3 (Sem-6) MAT 1
2018

MATHEMATICS
( General )

Paper: 6.1
( Linear Algebra and Complex Analysis )

Full Marks : 80

Time : 3 hours
The figures in the margin indicate full marks
Jor the questions

Answer either in English or in Assamese

1. Answer the following as directed : 1x10=10
wre AR et SPiR Tae 391

(@) Write the condition for a function ¢ to
be harmonic.

<51 T @, AT T (AR ST Forsi |
() Write a basis for V,(R).
V4(R)F \ﬂﬁ?ﬁﬁ’ﬂl

(¢) Write the condition so that union of two
subspaces is again a subspace.
w1 e o R b1 sAfiet Teiewa (AN
6O ot 1 |
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(d)

(e)

(g)
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(2)

Write the Cayley-Hamilton theorem.

@3- SorAmICH! ot |

Write the rank of the following matrix :

woid (e woR @IS fora
01
A=
(o)
Write the Cauchy-Riemann equations.

-3 FRFATTR foran o

If f(2) is analytic and f’(2) is continuous
in the circle C, then

i f(z) Wells, C Iwe f/(2) IR =,
cofem

() [f@dz=0
C

(@) [f(2dz>0
(o]

(i) [flz)dz<0
C

(iv) None of the above
8?39 oIS 7T
(Choose the correct answer)

(o T&T! AR Bhere)
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(h)

M

G
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(3)

T:R2° R? is defined as follows.
¥ T: R2 — R? oo faa1 ¥4¢d g wmwz |

i) T@b=Q1+ab

(i) T(a b)=(ba)

(i) T(a b=(a+b,q

(iv) T(a b)=(a,0)

Which of the above is a linear
transformation?

GO (IO AT Tl 2

If lim f(2) exists, then it must be
zZ-r2Zy

I lim f(z) o=, e g

zZ—2y

(i) O/ Tv

(i) unity/9FS

(iii) unique/<f7OR

(iv) None of the above
@9[RT D18 T

(Choose the correct answer)

(= T AR Tfere)

If A is r xs matrix, where r >s, what is
the maximum rank of A?

1R A <51 r x s SRR CNoTFT W, (ST AT
oo I A T AT, IO 7 > 8?
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(4)

2. Answer any two of the following : 2x2=4
TS A R @I R TR 31

(@) Whether the vectors (2,0,3) and
(-4,0,-6) are linearly dependent?
Express one as the scalar multiple of
the other.

(2,0,3) W (-4,0,-6) 58 T &RT
O W7 GO AWGR FAR R Roweo
AIPT 911

(b) Show that R(C) is not a vector space,

where R is the set of reals and C is
the set of complex numbers.

(Y& @ R(C) 9B Ay T 924, IS R IR
TRYN S W= C wfbe 7R K2 1
(c) If W and W, are subspaces of a vector

space V(F), then show that W) + W, is
also a subspace of V(F).

Mt W, SIF W, 51 V(F) A TR Sorgm =,
5B (S @, W, +W, 8 91 V(F)3
orgr |

3. Answer any three of the following : 2x3=6
o1 FIe R e et e 91 :
(a) Find the rank of A :
AT 6 fRefg 7
2 1 -1
A={2 0 1
1 1 -1
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(5)

(b) Show that ((iYsq @A)
|21 + 25| <]z | +|2,]

(c) Using definition of exponential function,
show that sin? z+cos? z=1.
SEI TR R I IR, oM I @
sin? z+cos?z=1.

(d) 1If Cis the circle |z—a|=r, then evaluate

dz
cz-a
i C, |z-al=r o1 =, cofom [ 3
cz-a
T+ g F1 1
4. Answer any four of the following : S5x4=20

wete AT R el siibR T #41

(a) Show that W={q0):aeR} is a
subspace of R?,
(e @ W={a0):aecR}, R%23 @b
T |

(b) Define linearly independent set. Show
that subset of a linearly independent
set is linearly independent.
taRs Fog WY e fwn 1 oryew @ @
(a7 o7 ST TPRESER R T |

(c/ Show that the vectors (1, 1,-1),

8A/802

(2, -3, 5) and (-2, 1, 4) of R® are linearly
independent.

{ Turn Over )



(6)

@yed R33 8] (1, 1, -1), (2,-3, 5) W&
2, 1, 4) (3IRT Foz 1

(d) Show that the linear span L(S) is
a subspace of a vector space V(F),
where Sc V.
(ea @ ARS [BR L(S), V(F) M gF"
9o1 g, IS S V.

(e) Let T:U — V be a linear transformation

from vector space U to V. Show that the
null space N(T) is a subspace of U(F).

W@, T:U — V 96l A0 W U [ S
Ao g Ve @61 GEIRT O 1, (igsa @
FER N(T), UF)I <01 Sorg |

Answer any two of the following : 5x2=10
TS frread R @ 1R e 74
(@) Using Cauchy integral formula, evaluate
T S I AT IR, T Ry 791
e2z
i (z+1)*

where (3’9), C:|z|=3.

(b) Show that f(2) =e? is analytic at every
point of the complex plane.

(ST A f(2) = e T GBS AT Sga
e el |
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(7))

(¢ 1If lim z, =1, prove that

n—oeo
lim Re{z,} =Re{}
n—ee
M lim z, =1, dNI TN A
n—eo

lim Re{z,} =Re{l}

6. Define eigenvalues of a matrix. Find all
eigenvalues and eigenvectors of the following
matrix : 10

ToFHY WRTER SRR 791 | ©o (TR
AT SR S SRocoeq (AT 90 :

A=2 1
2 3
Or / 1

Verify Cayley-Hamilton theorem for the
following matrix A. Hence find A~} :

o (T AT @ Q@IEA-@oT Soerach!
2ifSom T4 1 1S A~ Refy 4

1 02
A=(0 2 1
2 03

7. Show that the set of all mxn matrices
with their elements in a field K is a vector
space uflxder usual matrix addition and
multiplication of a matrix by an element of
the field. 10

8A/802 ( Turn Over)



8A—5000/802

(8)

(YST @ mxn SR (ToRFH] FSOIE bl
AT B 0 IR, TS (oFH (NARR 937 5
K3 *[1 @A (R O (ToFHERI SR (Noiesg
Cas! S S@e o i e |

Or / 9317

Find the rank of the following matrix reducing
it to the Echelon form :

SR (TP HOR I SRS oM IR o1 @i
Rl w1 -

2 -2 0 6
A= 4 2 0 2
1 -1 0 3
-2 1 2
. State and prove Cauchy integral formula.
% TR Sach fora S el 4 |
Or / T4

Define analytic function. Find the analytic
function f(z)=u+iv, whose real part is
u =e*(xcosy-ysiny).

T TR e B @61 el o
flz)=u+iv  Rfgewr I® I o
u =e"(xcosy-ysiny). N

* k %

10
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