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
for the questions

Answer either in English or in Assamese

1. Answer the following as directed : - 1x10=10
ware AR ATt SR Bet 7

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

<51 T @), TP Fo R ST fopay |
(b) Write a basis for V4(R).
V,(R)T <1 3R fran

(c) Write the condition $o that union of rwo
subspaces is again a Subspace.

o1 et ST o 1 Sy o o
HECH! ferdl |
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(2)

(d) Write the Cayley-Hamilton theorem.
R~ BoteTrcsr ol |

(e) Write the rank of the following matrix :
T (NEFHONR @1 fBorat

47 o

() Write the Cauchy-Riemann equations.
-z AerrR o |

(9) If f(z) is analytic and f'(2) is continuous
in the circle ¢, then

W i waRe, ¢ @S 1) SRR B,
cofomy ‘

@) [fzdz=0
C

L If(z)dz>0
C

(it) If(z)dz<0
C

(it) None of the above
SRJ qbrs 7y

(Choose the correct answer)

(W% TeTH AR Sferean)
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(3)

(h) T:R? - R? is defined as follows.
T T: R2 — R? wore famn #¢d 7 == |

(i) T(a b=(Q+a b)

(i) T b=(ba

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

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

Which of the above is a linear
transformation?

QoY (FCOT (IR TR ?

() 1If lim f(z) exists, then it must be
Z>2y

M lim f(z) B =, cofoM R

() O/Tu
(i) unity/9I%

(i) unique/“ﬁ@ﬂ
(iv) None of the above
89[{F oIS I

(Choose the correct answer)

(W% e AfR Tfrea)

() If Ais rxs matrix, where r > s, what is
the maximum rank of A?

M A GBI r x s TFRA (TS T, (T AT
Twed (@I I TR I, TS r>s?
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(4)

2. Answer any two of the following : 2xD=4
TS franease R e o ol 941 ¢

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

(2: o, 3) e (_4:0"'6) Cm ’iﬁl W?F
RSG T ? OF AFGR FIR [ Rowest
A 90

(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.

(T4 & R(C) <1 1 € 7=, 1" R TR7
SRR S S C &ioet I SEf |
() If W, and W, are subspaces of a vector
space V(F), then show that W + W, is
also a subspace of V{F)..
M W, qF W, T V(F) SR R o =,
(OB (S d, W +W, 8 9o V(F)S
g | " |

Answer any three of the following : 2x3=6
TS fRaiaRe R e fofAeR eg 37y
(@) Find the rank of A :

AT IS fefy 911 :
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(8)

(b} Show that (7Ysd Q)
|21 + 23| < 2| +| 25|
(c) Using definition of exponential function,

show that sin? z+cos2z=1.

PP TN W IR IN, oM FA A
sin? z+cos? z=1.
(d) If Cis the circle [z—-a|=r, then evaluate

I_dz__

cz-a

It C, |z—al=r JSO =W, cofA '[—dz—ﬁ
c2-a

= Refg 1.

4. Answer any four of the following : 5x4=20
ware fHAARE R Qe 5iRbR Ses 37
(a) Show that W={g0):ac R} is a
subspace of R2.
(e @ W={a0):aeR), R23 4l
SR |
(b) Define linearly independent set. Show

that subset of a linearly independent
set is linearly independent.

3T Tog W= I ) s @ 9B
(aR For TS TPRISEAR ART oz |

() Show that the vectors (1,1,-1),
(2, -3, 5) and (-2, 1, 4) of R® are linearly
independent.
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(6)

S R33 (81 (1, 1, -1), (2, -3, 5) IF
2, 1, 4) 3RF T3 |
(d) Show that the linear span L(S) is

a subspace of a vector space V(F),
where Sg V.

oy A @R [RER L(S), VF) A 7o
<1 B, TS 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).

Q= T:U — V 961 At 79 U [0 S0
AT T Ve @0 RE e 1 (el
TI]E” N(T)’ U(F)? ‘ﬂﬁ%ﬂfﬁ] .
S. Answer any two of the following : 5x2=10
o AN R el o g 741 :
(@) Using Cauchy integral formula, evaluate
5 SR 3 o IR, TW fefa I

2z

e
i(z+1)4

where (3'9), C:|2|=3-

() - Show that f(z) =€~ is analytic at every
Point of the complex plane.
R T f(2) = e TR oaT TR TR

R treafie |
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(7)

(c) If lim 2z, =1, prove that
n—oo
lim Re{z,} =Re{}}
n—oo
M lim z, =1, WMIFV A

N oo )
lim Re{z,} =Re{}
n—

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

FeFHY TP RS A | e (AN
FRPCEANCAN SN S SRS ey 47 ¢

a-(?1
'(2 3
Or / &1

Verify Cayley-Hamilton theorem for the
following matrix A. Hence find A1 :

o (Ee® AT AR @RE-ERHT B!
Ao 91 | F5ee AL el 1 ¢

2
1
3

o N O

1
A=|0
2

7. Show that the set of all mxn matrices
with their elements in a field K is a vector
space under usual matrix addition and
multiplication of a matrix by an element of
the field. 10
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(8)

ST @ mxn WER R TGO @Bl
AT T 0 IW, IS (Tewd (MAER 999 0%
Kawmmw@awmmmq@w
@5 S o7l e i e o

Or / %<1

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

W@WWWWﬁW@@
Rfaza:

-2

A=

I
P

2
4
1
1

|

N [
—~ O O O
N WO

8. State and prove Cauchy intgg'ral formula. 10
% I O oIl S 2 ¥4 |

Or / J4=1

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

@R TR e 1 @b eRs wem
fl@2)=u+iv Sfer FTW IW =N
u =e*(xcosy-ysiny)

* % %
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