3 (Sem-6) MAT 1
2016

MATHEMATICS |
( General )
Paper : 6-1
( Linear Algebra 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. Choose the correct answer : 1x10=10
w7 TeICh! AR Sferear :
(@) The zero element of V(R) is
V3(RR 71 GTe1eht B'a
M (0, 0, 0, 0)
(i (0, 0, 0)
(i) (0, O, 3)
(iv) None of the above
8] QI8 7

(b) Which statement is true?
@I Sf e ey 2

(i) A subspace of V,(R), where R is real
field must always contain the origin.

Vo(RR Socsae ('S R IW) SR
TARE! AT |

Al6/418 ( Turn Over)



(c)

Al6/418

(2

() The set of vectors v
. for which x?2 = y2
of V,(R).
A W = (x, Y e Vy(R) s
x? = y? wixafors V,(RR Soirsg |

=(x, y)e V,(R)
is a subspace

() The set of ordered triad (x, y,
real numbers with x>0
Subspace of V3(R).

(x, y, z) (APRE Kafers o' X Yy, z
T HF x>0 @Bl V4 (RF Soicsg |

z) of
is a

(iv) The set of ordered triad (x, y, z) of
real numbers with x<O is

Subspace of V3(R).

(X, y, 2) (Wege HfB TS x, y, 2
T M WE x<0 9B Vy(RR
ol |

a

Which of the following transformations

T from R? to R? is not a linear trans.
formation?

O @RGI T: R? — R? 39191 2aRes woirgq
=Y 7

M T(a, b)=(1+a, b)

(@) T(a, b)=(b, a)

() T(a, b)=(a+b, a)

(W) T(a, b)=(q, 0)

( Continued )
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(3)

(d) The rank of zero matrix of order nxn is
nxn &NE X IR (o
() n @ n®
(ii) O (iv) unity / 99
(e} The normal form of the matrix
1 00 0]
A={0 1 00
0 0 0 0]

can be expressed as

1
(s A9 2T 99 A=| 0
0
oM R AR
‘ I
M 1 ) w [2]

. [I, 00 I, ©

() [ 0 0 o] fiv) [o o]
() Union of two subspaces W, and W, of the
* vector space V(F)is a subspace of V(F)if

V(F) it e’ 781 Toiewd Wy I W, e
b1 TorEg T IR

() WcW, but W, e W,

i) WinW,=¢

(i) Wyc W, and W, c W}

(iv) Wyn W, ={0}
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(4)

(g) If the function fz2)=u(x, y)+iv(x, y) is
analytic at any point z=x+1y, then u
and v satisfy the condition

RICINGI . = flz)=u(x, y)+iv(x, y),
z = x+iy e tefis =1, ors w6 [
(i) du _dv du _dv
dx 9x’ 3y dy
i) %__dv du_dv
dx dy dy ox
i) S _9v du_ av
dx 9y dy dx

(iv) None of the above

S 918 Ty
(h) If ¢ satisfies the differential equation
%0 . 92 :
~—— t——= =0, then ¢ is called
dx? dy?
%0 9%
W & T S — +£-2— =
X
TR I, (93 ¢ F @l =
@) Cauchy’s function
Fed
(%) Cauchy-Riemann function
(i) Analytic function
e
(iv) Harmonic function
AN Fope
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(5)

(i) Let f(z)be continuous on a contour L of
length I and |f(2)|< M on L. Then which
of the following is correct?

M@ L AT W GFYRFINIIN SO IF LI
951 o SRfRRA WF |f (2)|< M T, (5B W
CFTCHT 379 ?

0 [ 1f(z)ldz< ML
< (i) |ij(z)czz|s ML
(i) [, f(z)ldzl< ML

(iv) None of the above
89qq OIS T

() If lim f(z) exists, then it must be

Z—2Zg

I lim f(z) e, @R

z—r2
i) O

(i) unity /| 9GFF

(i) unique / B
(iv) None of the above

89[qY B8 T
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(6)

2. (a) Attempt any two parts of the following : 2x2=4
O R @I PR T 71 ¢

() If Ris the set of real numbers and C
, be the set of complex numbers, then
show that R(C) is not a vector space.

I R IR YR W WF C wive
TRIN RS T (9B o T4 @ R(C)
01 A oY T |

() Show by an example that union of

two subspaces of a vector space is

not necessarily a subspace of the
vector space.

o1 SRR Ty ¥ BT AP oy
Soieway few S cRaR @B Selema
= ,

(@) If two vectors are linearly dependent

of a vector space, then show that
one is a scalar multiple of other.

961 A cFeR BT (A ART oRem
(S8 (1S3 (@ PReF 96RO (TR
*11 fBo1eor arert $RI <0 |

() Attempt any three parts of the following :
: ' 2x3=6
©og R e fefRbR Teg w4 ¢
(V) Using the definition of exponential
function of sin z and cos z, show that
sin? z4cos2 z=1.
Sinz 9% cosz, @He SRYR A
Foe IRZ@ IR OANY W T
sin? Z+cos? z=1.
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(7)

(i) Evaluate (Y9 e F1) :
z3+8

(iii) If f(2)=u+ivis analytic in a region
R, prove that u and v satisfy
Laplace equation, if they have
continuous second-ordered partial
derivative in R.

o 3 f(2) = u +iv FOEIE! (TG RO RS
W, (O@ oW TN u TF v APEIT
SeaRsl T 5, Vo PiEes fRow

iR SRFeTs Re Siffved |

(iv) Prove that (499 ¥ Q) :

d 1
a;(loge z) = _z:
dz

z-a
a circle |z—al=T.

At 3 [ -Z, T oa |z-al-r
o TE00T IR |

3. (@) Attempt any two parts of the following :
5x2=10

(v) Evaluate J'C , where C represents

Wﬁm@ﬁmw:

(i) If W; and W, are subspaces of a
vector space V(F), then prove that
W, + W, is also a subspace of V(F).

w® W, W% W, P V(F) 1 vl
Toiewa =W, (5@ A9 T A Wy + Wy,
V(FR 901 ocsg 29 |
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(b)

Al6/418

(8)

(i) If S and T are subsets of a vector
space V(F), then show that

~ L(SUT)=L(S)+L(T)
M S WF T <GB e V(FR 90l
TP =, (oee o I @
L(SUT)=L(S)+L(T)
(i) If U(F) and V(F) be two vector
Spaces and T:U(F)>V(F) be a
linear transformation, then show

that the null space N (T) is a
subspace of V(F).

M UF) S V(F) B Sforss e
T:U(F)—>V(F) 961 @RS T =,
(ACTAC B 1 L - | B WEE N(T), V(FR
BT BTy |

Attempt any two parts of the following :

SX2= 10

O R (AT o Tel 11 |

() Show that f(z)=e€? is analytic at
every point of the complex plane.
oS A f(2)=e® T Sfoerrag
SRR e e |

(@) Prove that f(z)=u(x, Y)+iv(x, y)
is continuous at 2z, =x, +iyy iff
u(x, y) and v(x, y) are continuous
at (xo» yo)-
T I A f(2)=u(x, Y +iv(x, y)

Zg = Xo +1Yo e wRfien

Wmu(x, y) ¥ v(x, H)W‘fﬁl
(xq, yo)ﬁ"@ﬂﬁﬁﬂl

{ Continued )



(9)

(iii} Using Cauchys integral formula,
-dz, where C is the

evaluate
§C z-2i
circle |z-2|=5.

Wwwqawasﬁmﬁcﬁw
dz, I O@ |z-2|=5 IJeW

§Cz—21

TR |

4. (@) Let U(F) be a finite dimensional vector
space of dimension n and V(F) be
another vector space. Let T:U -V be a
linear transformation. Show that

rank (T) +nullity (T) = n(dim U) 10

I U(F) 9B n TAR TR Afeeswa e V(F)
R @B e | & T:U >V 9h AR
FONFIY | oW1 I A

rank (T) +nullity (T) = n(dim U)
w2<1/ Or

Prove that every linearly independent
subset of a finitely generated vector
space is either a basis or can be extended
to form a basis. 10

AT T @ GO TN TER A HCTFE SRR
aR% yog TopiefS FArwaeR S =\, %A |
R s gl 2T
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(10)

(b) Find all characteristic values and
characteristic vectors of the matrix

111
A=|111
1

{1/ Or

State. Cayley-Hamilton theorem for g
matrix. Verify it for the matrix

2 -1 1
A=|l-1 2 -1
1 -1 2
hence fing A"l 14+5+4=10
m‘ﬁ'ﬂﬂﬁm Fle1-GfeBR eterm oy |
2 -1 1
A= -1 2 .—1
1 -1 2
W:i“l'”mmﬁ%mwmmflﬁfm
Al16/418
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(11) |

(¢) What is echelon form of a matrix? Reduce
the following matrix to its echelon form
and hence find its rank. 3+6+1=10

1 1 -3 2
|2 -1 2 -3
13 2 1 -4

-4 1 -3 1

9Bl (e AT WP WA R R

iﬁmwwwmﬁ@ﬁﬁﬁ
|

1 1 -3 2

2 -1 2 -3

3 2 1 -4

4 1 -3 1

A=

§]1/ Or

Show that the set of all mxn matrices
with their elements in a field K is a vector
Space under usual matrix addition and
multiplication of a matrix by an element
of the field. 10

(RS @ mxn TR (Noowy 72 OOIE
TS WR PR 9 R KI Tomes @bl
Heiewg MW T TS W @ WE R
AR (e FT Qo S 7R N w5 |
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(12

S. Find the analytic function of which the real
part is wu=e *{(x? —y2)cosy+2xysiny}.
Also show that u is a harmonic function.

7+3=10
B TR T W TN IW qwT S
u=e"*{(x2-y?)cosy +2xysiny} | FAsCe S
QR u 9GO HrF Fo |

SR’/ Or

If f(2) is an analytic function inside and on
€ boundary C of a simply connected region
R, prove Cauchy’s integral formula

fla=-t § 1@

2ni Cz-a
W [ (2) womcst e qE cvq R CF Rowx
W@GWW@,MWW’E

1 flz
fla)=5- §CZ+;dz
R

* 4 K
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