3 (Sem—-6) MAT 1

2019
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. Answer the following questions : 1x10=10
e epars e fam -

{a) Is set {{1, 0), (1, 1)} a basis for RZ2[R)?
{@, 0), (1, 1} FIRRTH R2R)-3 @1 90 =2

{b) Write the rank of the unit matrix
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Uis a subspace of the vector space V(F)
and ae F. Is aU=U?

V(F) 71 TPk U 999 9% 9F ac F.
@ aU =U W ?

Mention Cauchy-Riemann equations.
¥ R-Rae Pz Srmy 7401

Give an example of a finite vector space.
9 Y A T e R

Define analytic function.

T worr wice R |

Can an elementary transformation
change the rank of a matrix?

AR MBI B o @B R
TCIC 2

Which of the following functions is a
linear transformation from R2 to R27
fare @Rl wom R2-3 s R2-ta7 oy
3R TeiE 2

) T y=(x-y x+y

(@) T (x Y=(x+1 y-1)
(@) 7 (x g =(x2, y?)

Write the normal form of the matrix A, -
where

b (NETFFI 2P 051 o, T
010

A=[0 01

000

{ Continued )

2.
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() Is the set S={(1,0,0), (0, 1, 0)} linearly
independent subset of vector space
Vi ®)? .
S={(1,0,0), (0,1 0} TIXB Vy[®) A
A 9Bl CARTFORR FoF TPicalS T ?

Answer any two of the following questions :

2x2=4

Sors f 2eed R e 3o Bes o

(a) If two vectors in a vector space are
linearly dependent, then show that one
vector is a scalar multiple of the other.

M 9 AT TR JO1 (T SRIOIR {97
¥, (O (YSY @ PReY b1 WROR @R
Qe |

(b)) Prove that U={{0,q b):q beR} is a
linear subspace of R3(R).
o499 FM AU =40, a, b): a, be R} =fem
R3@R)-3 b1 (AR TogH |

() If T:U{F)—> V(F) is a linear mapping,
then show that T(-u} =-T(), YueU.
MM T: UF) > V(F) 951 &3RT ToW =, =3
Sl A T(~u) = -T(u), Yu e U.

Answer any three of the following questions :

2x3=6

ToTo il IR R e ol T for

fa) Show that u=e*cosy is a harmonic
function.

C1{SA1 A, u = e* cosy b WIF o |
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(4)

3 .
M 1t f@=22Y2, 220, r)=0, then
Yy

x
prove that
L [@-70 _, (b)
z—0 b4

where z— 0 along any radius vector.

W fig= LU

2
x® +y?

z#0, f(0)=0, (%8
T I @
Lt f@-10) _ (e

z-0 z 0

u’@ﬁmwﬁﬂmfﬁzﬁz—)oau
(c) Prove that (=1 71 Q)

4 =1 (d)
dz(IOge 2= Z

(d 1If z, z, € C, then prove that
1242, P12 - 25 2 =213 2415, 2)

% 2, z, e C, (S8 2 91 ¥,
121425 " 412 ~ 2 P =2( 12, P45, 1)

4. Answer any four of the following questions - ©

oS for P —_— 5x4=20

fa) Prove that a non-empty subset W of a |
vector space V(F) is a subspace, if
g beF,uy,ve W=au+bve w
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(5)

oI I 4 V(F) A1 o[ <01 Sf Sopiee
W 99F Togm 27, W
a beF,uveW=au+bve W

Show that the vectors (1, 1,0, 0),
0,1,-1,0 and (0,0,0,3) in R* are
linearly independent.

o3ed @ R*-3(1,1,0,0), 0,1 -1, 0) =
(0, 0, 0, 3) (STICIYI CARTFOIA T7 |

Prove that any superset of a linearly
dependent set is linearly dependent.

ol I @ AR oFed W R @
TftoRefS [RFSKT *AoF |

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

L(Su T)=L(S)+L(T)
M S we T35S B 9= 7 TR VF)]
TopicefS =, (9@

L(Su T)=L(S)+ L(T)
Prove that Wjn W, is a subspace of
V(F), if W] and W,, are subspaces of V{(F).

MW W, W W, IR W V(F) T gee
TRE ™, @ W AW, 8 V(F)-I 9b
Torg T L o T
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() Show that the function f: V3(F) — V,(F)
defined by f(x, X2, X3) =(xg, x3) is a
linear transformation.

BT T A flxg, X, x3) = (x5, x3)-9 "Wl
WERE [ 2 V3(F) = V,(F) T8 <01 ke
NIV |

S. Answer any two of the following questions :

5x2=10
S il 2eaRE R e o e P

(@) Prove that f(2z)=ux Y+ivx y is
continuous at z, =xq +iy,, iff u(x, y)
and v(x, y) are continuous at (xo0, Yo)
T FN A f(D=ulx, Y+ivix y) FCHI
Zp = xg +iy, Re wRw, M o= e

LUl Y TR vlx, y) TP (xo, yo) RS
| Xo» Yo

() Using Cauchy’s integral formula,
z3
z-2i

evaluate f c dz, where Cis the circle
|z-2]|=5.
C-A |z-2|=5 TAOF /A F'RY Sem

3
qawﬁﬁ%;zidz-amﬁe{qwn

(c) State and prove Cauchy’s integral
formula.

F'RA TR [T BTEY 1 AR 2w 30 |

( Continued )

(7)

6. Verify Cayley-Hamilton theorem for the

following matrix A and hence find Al 10
fore e A IX@ @R~ SooImcol
oo 1 o SRR A~ T 0

1 0 2

A= 0 -1 1
0 10

Or /a3

Find all eigenvalues and eigenvectors of the
matrix A, where

A CITFFI IR HZo™ IH HF 20 53
tfepear, 'S

— =
-

State various elementary transformations of
a matrix. Reduce the following matrix A to

normal form and hence find its rank :

3+6+1=10
MoFws Rea anefis womemz fra oo A
(MR PR ST TR I OF OF o]
mmﬁﬁ‘fﬂﬂh

121 0
A=|-2 4 3 o
-5
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(8)

Or / 1

What is meant by echelon form of a matrix?
Reduce the following matrix to echelon form
and hence find its rank : 10

TMoFmd XFom WA Ped B Eme wnm
CTTFFO! TFoH ARG o4FPH I SF OF o/
@rﬁ%ﬁq’aw:

3 2 0 -1
0 2 2 1
o 1 2 1
1 -2 -3 2

2 —
8. Prove that §c ZT_ZIHdz=2ni, where C is

the circle |z|=1. 10
2 _
et w0 @ § E 2y on we C ot
c z-1
|z|= 1 q@ |
Or/ g7y

Find the analytic function whose real part is

u=e*[(x2 —y2}cosy+2xysin )
Also show that y is harmonic.

u=e *[(x? —yz)cosy+2xysin Yl
Mo SRR e wemeh Bl w1 e
O A u 9B _TF Fo |

* ok
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