3 (Sem-6) MAT 1

2017

MATHEMATICS
( General )
Paper : 6.1
{ Linear Algei:ra 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. Mention if the statements given below are
True or False : 1x10=10

wore fia SReEE wwe wow Ay 40

(a) 1f V(F) be a vector space and O be the
zero vector of V, then a0 #0, VaeF.
T V(F) <51 S oFa SF 0 TR U (S,
o@al #0, VaeF.

“(b) If W; and Wz; are subspaces of the
vector space V(F), then W; + W, is also
a subspace of V(F). '
fH W, W W, i CFE V(FR TR
o, Wy + Wy ¢ T ¢ V(F R Borg |
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(2)

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

Wqﬁwﬂcﬁawﬁmaﬁwﬁ%
TR (IR woq |

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

O TN AR A T G qRE
T |

(e} Each set of (n+1) or more vectors of a
finite dimensional vector space V(F) of
dimension n is hnea:ly dependent.

n Y& AR ¥= V(F)a (n+1) 1 Sreofds
M1 <t R e x2S tale ooy |

() Elementary transformations cha.nge the
rank of a matrix.

AARNF FAWEA Q@A ToHT @ 7R
IA |

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

T e TEPT 2T Wiz et g e
@1’6«1@@:
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(h)

Y

()

2. (a)

A7/744

(3)

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

MM X @A FS AT WX (53, (9% X
ACATE AT GBS0 AR SRS T AT |

A single-valued function is said to be
analytic if it is defined and differentiable

" at each point of its domain.

% TARAE GO Foe Iee I T A
iz Fool WA wfrcea gee RS
ST TE T W |

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

moduli.

T o SROA @RI AR A P
I Qs SioGs (A9 AT |

Answer any two of the following
questions : 2x2=4
o P R e P T o
(i Let V(F) be a vector space over
a field F. Then prove that
a(-a)=-(aca), VaeF, VaoeV
@ TR, V(F) (Fq FI €[S bl
Afes €19 1 2T N A
a(-a)=-(acn), VaeF, VaeV
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(4)

1

(ii) Prove that the set
W={(a, a3 0)|a €F,a, eF}
is a subspace of V3(F).
M T (T S
W={(a}, a;,0)|q €F, a, € F}
QR® T V4 (FR <51 Sorgm |
E (i) Prove that every superset of a

linearly dependent set of vectors is
linearly dependent.

amqwmamhf%wm_w

TR RIS (TR Ry |
(b) Answer any three of the following
questions : 2x3=6
O PP R e fofbr Taw fore

i) If z,2z,¢€ C, then prove that
|21 + 23 *+12 - 2,7 = 2|7, 42 2,2
M 2, 2, € C, (T@ A0 ¥ A
|21 +23 P41 ~ 2,2 = 2|72 +2] 2, 2
(i) Show * that the function
u= gca —3xy? is harmonic and find
the corresponding analytic function.
oSl @ u=x3-3xy? B =WEw

T O NS S (IR T
Rfa
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(5)

(@) 1f _f'(z)=z3 -2z zeC, then find
f'(2) at z=-1 provided the value
exists.

I f(z)=23—2z, zeC, (B z=-1%
[(2) e 71 Tfer % WA R = |

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

e @ TREE @ IJeT IR
[, dz3 T T | ‘

(v) Calculate fcidz from 2z=0 to

Z =4 +2i along the curve C given by
z=1t2 +it.

z=t2+it @ RoM 391 @B T CA
z=03F [ z=4+2i (A jczdza I

Sferear |
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(6)

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

O PR R @Al o Te] fora:

() Prove that the union of two
subspaces is a subspace if and only
if one is contained in the other.

oG T @ O e fem Ww @b
T VT AW W AR @b ’G“l'fﬂ
AR SRS T |

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

L(W v W) =W, + W,

M Wy, S W, 91 (3RF ¥H V(FR 01
o T, (9@ AT I

L(Wu W) =W, +W,

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

W@ o, B, y (ART ¥ V(FR R @aRe
TOF (S| SN I A a+P, B+y,
y+a 8 (ARF ¥o7 |
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(7))

(b) Answer any @o of the following
questions : ‘ 5x2=10
o P R T PR e ford

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

M flz) 0 Qo IF WA
SRS [f(2) TSR WRE 9B IF CI
e 4R TR eRd e RS
wRfRE, (908 49 ¥ @, [ f(2)dz =0.

(i) Show that an analytic function with
constant modulus is constant.

yeql @ b1 FoaRe T HF XS
ez TR TS £ W |

. (fii) Prove that
Cz-a
where C is any simple closed curve
containing the point z=a in the
region bounded by C.
I FM A
i dz .
— =2ni
Cz-a
TS C G FEEE TR & WF
z=a, C A1 9% CFaqd 9O R @
R 1
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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

$9 T A QRS T V(FR @0 Topiefe 9
Re RBR L(S) (Re T V(FR Sorm 27 I8
T SHAR L(S) ={S}.

Or / 9&:71

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(-a) =-T(a), VaeU(F)

W@ ¥F, T:UF)->V(F) @R ¥5 U(FR /1
V(F )& qo1 GaRe Fo08] | oS @, (i) T(0) =0,
TS O TR 2R HCATH CART T X8 e
I AR (@) T(-a)=-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 21 0
A=|-2 4 3 0
1 02 -8
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(9)

Aoy AT FITEHR B | e o
RS G (Mol PN SRR [T IR
WR @I Ry Fq11

Or / 91
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 1
a=® 2
1 2 -3 2
01 2 1

b1 (Tere® (fSu T’ WS 4F I @R W2
T eewol ¥ d wika A Wr @ fd

1. :
3 2 0 -1

A_oz 2 1

{1 -2 -3 2

01 2 1
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(10 )

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

matrix
A—[S 4]
12 2+8=10

I/ AR CFI® REST F91 <951 nxn (T AT
SIRCI T S SR (S e iy | A

St

CTTFIFCR ST T S WA (S Rl 347 |

Or / 917
State and prove the Cayley-Hamilton
theorem. 10
AR ToeACe Semry ¥R e 3940 |

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
u_dv  .9u_ odv

dx dy dy ox

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

<51 wfber Fo
_ flz)=u(x y)+iv(x y)
wbel IMeR R (a0 (ICIRF CFAH TR 2
du _dv du _.0dv
}E"ayway Tox
o T (4, @ FETR AEAN OF /g T
e SRFEErTIEE RS SRifted o1 441 0% |

Or / =41

Define a harmonic function. Show that a
harmonic function u satisfies the differential

2

L] 2+8=10
0z90zZ

equation

WWWWI@W@@%}WW
—Owﬂﬂﬁwmﬁﬁml

ucl
3zaz
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