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B.AJ/B.Sc. (Part I1I) Examination, 2018
MATHEMATICS
Paper 1

LINEAR ALGEBRA & COMPLEX
ANALYSIS

Time Allowed : Three Hours
Maximum Marks : (Science : 75/Arts : 606)

This. question paper contains three

gsections as under :
Section-A Tug ‘A’ Max. Marks

(Sciecne-10/Arls-5)
This section contains one compulsory question

with 10 parts, having 2 parts from each unit, short

answer in 20 words for each part . All questions carry

equal marks.
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Section A/@UY-31

1. () -~ Define Vector space.

-

iy wufee 1 sftafem #ifm
(ir) Peﬁne linear span.
et famfs @ R @)

(iii) Define basis of a vector space.

gfesr gafe & 3 # foafeE i)
e *’ linear mapping.
Yo wfafasn =1 sfonfea Hifag

(v) Define characteristic equation.
~

o

s wHET | gfonfea S
'/{w"l State the Cayley-Hamilton theorem.
-t W W ww fafew

(vii) Define Continuity.

g = ufonfen HifAQ
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(vpf) Define analytic function.

fayRfes w1 gfoafem wifog

(42) Define conformal mapping.
/

e i ®) uforfen Fifa

(x) Define fixed points of a Bilinear

Transformation.

mmﬁm_ﬁqﬁmml

Section B/ATE-A|
UNIT-1¥&T§-L

2./ Prove that the intersection of two subspaces W,

and W, of a vector space V(F) is also a subspace

of V(F).

mmﬁﬁﬁ:ﬁnﬁwmvmqﬁﬁm

W, 7T W, ®1 wifre vt V(F) % v sqemfe

b
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If possible, express the vector a = (0, 4, 20) ¢ V,(R)

as a linear combination of the following vectors :

MR Hya @ A W a = (0, 4, 20) € V(R) F =

ufevit & weum v99 & w9 § =@ sifam .

a =1(2, 1, -1); a, = (-1, 0, 3); a3 = (0, 1, 5).
UNIT-1U/F%m-11

Prove that every LI subset n?a finite dimensional

vector space V(F) is either a basis of V or can '

be extended to form a basis of V.

fag #fw fe fed offe fa wfen aafe VIF)

F YW Ll Iegs o N Vs v b

3 vV & amun fafifa 0 & fae fawqa fear o0 s

4

Prove that the mapping t defined from V,(R) to

V,(R) by ta, b) = (@ + b,a - b, b) Va, b eR

is & linear transformation. Also find the null space

and nullity of ¢.

fag Ff B V,R) & V,R) § wRufe Fe sk ¢

ta, b)=(@ +b a-b b VabeRT Eow

e ¥ ¢ F Y wEE q e R 3| wi
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UNIT-II/F&T§-111 , <
4
Show that the following matrix A satisfies Cayley-

Hamilton theorem. Hence find it inverse A-!

wfeefa wifo f frer Afer A dof-dire i
g T ¥ wem: IEw yhem fgmm A wm
Fifau .

o FIFAU (calculate) 245 — 3A% + A? — 41 Wl

3 1
sl
UNITIW;E:I#M,

Prove that the following function satisfy Laplace

(where) :

equation. Also determine the corresponding

analytic function :
fag Fifau s ey woR ST WO I OETE B
¥ o favafed e[ Fz) = u + v W 7@ ST ¢

ulx, y) = e* (x cos y — y sin y)
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10.

11.

I'rove that the following function u 1» harmonc

Also find itm conjugute function
frg #HH0 f& Prm Tm w4 TR ¥y e T
ulx, y) = ; log (x* + ¥*)

UNIT-wrmi% e

Prove that the bilinear transformation w =

o

az -

R

is a~eambination of elementary transformaticas.

fﬂ:ﬁﬁqfﬁﬁ?ﬁgmmmw=:*: R
wq=Rvl ®1 G§gE d

Find all the Mobius transformations which
transform the unit circular disc | z | < 1 into
unit circular dise [ w | < L

& o Dfega TTED T4 FfAg N FE 79 TEA
|z|slaﬂmwaﬁﬂjw|slﬁmﬂh

¥
7 {Contd....


https://pyqlelo.com

Section -¥ UOKonline.com
../q W) 2 ® fag wa ma e smfs .
are two subspaces of a ¢ : UOKonline.com

12. Prove that if w, and w,
F}ﬂd thﬂ lﬂﬂus ﬂf z “’h("n '

finite dimensional vector space V(F), then :

faz m f& afg w, q Wy & qftfea fawitg Hit?l ‘z:: =9
gt V(F) &1 & Ivaafegl &
(F) Q 15. Prove that the necessary and suflicient condition
dim (w, + wy) = dim w, + dim w, for a non-void subset W of a vector space V(I)
- dim (w; N wy) to be a subspace of V(F) is :
i
fag =ifau fa et wftw wafe V(F) & & sfEa

l«}’t Find the eigen values and their corresponding
Iqgg=ad W & o V(F) 1 1 Syadfe 81 & fog

NEYEF 3 Tatw wimEy ¥ -

eigen vectors of the following matrix :

frer dfcam A & fvenufors qo am 3@k /T

sfienafors |fgw a@m #ifag a,bc Fand o, B € W = aa + BB ¢ W

0
2
1

>

i
&N =]
[ -

14. yﬁetermine the polar form of Cauchy-

Riemann equation.

Feit-OFm wHwT w1 yEa w9 wm s

8 [Contd....
1525 {505 5


https://pyqlelo.com

