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The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.

1. Write the answers of the following questions :

1x10=10
e 2RI TeEIT ol e

@ Is the set {0,0,1),(1,0,0), (0,1 0)
linearly independent ?

{0,0,1),(1,0,0), (0, 1, 0)} 7RFSU! ARSI
oY A ?
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1 -3 O
(b) State whether |0 1 0| is an
0 0 1

elementary matrix or not.

1 -3 0

0 1 0| Chiee= AT Ghees
0 0 1
A T T 74|

(c) Is the union of two subspaces of a
vector space always a subspace ?

@ A T 73N Bt g e smie
GIT Gt P /A 2

(d) Define conjugate functions.

TRYN oW Rl et |

(e) Can the set {(1,2,3),(0,1,1)} be a basis
for R*(R)?

{@,2,3),(0,1, 1)} =W R3(R) 3=
AR ?
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() Write the Cauchy-Riemann Equations
in Polar form.

I SR FR-Reame FsprE fd)
(g9 Mention the rank of the matrix

0 0 O]

1 O

|0 0 2]

0 01

1 0 O cheewioR ifS e <t
0 0 2

(h) Is the function f(x)=3x+2 a linear
transformation from R to R ?

f(x)=3x+2 FEH R-I %[/ R i
ART Follet T ¢

1 -1
(i) Write the eigenvalues of [2 4].

[21 _i] CTERPBIR SiREe AT for |
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() If Sis a subset of a vector space V (F),
then L (L(S))="?

T S G TN B V()T Sopiaf 2, (ors
L(L(S)=?

2. Answer any two parts of the following :

2x2=4
ol A wit wiig Tes o g

(a) Prove that a set containing the zero
vector is linearly dependent.

A T @A X (T TWGE (% 4 RS
<5l IRTSIE ~iTwF|

(b) Prove that U={@a,0):acR} is a
subspace of the vector space R2(R).
#d F9 @ U ={a,0):aeR} A
R*(R) Afed g o1t g |

(c If f:U(F)->V(F) be a linear
transformation and 0,0 are zero

vectors in U (F) and V (F) respectively,
then show that f(0)=0'.
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3.

W f:U (F) - V (F) @Bt 3R Tt =i
0,0" T U (F)=% V (F)I XV (N =,
(ST8 463 @ f(0)=0"|

Answer any three of the following :

NesIewRe et G e i 2

(a) Show that the function

(b)

(c)

2x3=6

u (x,y)=3x"y +2x* - y° - 29°
is harmonic.

oredl @@ u(x, y)=3x2y+2x? -y -24°
Tl Bl R T |

If f (z)= 3z +2z, then prove that

it fE&=1=) ¢, .o
zZ->Z0 Z—-2Zy

MW f(2)=32> +22, (oC8 o4t I/ @
Lt M=6ZO+2

z2—-2g Z - ZQ
Show that:
Y&l (@3

isin'lz= 1
dz l—z2
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(d) For any two complex numbers z and
z,, prove that |z,z,|=|z)||z,].
RATIT 9Bt wioa TRz, W 2, T AT AN
A |z12y] = |z|2,-

4. Answer any four parts: Sx4=20
Bif61 wigxiy ey fordt 2

(a) Prove that the intersection of an
arbitrary collection of subspaces of a
vector space is again a subspace of the
space.

odaed ¥ @ 99 A T R A
ToAf QR (T G99 TeA g
(b) Show that any subset of a linearly

independent subset of a vector space
is always linearly independent.

(e @ 93 AN PRI RIS TOF
TPl o Rt Toeaf® i RIS
Ko ]

(c) Examine whether the vectors (1, O, 0),
(1, 1, 0) and (1, 1, 1) form a basis for

R} (R).
(1, 0, 0), (1, 1, 0), (1, 1, 1) (SIFBR
R3(R) 3 @Bt Bt o107 I 7=t 7|
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(d If W, and W, are two subspaces of
V(F), then prove that W, +W, is again
a subspace of V(F).

M W, SR W, 937 A R V(F)I T
T, (0T ot I @ W, + W8 V(F)I
it g 24

(e} Prove that every set of (n+1) or more
vectors of a finite dimensional vector

space V(F) of dimension n is linearly
dependent.

ol 1 G - A F G (o +1) A
Sl (SIEE iffe WS ¢l R
#3F |
() Show that the mapping

f:R*(R)>R*(R)  defined by
f (@, b,c)=(a,b), is a linear
transformation from R3(R) onto R*(R).
medq @ f:RY(R)-> R*R) TIte
f (@, b, ¢)=(a, b)T T IR FLO! <t
aRe Feliesd |
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5. Answer any two of the following questions :
5x2=10

e PR Aot 7619 Tew ot ¢

(@) Prove that f(z)=2>-2z+5 |is
continuous everywhere in the finite
plane.

AN TN @ f (2) = 22 -2z +5 FEWH! W
e el Rqre wiikifveg | :

(b) Evaluate %, where C represents
c“ .

the circle |z—a|=r.

dz .
lz-a I W et T c@ |z—al|=r

&3 e 3|

(c) Using the result

)= m.sﬁc (f 2z _01,23,..

2xi z— a)n+1

e??*dz _ 8xi
(z+1)* 3e?

prove that 55c

where C is the circle |z|=3.
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C @ |z|=3 IS0 IS

f"‘)(a)=2m.43c feyz . _61,0,3,...

7’ (z-a)*’

Toq TR IR AN = @

§ e??dz _8xi
Cz+1)* 32

6. State Cayley-Hamilton theorem. Show that

the matrix
0 ¢ -b
A=|-c o a
b -a 0
satisfies Cayley-Hamilton theorem.
1+9=10
FF-firoTT Tomel Tt F 1 (el &
0 ¢c -b
A=|-c 0 a
b -a 0

CTERF=(oI (- Efieon Sooimies! s |
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Or/9%q!

Find the eigenvalues and eigenvectors of the
matrix A where

3 2
A=12 0 4+6=10
4 2

W N H

A GTIFRFHOIT S T S SN0 (o3 Bieal
T©

N O N
W N b

7. Find the analytic function w=u+iv, where

u=e" (xcosy-ysin y). Further show that
the function u is harmonic. 7+3=10

AT TN w=u+iv [ I TS

u=e" (xcosy-ysiny) | TERAR st T u
TEC0! GO WS T |
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Or/ <31
If f(z) is analytic inside and on the

boundary C of a simply-connected region R,
then prove that

fla)= 21 § L2z 10

Tl zZ-qa

I TSI RIS CFF R T ARAW C- 1 fooge
W% C-3 €7@ f(z) @IRT 27 (orS 2w 1 (T

fla)= 21::' $e fiz_)iz

8. What is meant by a normal form of a
matrix ? Find the normal form of the matrix
A and hence find its rank, where

9 7 3 6
A=l5 -1 4 1 2+7+1=10
6 8 2 4

Bl CNETFHY N SFR N F oy ¢
A GUEFFOR A PR [T 311 S Rl
AR it Sferedt '@

9 7 3 6
A=|5§ -1 4 1
6 8 2 4
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1
2
3
-4

Or/ 9441

State all the conditions under which a matrix
is said to be in echelon form. Reduce the
following matrix A to echelon form and hence
find its rank where

1
-1
-2

1

-3
2
1
-3

3+6+1

2
-3
~4
1..

Bl (TR 23T TIPS 240! o1 F3e1 eI
FETE TrEd 91| ReHe Giees A5 3o
SIPIFE TSI I D Sl AT @i [efy 7=,

LAC)

1
2
3
-4
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-3
2
1
-3

2
-3
-4
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