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MATHEMATICS
( General )

Paper : 6.1
( Linear Algebra and Complex Analysis)
Full Marks : 80
Time : Three hours

The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.

1. Write the answers of the following questions :
1x10=10
fFcate ey TeTwE o e

(@) Is the set {(0,0,1),(1,0,0)(0,1,0)}
linearly independent ?

{(0: 0,1), @o, 0),(0,1, 0)} Wﬂif%CBT R
oY [ ¢

Contd.



()i Write the Cauchy-Riemann Equations

1 =3 0 in Polar form. o
(b) State whether |0 1 0| is an 1 &AW SRS MR- R FeePnR Fra
. 0 0 1 (g9 Mention the rank of. the matrix
1 t trix t.
elementary ma or no o 0 o
0 1 o Ce=wol AW Glerrs | 0 0 2
0 o0 1 | | -
W 4 S 1 | o o o]
| 1 0. 0
(c) Is the union of two subspaces of a | o 0 2 GE TR (IS S 3|
|

vector space always a subspace ?

G Ffet AT I Sol-Af e em smicy

G4 TSR F A 2 (h) s the function f(x)=3x+2 a linear

transformation from & to R ?

(d) Define conjugate functions. . F(x)=3x+2 TWE R-I A/ R <l
ey Fowa e i | | aRT TR T 2

(e} Can the set {(1,2,3),(0,1,1)} be a basis (i) Write the eigenvalues of [1 _1].
for T9(R) 7 . 2 4
{1.2,3), (0,1, 1)} 7T R (R) T g =q [; ’ﬂ CIFFUo SIREIA TG Fordi |
A=A ? :
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() U Sis a subset of a vector spé.cg: V(F),
then L (L(S))=?
I S @ A A V (F)I TP, (oS
L(L(S)=?

Answer any two parts of the following :

2x2=4
o izt wo SR TeR i ¢

(a) Prove that a set containing the zero
vector is linearly dependent.

g I @ U (SIT TUGE (T I RS
<ot IRFSIE *igoF) '

(b) Prove that U={@a,0):acR} is a
subspace of the vector space R?(R)-
oid 9 (@ U ={(a,0):a e R} LD
R%(R) #fx goa ol R =

) If f:UF)->V(F) be a linear
transformation and 0,0 are zero
vectors in U (F) and V (F) respectively,
then show that f(0)=0'".
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3.

A f:U (F) - V (F) <t 63l Tl i
0,0' FW U (F)S® V (F)I W (SR =,
(o8 (148 @ f(0)=0"\

Answer any three of the following :

2x3=6
R R e ves fm s
(@) Show that the function
u (x, y)=3x%y +2x? - y® - 2y*
is harmonic. '
el @ u(x, y)= 3x%y+2x% -y® -2y?
Tl B [T T |

(b) If f(2)=32%+2z, then prove that

Lt M=6zo+2
z229 - Z-—2p

M f(2)=32>+2z, (L &4 I @

Z—=2Zg z - zo 0
(c) Show that:
el (32
1 1

isin' zZ=
dz 1- 2
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 (d) For any two complex numbers z and

z;, prove that |z;z,|=|z|z,|.
Rl ot wfe 7t 2, W 2,3 AR e
™3 |Z122|=|21"32|n

Answer any four parts: 5x4=20
Hifo! W’*ﬁ%@ fFrars
(a) Prove that the 1ntersect10n of an

(b)

(c)

arbltrary collection of subspaces of a
vector space is again a subspace of the
space.

oS 31t mamaﬁwwﬁwmw\w
%ﬁmﬁﬁmmam%ﬂ—ﬂﬁwvﬂl

Show that any subset of a linearly
mdependent subset of a vector space
is always linearly independent.

CH4SR (@ 9¥m Al P (RTSIE Tog
TS GOR RIS oioieef® i taReweing
g |

Examine whether the vectors (1, 0, 0),
(1, 1, 0) and (1, 1, 1) form a ba31s for

R (R).
(1, 0, 0), (1, 1, 0), (1, 1, 1) CORTIBIT
RY(R) 3 @Bt Gt o1 e 4Frw w4t
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(@)

(e)
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If W, and W, are two subspaces of
V(F), then prove that W, +W, is again
a subspace of V(F)

M W, W W, aﬂﬂﬁ'l% V(F)a%ﬂ-ﬂﬁ*t
TR, (ST &4 | @ WI+W2-e V(F)=
%ﬁ-ﬂﬁﬂ“&tﬂfﬂi

Prove that every set of (n-l;l) or more
vectors of a finite dimensional ‘vector

space V(F) of dimension n is liriearly
dependent.

mqwmn-%ﬁwﬁvrmaw (n+1) 3

»wrwmmmmmm

21993 |

Show that the mapping

f:R(R)>R*R)  defined by
f(a,b,c)=(a,b),is a
transformation from R3 (R) onto R*(R).
(e @ fiRY(R)»RY(R) IS

f (a, b, ¢)=(a, b)I TR FKWiaT FoWCH! Bt
AR Tl |

linear
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S.

Answer any two of the following questions:
5x2=10

- RIS enprEE At 7oA Tel fam ¢

(@) Prove that f(z)=2>-2z+5 Iis
continuous everywhere in the finite
plane.

MV @ f (2) = 2° —22+5 TAF0! I
e Fte Rere ikiveA |

{b) Evaluate I dz , where C represents
. . z-a

the circle |z —a| =

I g 3 WA Tfedt T ca |z-a|=r
BiLcd ﬁmﬁ FA|
(c) Using the result

f"a)= L— e f(z)dzl,n 0,1,23,.

a)n+

' e*’dz _ 8ni
prove that gsc (z+1)* " 3e?

where C is the circle |z]=
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C @ |2 =3 JeBR @I

f@)=2g f(z)dzl,n 0,1,2,3,.

)n+
Tty 9T IR e | @

e?dz _ 8xi
C(z+1)* 3&?

State Cayley-Hamilton theorem. Show that
the matrix

0 ¢c -b
A=|-c 0 a
b -a 0
satisﬁes Cayley-Hamilton theorem.
' 1+9=10
@-cfirsa T T = orjedl &
_ 0 ¢ -b Y

A=|-c 0 a
| b -a 0]

CTEFF0OIE (I GEfeon Soisimicht Fm 3|
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Or/oeq}

Find the eigenvalues and elgenvectors of the
matrix A where -

4+6=10

3 2 4]
A=|2 0 2
4 2 3

A GReRUB SiRTR I Sl SiReo (539 BRted
k6] : . .

N O N
W N D

7. ' Find the analytic function w=u+iv, where
u=e" (xcosy-ysiny)- Further show that
the function u is harmonic. 7+3=10

T v w=u+iv AT I TS

u=e* (xcosy-ysiny) | @R A @ u
TEO! aﬁlw TE |
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Or/ et

If f(z) is analytic inside and on the
boundary Cof a s1mply—connected region R,
then prove that

fla)= 2;' $o fiz_)iz

10

I AR AFE (4 R T i C- 7 oo
oF C-3 '89S f(z) RCIRT W (oS @M 711 @

fla)= zi:i bo ff-)iz

8. What is meant by a normal form of a

matrix ? Find the normal form of the matrix
A and hence find its rank, where

9 7 3 6
A=[5 -1 4 1
_ 6 8 2 4
@Bl GIEFHI AN NPT Med & q&T 2

A TSR AN SR Ry 311 o SiReiRt
A3 I Sfeveat 7%

2+7+1=10

9 7 3 6
A=|5 -1 4 1
6 8 2 4
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find its rank where

"1
2
3

—4

Or/ %4}

State all the conditions under which a matrix
is said to be in echelon form. Reduce the
following matrix A to echelon form and hence

1
-1
-2

1

-3
2
1
-3

3+6+1

2
-3
-4

1

GO T 2 SIIRS 4t I Fe AR
PEMZ SEd 39| e Gierer A Jem
PR T T TR ORI AT I Refy 7,

LAY

[ 1
2
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-3
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