3 (Sem-6) MAT 1
2019

MATHEMATICS
( General )

Paper : 6.1
( Linear Algebra and Complex Anglysis )
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 questions : . 1x10=10
e PIaRs TS fm

(@ Is set {{L, 0), (L, 1)} a basis for RZ2(R)?
{@ 0), (1, 1) 7RG R?R)-7 b1 9 A ?

(b} Write the rank of the unit matrix

100
Ib=[010
001
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(2) (3)
o Uisasub () Is the set S={{,0,0), (010} linearly
9 and azl;‘.s?:zfoi gl.: vector space V{F) $c(l]§%endent subset of vector space
V(F) e ® : 3
C@(;G)aU-—l?;:mz AT S ae S={10,0), (0,1 0)} =BT V;(R) e
. e b1 (ARFEIR Foq TR WA 2
(d) Mention Cauchy-Riemann equations. 2. An £ the followi .
+R-RIFR WW% i, . swer any two of the following questions : oxomd
(e) Give an example of a finite vector space. oS A PR R I R BT o :
O R A T SRt .
() Defi ) o (a) If two vectors in a vector space are
efine analytic function. linearly dependent, then show that one
R wor Sige vector is a scalar multiple of the other.
(99 Can an elementary transformation I avw St g T A CaRFe oweR
change the rank of a matrix? W, (O (IS A PReT b1 SR TR
AT oI GBR R @B ARG BT | > ,
IR AR 2 () Prove that U={0, a b):q beR} is a
(h) Which of the following functions is a linear subspace of R3(R).
linear transformation from R2 to R2? o N AU={0, q b): a, be R} 52
e @G wom R2q o R2-757 ol R3(R)-7 «b1 ¢3RS Torgm |
] TR 2 A (c If T:UF)—- V(F) is a linear mapping,
0) T h=(x-y x+y then show that T{-u) = -T(u), VueU.
) 70 9=, yo1) I T: U(F) - V(F) 961 (IRT Fo =, 5@
@S A& T(-u) =-T(u), VueU.
(lu) y(x, y) =(x2’ y2) .
()  Write th 3. Answer any three of the following questions :
where o torm of the matrix /4 o R e RRBR Ted e
oS R ISIEERUN AR CIR ) :
& CTTPR 2Ty oy oy TS | x : :
0 1 ’ | (a) Show that u=e*cosy is a harmonic
A=lo 0 ‘ function.
{901 | (YA @, u = e* cosy B TIF o1 |
000 ¥
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(4)

_*yy-in
(b) Hf(ﬂ——m, z#0, f(0)=0, then

prove that -

z—0 z

where z— 0 along any radius vector.

_x*yly-ix
’Jﬁf(z)- 26 +y2 » 220, f(0)=0, (@

I
Lt f(z)_.f(O) =0 {c)
z-0 z
TS R e et AR 2 - 071
(c) Prove that (9319 F37 @)
d
Zlo8e 9= (@

(d) I z, z; €C, then prove that
121 +25 [ +|2; - 2, [2 =2(lz *+]z, 1?)
M 2, 2, e C, (o8 211 91 @,
2
121+ 2317412 ~ 2, P =2(15 2412, |2)
4. Answer any four of the following questions : (e}

oS fial 2RI R o iR B e - 5x4=20

. {a) ‘F,’:oze that a non-empty subset W of a
ctor space V(F) is a subspace, if

o beF,u,veW=au+bve W

A9/679
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(S)

I 91 @@ V(F) AT TR 51 S SopRfS
W @3 ogM 27, W
a beF,uyve W=au+bve W

Show that the vectors (L 10, 0),
©0,1,-1,0) and (0,0,0,3) in R* are
linearly independent.

ogeqt @ R*-3 (1,1,0,0), (0, L -1, 0) WI®
(0, 0, 0, 3) (SR (IRTFONI FT |

Prove that any superset of a linearly
dependent set is linearly dependent.

oI T4 (@ RARFEIR “feg T [ @I
3RS (IRFONA 1993 |
If S and T are subsets of a vector space
V(F), then show that

L(Su T) = L(S) + L(T)
M S oe T AR Pr 93+ At TR V(F)-I
TPReS W, (OB

L(Su T) =L(S) + L(T)
Prove that Wy W, is a subspace of
V(F), if W; and W, are subspaces of V(F).

M W, I W, TS P V(F) AT T
RN ™, (5@ WNW, 8 VF)I 9Bl
Torgi 2T I AW 0
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(6)

() Show that the function f: V3(F) » Vo (F)
qeﬁned by f(x;, x5, x3) =(xy, x3) is a
linear transformation.

MM ¥ @ f(Xp X9, x3) '—'(x2, x3)-7‘l KISl
WERT [ : V3(F) = V,(F) Fo001 51 AR
ORI |

S. Answer any two of the following questions :

Sx2=10

TS faT 2reaR R I R S oy -

(@ Prove that f(2g=u(x, y+iv i
continuous at z, = x, +iy,, E)t; lz{)t(x, 1y)s
and v(x, y) are continuous at (x0> Yo)-
T TN QAL =ulx, Y +iv(x, y) FoC
Zy =x°+iyo ﬁﬂi@ Wﬁm, qﬁ Y ’Iﬁﬁ
ulx, Y IE vix, Y TG (xg, yo) R

i |
(b) Using Cauchy’s i
y's 1Int
= evaluat zs egral fOrmula,
e .
f c Z-Zidz’ where Cis the circle
|z-2|=5.

C-A |z-2|=5 Je0®
R 3 T FRI TFaw
fo s dza m ety

(c) State and
formula. prove  Cauchy’s integral

¢%Wmmwwqu|

( Continued )
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(7)

Verify Cayley-Hamilton theorem for the
following matrix A and hence find A7! :
AaTs FE A T @R-fe St
oiffserm 41 IF BRR AL A 0

1 0 2

0 -11
0 10

10

A=

Or/ B[l

Find all eigenvalues and eigenvectors of the
matrix A, where

A CIoRFS IR SRR T S SR (529
tfred, 1S

111
A={111
111

State various elementary transformations’ of
a matrix. Reduce the following matrix A to

form and hence find its rank :

normal
3+6+1=10

G Rtn afis SRR ) o A
WWW?TWWWWW

SR o e 30 :

i}
0
IS
w
o

A

( Turn Over )

A9/679



Or / [T

What is meant by echelon form of a matrix?
Reduce the following matrix to echelon form
and hence find its rank : 10

ToFw [ SR e & e e
CNTFHO FIoH SRS oFM T AF OF o/l
Ife fRefy 71

3 2 0 -1
0 2 2 1
0O 1 2 1
1 2 -3 2

2
8. Prove that §c szlﬂdz=2m', where C is

the circle |z|=1. 10

I @ zzz__zl+1dz=21ti, T C &®
1z|=1F8 |
Or/ g1

Find the analytic function whose real part is

u=e *[(x2 —yz)cosy+2xysin Yl
Also show that u is harmonic.

u=e *[(x2 —yz)cosy+2xysiny]
TR SRR WeRe woreh By w1 e
(RIS A u 9B [ oy |

% %




