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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
JSor the questions

Answer either in English or in Assamese

1. Answer the following questions : 1x10=10
e ereIe Tes fo

(a) Is set {1, 0), (1 1)} a basis for R2R)?
{1, 0), (1, 1} =T R?R)-T b1 TR et 2

(b) Write the rank of the unit matrix

100
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001
100
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(c)
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(e)
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(2)

U is a subspace of the vector space V(F)
and ae F. Is aU=U?

V(F) At 798 U 939 T®W 9F acF.
@ aU=UT?

Mention Cauchy-Riemann equations.
3 R-RIFR SFIER Tea 790 1

Give an example of a finite vector space.
¥ S S T Srae o

Define analytic function.

QT T g fan

Can an elementary transformation
change the rank of a matrix?

AT FIRRY GO (eewy @I RIS
IR I 2

Which of the following functions is a
linear transformation from R? to R2?

e @FHl FeR R2-3 s/ R2-ta @b
aRT T ?

i) T6Y=x-y x+y

(i) T Y=x+L y-1)

(i) 7 (x Y =(x> y°)

Write the normal form of the matrix .4,
where
A (T 2T FOO! o, T’
010
A=|0 0 1
0 0O
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(3)

() Is the set S={(1,00), (0, 1, 0)} linearly
independent subset of vector space
VaR)?

S={L0,0), (10} =B V,R)
I <51 IRFOIR ToF TopIeEfS T ?

2. Answer any two of the following questions :

2x2=4
woTS fra 2P R TGt or e foret -

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

M @y A TR 1 (e WRFSIR R
=, (9@ (1489 @ PReI 9Bl IHOR FAR
QIFe |

(b) Prove that U={0, a b):a beR} is a
linear subspace of R3(R).
o I AU ={0, q, b): g, be R} 7B
R3(R)-3 b1 (3RF ToR |

() If T:U(F)-> V(F) is a linear mapping,
then show that T(-u)=-T{u), Vue U.
M T : UF) — V(F) 61 {RF Fo4 =, (O
s A T(-u) = -T(), Vu e U.

3. Answer any three of the following questions :

2x3=6
were R epeIRd R e fofbra Tee fora
(a) Show that u=e*cosy is a harmonic
function.

Y @, u = e* cosy 9ol WRIF FoH |
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(4)

) If f(z)_i‘-ﬁu z#0, f(0)=0, then

ry?
prove that
L fA-10 _,
z—0 V4

where z— 0 along any radius vector.

ﬁﬁf(z)—%y“) z#0, f(0)=0, (o3

2 ’

MIFM A
L L8-10

z—0
n’@ﬁmnﬁwmﬁﬁ z—>0™I
(c) Prove that (29T T )

d 1
Ez-(loge 2= ;

(d) If z, z, € C, then prove that
|2, + 25 P +12 — 25 P =2(12, 1 +]25 2)

I 2z, 2, € C, (3@ o ¥4 @,
|2 + 25 P +12 - 25 1* =2(1z, [ +]2, )
Answer any four of the following questions :

5x4=20
T A o R e Bif¥R ey for

{a) Prove that a non-empty subset W of a
vector space V(F) is a subspace, if

a beF,uyve W=au+bve W
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(b)

(c)

(d)

(e)
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(5)

oM T @ V(F) T TR G071 P SRS
W 939 Borgm T3,
a beF,uve W=au+bve W

Show that the wvectors (L L0, 0),
©0,1,-1,0) and (0,0,0,3) in R* are
linearly independent.

oyeq @ R*3 (L, L,0,0), 0L -1 0) oF
0, 0, 0, 3) (SFIFV! (ARFEIT ¥ |

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

299 39 @ ARTOR [y AR & @I
TS ARFSIR 499 |

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

L(Su T) =L(S) + L(T)
I S uF T S o1 9 At TH V(F)-I
Topicf® =, (o3

L(SuU T) =L(S) + L(T)
Prove that W,n W, is a subspace of
V(F), if W; and W, are subspaces of V(F).
M W, I W, S P V(F) A TR
TR W, 5B W,nW, 8 V(F)I 9B
Torg T3 L &AM T
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(6)

() Show that the function f : V3(F) — V,(F)
defined by f(x;, x5, x3)=(x,, x3) is a
linear transformation.

T M A S, x5, x3) =(xg, x3)-F BN
TRRG [ : V3(F) = V,(F) Fo=co b1 RS
RiMICERN

5. Answer any two of the following questions :
5x2=10
TS A1 2RARe R @I PR e e

(a) Prove that f(2=u(x, y+iv(x,y is
continuous at z, =xq +iy,, iff u(x, y)
and y(x, y) are continuous at (x4, yg)-

AT T A fl2) =ulx, Y +iv(x y) TN
ZO=x0+iy0 ﬁ‘@ W; qﬁ ¢ qﬁ({
ux, Y IF vl Y T P (x, yo) Re

o |
(b) Using Cauchy’s integral formula,
3
evaluatef z -dz, where Cis the circle
Cz-2i
|z-2|=5.

C-@ |z-2|=5 IR TA F'f’I SHRem
3
ﬁmﬁ§cﬁ&-amﬁﬁWI

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

a’fiﬁwm%ﬁawwmqwn
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(7)

6. Verify Cayley-Hamilton theorem for the
following matrix A and hence find Al: " 10

flare s A IQ @R-ERHT Soemh
oifSom T WF ORR A7 fRefg 7
1 02
A=|0 -1 1
0 10

Or/ 9|1

Find all eigenvalues and eigenvectors of the
matrix A, where

A (NFFHY STCENA SR T HE B (939
Sfereqr, 3o

[
.

7. State various elementary transformations of
a matrix. Reduce the following matrix A to
normal form and hence find its rank :
3+6+1=10

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

Or/ 931

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

Aerm Rem weR e Bomm? e
A0l I TS oI I TF OF W
¢ ey =1 :

3 2 0 -1
o 2 2 1
o 1 2 1
1 -2 -3 2
-z+1

2
8. Prove that §c z dz =2ni, where C is

z-1
the circle |z|=1. 10

2—
o T @ §CE7"T+ldz=2ni, TS C &®

|z]=1F€ !
Or / 9l
Find the analytic function whose real part is
u =e *[(x? -y?)cosy +2xysin y|
Also show that u is harmonic.
u=e *[(x2 -y?)cosy +2xysiny|
W SRFE eIRE Tt fdy w91 S
TSR @ u 951 TWES Foie |

* % k
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