={[; oo.ni

wj, M2B){ ,Sh brul{ q{ c{? lbF
aBm+<t I

14A-1000/138O

{s}
(iit) Examine if

S = {(1, O), (0, 1)} of
Vz E) = {(x, $lx, y e R}
independent or not.

the subset
vector space

is linearly

kR. qr vz G) = {(+ sya v e rR}<
BfiiE& s = {(1, o), (0, 1)} 3qRsqrq t-sq
R{ 6{ {qS, flRq.1 +-{f I -

(b) Answer any three of the
questions :

\r-fi s1r{q{ fr cfle-qT Gfifir Ess fr{r :

0 Find the principal value of it, wherei=h.
;tq W \Il ffi'sq1, <'v i = fi-1

(ii) Define sinz and cosz for zeC and,
establish the identity

sin2 z+co s2 
" = 1

ze C { llC{ sinz yl$ coszT q\€f ftyff
\flTF TFTrg T-<I CT,

sin2 z+cos2 z=I
(iiil lt f (z) = 23-22, ze c, then find /,(z)

at z = -1, provided the value exists.
qfr ,f (r) = 23 -22, ze C,65(B z = -1v
/lz)frtr n-{r {frcq q? {rq Rs q{ r

following
2x3=6
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(6)

tiu) Give the d'efinition of the complex
t""t 

tlrr" i.r,.g, d I"f V\ dz' where f (z\ is

continuous for all z on the

rectifrable curve C of finite length'

qftq c{'+r-wTsE ["f l"ldz< {ist fr?fi'

s's,f (z) {nq ffi{'mffilcrnm'sbl {6
c{ s'Ks alel {seql R{ zs qRk* t

(u) Calculate I.U * from z=O t6

z = 4 + 2i alongthe curve C given bY

z=t2 +it

z=t2 +it 6n ffit +-{t qh {4 C C{

z=oT "RI z=4+2i 6 I"Zdz{ {r{

Gfre<r r

3. (a) Answer any tttto

questions :

qffi slq{$ fi corcil $n B-s< Fnn :

0 Let W, and'W2 b:.Yo:":"!"::" of

a vector space V(F)' Define lrnear

".r* wriw, and P19Y:-. that

Wr+W2 is a subsPace of V(F)'

t<t e.-'q, wl qrs w2 'sh ?Elt+ vlq Y (F )R

*tu*^ ''1Eg-aqqB 
w, +w,+aistF{t

qW gql"t T-{l 6 Wr+W2' YF)< qtl

Gqull t

of the following
5x2= L0
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(b)

l7)

(it) Define linear span -L (S) for any finite
subset S of a vector space V(F).
Show that the linear span .L(S) of a
finite set S in a vector space V(F) is
a subspace of V(F).

.{br ?TRs qtl yF)R fi 6s6a qfu
b"miq& sT <tc{ f{R-s fr"sm r(s)T riwt
frRfi r cq1e<t c{, }<ft+qrq yF)Rft cs61t
qftr qia& s{ f{Rr frsr< r,(s), y(F){
,qbr b"rEF r

/itf Show that the set

S = {(2, - 1, 0), (3, S, 1), (1, l,2l}
forms a basis for the vector space
ntE).

6qts<I CT

S = {i2, - l, 0), (3, S, 1), {1, l, 2)}

nqfuh tqRn El+ rR3 B) r <tc{ qtr qKK I

Answer any two of the following
questions : 5 x2=IO

Eqr s:t-{T<< fr 6q641FR EE{ fuT ,

0 It f (zl is analytic with its derivative
f '(z) continuous at all points inside
and on a simple closed curve C,
prove that

!rvl dz=o
c



(8)

<ft / (")Tq-{fi ?<zlrRr qT ?nK q-<-sqq

/'(z){ffisrc{ qm 
'cbt {4 cR q-g6ltK-s

<n Aru sorEq {srEI rc qRks, cqcs

s{l"i €{t 6,
It t"l dz=o
c

(it) Prove that(-/ 
tC- =2ni
b"- o

where C is anY simPle

containing the Point
region bounded bY C'

eF{t't T-{t 6
I dz =2ni
L"-o

q'ig c qbt q{$qcr qrqq <c $ff 2 = 4'

cr Er<r qmq ffiE{ *316 6q6-a fr1t

lill Evaluate'-'-' 
[W' -ia'l a"
c

along the Parabo\a a =2x2 from (f 1)

to (2, 8).

I(*'-ia'\dt< 
qF gfre<t' {\o c 6

c!
qRS a =2xi< (1, 1)1 "r<t (2' 8) fE

qvrebr+ fu146 t

closed curve
z=a it the

l4A-1000/1380
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(e)

4. Let T:U(F) -+ y(F) be a linear transformation
from a vector space U(F) into another vector
space I/p). Define the null space and range
space of ?. prove that both null .sp*". 

"-,iarange space of ,T are subspaces of ffp; anaIr(F) respectively. 2+4+4=lO{$ q?, T:U(F) _>v(Fl, ?qR.r Elr u(F.){ fl<r ql{
qr frR'r Elr y(F) fE <h iqfr.e qonsqq I ?T T{rqrqlf 

"rRrT Eff{ q(wt frq r gqq FI cr, r< T{rqFqT qR{-{ qn bqr ccr u(r. ) qT yF 
) R b,rqq'r

Or / qqqf

Let T: U(F) -+ V(F) be a linear transformation
from' a vector space U(F) into a vectorspace V(p). Then show that (o) T(0)=0,where O denotes t]ne zero vector of vectorspace in the appropriate context and
!?T(:"1--r(cr): voe U(F)._ 5+5=10w R'q, T:U(F))v(F),'hiRT ql;I LrF)R fl<Iy(F') h qbf tERr sflts-{6t I cq1€<r c, (F) ?(0)=e
{'E 0 G {qrcilrr fiirl wc,t6s LqRr+ Er;rq 1lr+ftn+I aeE qT ({) f(-cr) = -?(o), v cr e r/(F).

5. What do you mean by the normal form of anmxn matrixA of rank r? Find the rank of thematrix
[6 13 B

.14 2 6 -lA=l
110 3 e 7

Lro 4 12 ts
it into normal form

I

by reducing

14,{-1O00/r38O
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(10)

r cflfrTs ebt m >< 4 6ftq-4q AR arilqnl qrrr $Kq
ft W ? st{Nl{I qrl-<?q sfllsr rR

i613 s-l
I + 2 6 -tla -l I^-l to3 e 7l
Ltu 4 12 lsl

fr-{$s{ mrF fi'fu nq t

or / qwl

Let L(U,VI denote the set of all linear

transformations from a vector space U into

another vector space V defined over the sarne

field F. For any T1, Tz e L(U, V), cr e U' ae F 
'

define

(4 + rz)Fr) = [Fr)+ Tz(cr)

(44)(a) = a{(a)

Prove that L (U, y) is a vector space over F'

v<l {q, L{u,vl6 '{rsfi csq FT sfis q\wFm

?<R.+ qlr u< "l-{t ?<ltr-+ El'{ v ta ffip66 SEBa

K'll6-{61{ qiqfr I R corcil Tt, Tz e L(U,V\, a e u'

ae F{{lcr 4 +T2 qlf a[{nigl qrqr{ftmq'e

(4 + Tz)0) = 4kr) +72{al

(44)(a)= a{(cr)

gqlq r-{t g, L(U,y) C FR t3"1-1o etT ffi{ qf{3

Tt{l TcT I

10
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(11 I

6. Define eigenvalue and eigenvector of art nxnrnatrix 4 over tJle field ofreals @). Show thatevery square matrix A satisfies its owncharacteristic equations. 2+g=10
<IS< q\3il{ c$-q tRs fiz<F{I +-<t qh nxn (frq+qp
AT qRral {Fr q-s qR?r1a @A-{E q{e1 qIflT@-Kt 

I
cq-{s-<T 6q fl-(trt-s {rF cfi-qss A 6s \e_Fr fiq{qlbqsfir q.ftsfl-$ fu nr< r

Ar / qqqr

Veri$r Cayiey-Hamilton theorem for the matrix

" =i-t, ;l
and hence find A-1.

de_$s a=l-3 1l
| -r 'Ju 

<rc<

bflrqicbr gvTrfr-s 
<:-<1 q1-q eqR "m a-l fr.fq s-$ r

7" Prove that th
conditions r", f "ffiffH""ffii 

surfibient

W=f(z)=u(4g)+iu(ay)
to be analytic in a region R are

6+4=10

6€fr-q-q1q6{

0u du;-=-- anddx dg
fu=_d,av 0x

where all partial derivatives
continuous on R.

14A-1OO0/r38O
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lL2 I

ebf qft{:r-fi,

w = f(zl=u{4gl+iu{agl
qtrq qrsE{ R crg{o ?qe*rRr q-q6 odagql

0u _0u q1-q 0u 
=_duAx dg 0g dx

g\T"t T-{I 6., ,ft. D6{tr grrmftr qr+ q'{g q'is

qTifr"s E<rqqq{qs:;ff 1R <-c ?<q r

Prove that
u=e-*(xsing-ycosg)

is harmoni.c and find u such that f (zl = u + iu is I
analytic. 5+5=1O i
STI6I T-$ R

u=e-x(xsiny-gcosyl

<tg< wr+ctt rT{qr ql+ .sh <lg{ TEl{ u fr.fu q{T

sr(o f tzl = ua;P a-a;a$1 |a6Pfr'a $ r

***
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