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MATHEMATICS
( General )
Paper : 6.1 ]
( Linéar 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. Mention if the statements given below are
True or False : 1x10=10
wore Al SRR R SRug ey 347 -
(@) 1f V(F) be a vector space and O be the
zero vector of V, then a0 #0, VaeF.
afi V(F) @61 A e S 0 W [ (S,
@ a0 +0, VaeF.

(b)) f W; and W, are subspaces of the
vector space V(F), then W, + W, is also
a subspace of V(F). ‘
W™ oW, W W, A cva V(FR Seree
w3, Wy + W, 8 3w ¢a V (F R Boreg |
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(2)

() A system consisting of a single non-zero
vector is always linearly independent.

T 01 S (SB AT R (PICAT <51 RS
T (3RT Ty |

(d) Thete does not exist a basis for each
finite dimensional vector space.

O TN AR A T GCIIO AR Al
A |

(e) Each set of (n+1) or more vectors of a
finite dimensional vector space V(F) of
dimension n is linearly dependent.v

n TER AR 7w V(FR (n+1) T SRS g
e 291 R et sz RS <993 |

(1 Elementary transformations change the
rank of a matrix. '

AT FARE @A (eI QI @R
IEN -

LY

(9) Two matrices will be equivalent if they
are of same size and of same rank.

WOl (o SMepy 2'3 ez Pides wpfe wie
@I GT =] | |
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2. (a)

A7]744

(3)

If X is an eigenvector of a matrix A,
then X corresponds to more than
one eigenvalues of A.

M X @A (T AT W SR, (oE X

- ARATE AR GOTOLF RfR SRCH T 2 |

A single-valued function is said to be
analytic if it is defined and differentiable
at each point of its domain.

G TARME 9B T ReIRT IF R =
ez Tl WR R . ae R
AT SE AN 2 |

The modulus of the sum of two complex
numbers can exceed the sum of their
moduli.

o1 S0 RN QR MAIE SR BR

AT AT SSFT FRI A |

Answer any two of ‘the following
questions : 2x2=4
CH PRSI Yo B forey

(i) Let V(F) be a vector space over
a field F. Then prove that

a(-a)=-(ac), VaeF, VaeV
Q@ ¥q, V(F) CBF FI SRS o f
e 71 1 2 79 @

a(-a)=-(an), VaeF, VaeV
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(4)

(i) Prove that the set
. W={(a1,a2’0)|a1€F,0.26F}
1s a subspace of V3(F).
T I @ S
W={(a}, a;,0)|q, € F, ay € F}
QR? T v, (PR «b1 Borem |
(i) Prove that every .superset of a

linearly dependent set of vectors is
linearly dependent.

AT I @ 961 (IRT oY IR

TN SRR, CART T |
(b) Answer any three of the following |
questions : 2x3=6 .
O PR R e fofbrR T fora (! |

() If z, z, € C, then prove that '
121 +25 [P +] 2 - 2, % =2| 2 [2+2] 2,2
M 2, 2, € C, (o@ 24N IV @
|2 +2, |2+|zl -z;_,l2 =2|z1|""+2|22|2
(@ Show  that the  function
u=x? ~3xy? is harmonic and find
the corresponding analytic function.
(S @ u=x3-3xy? 9B WIS
T OF Face SEe (RS T
Ao 31
A7/744 { Continued )




(S)

(i) If f(z)=2z2-22z zeC, then find

f(2z) at z=-1 provided the value
exists.

I f(2)=2%-22, 2e C, @ 2z=-1
P m e

(iv) Using the definition of complex line
integral, evaluate ILdz.

oA @ SRR R I IR
dezam%%\ean

(v) Calculate jcidz from z=0 to
z =4 +2i along the curve C given by
Z=t2 +it. )
z=t2+it @ Fot1 F01 @1 W@ Cc@A
z=03 "Ml 2=4+2i &1 [ Zdz3 T
e |
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3. (a) Answer

(6)

questions :

O PR R e o Teq v

(i) Prove that

any two of the

the

following

5x2=10

union of two

subspaces is a subspace if and only
if one is contained in the other.

T T @ qH TopgeE e W @by
SRR 27 I owe Az @Bl Serem
SN SR 2 |

() If W), and W, are subspaces of a
vector space V(F'), then prove that

L(Wu Wy) =W, + W,

I Wy S W, <61 GRS 29 V(F R 160

TOEE W, (O3 AN F9 &

LiWuW,) =W, +W,

(@) Let a, B, y are linearly independent
vectors of a vector space V(F).
Prove that o.+f, B+y, y+0. are also

linearly independent.

M@e, B, vy ARe 7= v (F R A @R
TOZ (39| o499 91 @ a+B, B+,
y+a82"¥ﬁ?§ml
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7))

(bp) Answer any two of the following

questions :

wod P R e 1o Tes for -

(i)

(i)

(itt)

A7/744

If f(2) is analytic with its derivative
f’(2) continuous at all points inside
and on a simple closed curve C,
prove that | f(z)dz=0.

M f(z) Fo0 QRERT W WR
SAFAE [(2) TSN WG 9Bl IF CF
ST 4R WA e e Regs
wfifks, co0@ o I &, [ f(z)dz=0.

Show that an analytic function with
constant modulus is constant.

R @ B FeRs T T T
R T TORT £7F = |

Prove that
dz .
=2mi
IC z-a
where C is -any simple closed curve
containing the point z=a in the
region bounded by C.

NI 3
dz .
—_ =27
'[Cz—a'

TS C G SHASRA TRG I HF
z=a, CX 9Nl UR%G (Fa9 961 R @I

9
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(8)

4. Prove that the linear span L(S) of any
subset S of a vector space V(F)is a subspace
of V generated by S, i.e., L(S)={S}. 10

zrmwcnt‘ﬁﬁasmwﬁﬁ@w%ﬁm%sq
R [ER L(S) e o V(FR oM 29 99
P SR L(S) = { 8.

Or / 51231

Let T:U(F)—> V(F) be a linear transforma-
tion from.a vector space U (F) into a vector
space V(F). Then show that (i) T(0) =0, where
0 denotes the corresponding zero vector and
(@ T(-o) =-T(a), YaeU(F).

@R, T:UF) > V(F) @RF ¥9 UFR o[
V(P b1 GR® ee3 | (g @, (i) T(0) =0,
TS OGH ICAT 2PRol AT TR B T Pl J
I EF @) T(-o) =-T(a), VaeU(F).

5. State the different elementary transforma-
tions of a matrix. Reduce the following matrix
to normal form by elementary transforma-

tions and hence find its rank. 3+6+1=10
1 2 1 ©
A=|-2 4 3 ¢
1 02 -8
A7/744 { Continued )
I -



(9)

e AR FemEenz B Al e
TS TAY (NAFHCB 2PTFT PR T IR

TR @Il {f T
1 210
A=|-2 4 3 0
1 02 -8
Or / %l

When is a matrix said to be in echelon form?
Reduce the following matrix to echelon form

and hence find its rank. 3+6+1=10
3 -2 0 -1
0 2 2 1
4=11 2 3 2
0o 1 2 1

o1 (T P o' S 4T IR TR =2
R (EFH0l @A wis R W @i fdy

w0 |
3 2 0 -1
A |02 2 1
1 -2 -3 2
01 2 1
|
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( 10)

Define éigenvalue and eigenvector of an nxn
matrix A over the field of real numbers. Also
find the eigenvalues and eigenvectors of the

matrix
S
i)
1 2 2+8=10

IRE MWYN Fqe R F91 961 n xn ToFs A7
IR T S SR (ST ML [T | Aol

]

CETFTCOR HZLo A S S (539 AT F411

Or / SRt
State and prove the Cayley-Hamilton
theorem. .10
R~ BT Srm I e 394 |

Prove that the necessary and sufficient
condition for a complex function

f(2)=u(x y) +iv(x y)
to be analytic in a region R are

a_u = il{ and au- al}

dx dy dy ox

where all partial derivatives are assumed
continuous on R, 10
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(11)

o1 wfbe Fo
f(2)=u(x y)+iv(x y)

- Bfber FTEe R CFA® (CIRF (AR T6wz 2
u ’ BUW% _ov '

ox dy dy " ox
AT T @, R TERR AW WE oY TS
AR SRFErTRE RS SRt Ifer 4w Caez |
Or / S2[T1
Define a harmonic function. Show that a
harmonic function u satisfies the differential

equation

Wwwﬁmlmw@mww

ai;—owﬁaﬁwmﬁﬁm|

* % ¥
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