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B.A./B. Sc. (Part-III) Examination, 2021
MATHEMATICS
Paper -1

(Linear Algebra & Complex Analysis)

Time allowed : Three Hours

Maximum Marks : Science 75 Marks
Arts 66 Marks

This question paper contains three sections as
under :
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SECTION-A
Hq3-H

()~ Define vector sub space of a vector
space,
Wy wate # afty 3y wefe B ahaieq
EAIE LA

(11) Define linear combination.

(ii1) Define quoticnt space.
foum wafe & oftwfee #fao |

/)-—Deﬁm, basis of a vector space.
HIEY §ER & oMgY & ufrenfu e

}) Define characteristics vector.
whrenartors wfeor & afrafer #ifm

(viy Define minimal polynomial.
wivE FEeE & ufrafma A

(vi) Define continuity of a complex valued
function. https://www.uokonline.com
Afg WA BAE @ diaedr & dfraieg
FT |

wviin) Define Harmonie Tunction.
THAEl A #@ airaia fifam

(ix) Define Isogonal transformation.
TR EA E e #fm

(x) Define fixed point of a Bilincar

/ transformation,
s s % faoar fam & afaif
FTAT
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https://pyqlelo.com

SECTION- B
T -1

UNIT - 1
= -~ |

2 Show that the set M of all m-n real matrices
is o veetor space over the field R of real
numbers with respect 1o addition of matrices
and scalar multiplication of matrices.

s &0 % agl m -0 arafas 8z 71 59w
M arfas g@ns & 43 R @ 97799 77 73
o ofty TR & Wnd wE "Ry AN 3

3 Show that every non empty subset of a linearly
independent set of vectors is also linearly
independent.

T w0 o Yawa: wo 99=s & 9aF A
Trege f Yawa: @d= wa ot |

UNIT - 11

= - Il

4  In an n-dimensional vector pace V(F). show
that anv set of n linearly independent vectors
is a basis of V.
frg ®0 & 5 n fadig Ry @ Vb)) &
n fasa: @a= gkt & 7% N 'y V ow
HET T E |
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5 [T is a linear transformation from a vector

space ¥(F) 1o V'(F): then show thal the range
of T'is a sub space of p'.
w7y wE M) & V() ¥ o6 e
T b ot g a0 R T @ w7 A
Sumwfy R &

UNIT - 11

=g — il

b~ Find the characteristic equation of the following
matrix A and verify that it is satisfied by A :
Fret g A @ arfiremerferss anftercn s it
N AR BT A T A FT FGE T 8

v 1 2
A= 0 -l

1
2 -1 0]

7~ Show that the eigen values of the matrix
[COSB sin®

g _CGSB} are +1. Also find the

corresponding eigen vectors,
cos sinf
At & W 4= X
wafifa @l Linﬁ ~c0s6 ®
AT AF + 1 i T € oS afest @
i FITg |
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UNIT - IV
W - IV

Show that the function lollowing is not
continuous at the origin :

5 Qfm A P wem @ g o dad T8
| 3
f(2)= =2 (x.1)2(0.0). f0,0) =0

- 2 P
’ -

X +1

Show that ¢ is an analytic function. Also find
its derivative.

frgert 5 o s fawiftes wow & 1 @@
ygewa W §a swe 1

UNIT - V
=g -V

What is the image of a triangular region of
the Z-plane bounded by the lines x = 0, y =0

and 3x+y=1 under the transformation

i

w=e'iiz 9
Zmﬁmﬁxﬂ{],}’=ﬁﬂm ﬁx-\l-yzl
i g o Byeer & @& weeRw

e'r":‘?"rz % F=rfd w-g9ad ¥ wRiRes =0

H:
2

ang
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Prove thar the bilincar transformation

W= a+b )
Toag b combinanon of elementary
ransformations.

ﬁaw&kmwﬂ'=f:jm
T & ougE ¥

SECTION - C
¥ -9

12 If {F) is a vector space and S = {@,.@,..... @, }

U-1525] 7

is a subset of some non zero vectors of V., then
show that S is linearly dependent if and only
if some of the vectors of S say a, where
2 < k < n. can be expressed as a linear
combination of preceding one’s.
R W(F) w5 witw @uit ¥ aw

S = {a.a..a) VE s @R ot &

s Igayed ¢ W R Al 5 S Yewa
i e AR ol daw ARk S @ wf sl

Waiﬂﬁ2gkgn.ﬂqﬂ"ﬁﬁiﬁ'ﬂﬁ$ﬁ
d Uug 99 & W9 Y F[E fGW W §d |
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ry lincarly independent subset

nsional vector space F) is
}"or can be extended to form

prove that eve
of a finite dime
either a pasis of
a basis of V.

ordy ofhe Refra ity el

frg B
V(F) 71 g% dorma: Suwqera a & V

mranun'ﬁﬂrk'ﬂruﬂ v %1 ame fiffa =0
tﬁﬂqﬁlﬁaﬁmwmt|

Show that a stereographic projection projects
circles into circles or straight lines.
g g & @ AP 98T & Srid g %
8T F@ W A Y i

Find the bilinear transformation that maps the

points 7, = ». 2 =i and 7y =0 into the

points W, =0. W, =iand W3 = » respectively.

= Bifes swar wa ahm @ feged

7, w. Ly=i am Zy=0 ® wuw Al

;y,=-ﬂ.vﬁz~i am W; = | wﬁfmﬁa LG
|
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