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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. Mention if the statements given below are
True or False : ~ 1x10=10

o TR SRR ST SR R 1 ¢

(@) I V(F) be a vector space and O be the
zero vector of V, then a0 #0, Va€e'F.

Tt V(F) €61 5t g o1 0 TR U (S,
(5@ a0 #0, Vae F.

‘(b)) If W, and W, are subspaces of the
vector space V(F), then W) + W, is also
a subspace of V(F). )

MW, IF W, A cwa V(FR e
@, W + W, € I (g V(F R Tomm |
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(2)

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

- A GO Y (589 R R @ @b e

Wi (IRT ToF |

Theré does not exist a basis for each
finite dimensional vector space.

O HAN AR AT T G SR A
AT |

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

n IER A1 TN V(FR (n+1) A SoRke
o 1 R @I 7S (aRT oy |

Elementary transformations change thé
rank of a matrix.

T TR @ T @ TR
FIHE | :

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

W1 (TR TNePT 2] Iz Prier sl wre
@b @ =
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2. (a)
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(3)

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

i X @I CIoE AT R0 (S84, (O X
T AT GOrOLF QR XL I A |

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

T TARAE G5 Foe [Wele [ @R =
ez FoOl WR s aoe Rye
EAE SF SIIAN = |

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

Bl &6 RIR @ARFTR TR TR PR

TS AT ST FRI 1A |

Answer any two of the following
questions : ' 2x2=4
@ 2Py T e 4o ey o

(i} Let V(F) be a vector space over
a field F. Then prove that
‘a(-a)=-(ant), VaeF, VoeV
@ A, V(F) (¥q FI SO{S 9ol
S I 1 AT I/ A
a(-a)=—-(ax), VaeF, VaeV
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(4)

(i) Prove that the set
W={(aq,a,,0)|q €F,a; € F}
is a subspace of V3(F).
o 91 @ SRS
W={(a,ay0)|a €F,a, € F}
R TW V5(FR 901 S |
(iij) Prove that every superset of a

linearly dependent set of vectors is
linearly dependent.

m«wmmhﬁ?ww

e SfRRferER (ke o[ea |
(b) Answer any three of the following
questions : 2x3=6
e 2P R e ffRer e forn -

(i) If z, z, € C, then prove that
|21 + 25 P41z~ 2 =217 212,
W 2, 2, € C, (5@ ANI I A
|2, +2 P +17 - 2 =212 *+2] 2,2
(i) Show  that the function
u = x® -3xy? is harmonic and find
the corresponding analytic function.
(S @ u=x°-3xy® B TR
T G AWS SR FCRE T

Ry 71
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(5)

(i) If f(z)=22-22z zeC, then find
f(2) at z=-1 provxded the value
e:nsts
‘ﬂﬁf(z)=z3—2z, zeC, (T8 z=-19
fzffRTzRIEEA| '

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

[, =3 = B '

(v) Calculate _"Edz from z=0 to

z =4 +2i along the curve C given by
z=t> +zt

z=t2+it @ fok 39 @1 IF CA
z2=09 *} z=4+2i ¢ jczdza bl

Bferear |
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(6)

3. (@) Answer any two of the following
: . questions : 5x2=10

wmﬁ@m@mwm

(i) Prove that fhe union of two
subspaces is a subspace if and only
if one is contained in the other.
o ¥ A 1 Togee e W= @l .
TR T3 W owE 3 @61 Sorgm
HAGR TYE A |

§
(i) If W, and W, are subspao;es of a
vector space V(F), then prove that
LW v W) =W +W,
M W, SF W, <961 GIRF W V(FR 1
ToEe W, (OB NI FN A -
L(Wy v W,) =W, + W,

(iii) Let o, B, ¥ are linearly independent
vectors of a vector space V(F).
Prove that a +f, B+Y, Y+ are also
linearly mdependent

¥l o, ﬁ,y?ﬁﬁﬁ‘?ﬁV(FHﬁiﬁﬁ?{ﬁﬁs
o7 53X o9 U A o +B, B+y,
y+0. 8 (3T ¥o7 | '
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(7)

(b} Answer any two of the following
questions : 5x2=10
oo 2Py R e 1o e o

" (i) If f(2)is analytic with its derivative
f’(2) continuous at all points inside

- and on a simple closed curve C,
prove that '[Cf(z)dz=0.

M flz) F0 RoRE WF WR
SRIE [/(z) TSI WRE Ol I& CF
e R TR e e Rege
=R, co8 o9 9 @, [ f(z)dz=0.

(i) Show that an analytic function with
constant modulus is constant.
(e @ o1 TeRT T FF I
Tz TR ToRT FIP W |

(iii) Prove that

where C is any simple closed curve
_containing the point z=a in the
region bounded by C.

gNTIN A
IC— =27

TO C B SRESE GG IF A
z=a, (R 9@ 9R% (Faq 9ol R @

R
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4. Prove that the linear span L(S) of any -

(8)

subset S of a vector space V(F)is a subspace
of V generated by S, i.e., L(S)= {S}-

oM o9 @ ARE TW V(FR @ SPRS S9
@Re Rem L(S) (RT T V(FR BRW T IR
w3 SufiR L(S)={S}

Or / &%

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
O denotes the corresponding zero vector and
(i) T(-a) =-T(ax), Vo€ U(F).

W@ 2, T:UF)-V(F) @Re T U(FR @i

V(F)iar b GaR® Fo8R | (&1 &, (i) T(0) =0,

TS O JACE PRI CACH (RS T 709 Fody

@ 9 fi) T(-a) = -T(a), YaeU(F).

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

10

tions and hence find its rank. 3+6+1=10

1 210
A=|-2 43 0
1 02 -8
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(9)

(Momy AT SRR 1 aefie IR
S ©Id (MR ST SR TR IR

R @ R 0

Or/ Ol

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
1o 2 2 1
A= 1 2 -3:2
o1 2 1

BT (o (fou [T WS el e (PRI W ?
TR RS T Wik & wR @b R

1
3 -2 0 -1
A= 0 2 2 1
1 2 -3 2
o1 2 1
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(10)

6. Define e{genvalue and eigenvector of an nxn
matrix A over the field of real numbers. Also
find the eigenvalues and eigenvectors of the

matrix
A=[5 4]
1 2 - 2+8=10

IR IR (FaS RIoa1 731 @B nxn &FFF A7
SR T SIF SR (5319 e frl | Aol

A=[5 4]
1 2
EFHOR S T O i3 31 RefT o411

Or / 9%11

State and prove the. Cayley-Hamilton
theorem. 10
REA- BT Boteich Beay IR o4 740

7. Prove that the necessary and sufficient
condition for a complex function
f(z)=u(x y)+iv(x, y)
to be analytic in a region R are
Ju _ dv d du _ oJv

dx dy dy dx

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

o1 wfoe T
f(2)=u(x y)+iv(x y)
wfbe TR R (Fae (IR WW?&’?I

Ju _dv o O Ju__dv

ox dy oy “ox

oI T @, (¥ FEIZ A@EAE W g 3
IR SRFEEeRE R SRifve I 411 (TR |

Or/ &{1

Define a harmonic functidn. Show that a

harmonic function u satisfies the differential
. > ;
equation d Y _o. ‘ 2+8=10
020Z,

meﬁmmdaﬁww.

u@ LY = 0 SR TR BT FE |

azaz
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