A DImV(@® =0T B =(b, b, ...b ), B¥= (x, 1, X } VD
HHYT: IMER TAT g0 AMER 2, T Rig HRA:

(b) Show that: uaﬁ‘ia a%’rf%ﬁn

dmAW)=dimV-dimW
Where W be a subspace of V(F).

SiEl W, V(F) &1 STFfe 3| |
21.(a) Find the eigenvalues and eigenvectors of the following matrix A :

= W A @ ensivE 9o W angE afRke SR

1 4 0]
A=|7 1 -2 )
0 4 1

() Show that similar matrices have the samé eigehvalueb |

Wﬁhﬁhﬁ%%ﬂﬁ@ﬁ%%ﬂﬁ%%l

MATHEMATICS
Second Paper (Analysis) | |
Time Allowed : Three Hours. Maximum Marks : 75
| PART-A (AFT-30)
1. (i) Definederivedset. Write the derived set of Q.
‘Wwﬁwlemqmﬂwml
(i) State Heine-Borel theorem. Give an example of a compact set.

ﬁ—mmmmmmlwwwaﬂwml
(iii)’ _ Define Eucledian metric for R%

R2% JaeniSa XD &1 gRIfa AR | '
(iv) If dis the usual metric in the set X = [0, 1], then determine closed ball

S4]35 AR d T X = [0,'1]ﬁmaﬂw-@as%aaﬁqamaas

S_4_ 2z | &1 o S |
[35]

35 :
w) Define a Cauchy sequénce in a metric space (X, d). |
R TRe (X, d) & v BN argen B aRenfda AR |
(vi) Define limit point of a subset A of a matric space (X, d). ‘
3 e ogd)a%wawgauA%mﬁﬁaﬁqﬁwmm'
(vii)  Define a complate metric space. Also give its on example.
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P o gfie wite P qRemn ARA | 35T TF I3l A A1 -

Write the equation of a straight line joining the points Z , Z, in the

complex-plane. Also write its general form.

s @ § @ Regall’ 2,9 2,90 P arll a1 e

TR | et e v o R |

(1x) Write the points in the z-plane where the mapping given by f(z) — Z*
— 2% ceases to be conformal. z—'ﬂtﬁﬁﬁﬁﬁﬁﬁlﬁiﬁﬁlﬁ et wfaferor
f(z) - 2* - Z> TP 78 <& |

(viii)

&4 Define Harmonic function in a domain D. Also give its one example.
Mmbﬁwm@wﬂqﬁwﬁmlmww
ﬁ’r AH | -
. Part-B(AF-¥) .
2 Prove that there lie an infinite number of irrational'numbers, between

two different real numbers. Rig SN ERe=Er a1 T Wﬁﬂi
mﬁ%wwmmmmaﬁ%l _.
3. " Let A be a non-empty subset of -a miefric space (X, d) then x, y € X

v x, y e X. 79 AR (X, d)W{?Iﬂim&%QHA X BT AR
%cmg?cm%ﬁax yeX vayeX -
Prove that : ﬁl@’ﬁﬁﬁl
- red)-ag, ) l<dix,y)
4. - If A isnowhere denise set, then prove that A =X .-

afe A ‘e, G &, 79 Rig Al P A X

- Proye that the image of a Cauchy sequence under a uniform
continuous map is a Cauchy sequance. g IR & v R g™
i T e B S e YRR A B aew 3 ¥

6. Using definition of the derivative find f (z) at z = -i, when:
2 = -i T e B GRAST B SRRT B g f (2) T B,
| 2z—1
z+2i
Part-C (A1)
Unit-1 (qm—l)
7 (a) State and prove Archimedean property of real number.

: -Wmﬁmmmﬂmmﬁaﬁml
(b) Lét'Aandeetwoboundedsetsmametncspace(Xd) thenAu B

(n

e f(2)=
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is also bounded in (X, d). Prove it. WQEBW'\W& X, d)H AT
B A uRag W ¥, 98 AU B 1 (X, d) F uRag 2 I fig AR |

8. (a) State and prove Bolzano-Weirstrass theorem. .
ST T & BT kg AR 39 Rig S|

(®) In ametric space, every closed sphere is a closed set. Prove it.
& e wfie ¥, maﬁmmww%lm
IR |
Unit-1I (AFT-10)

9. (a) Prove that every convergent sequence in a metric space is bounded.

Rig DIRA 78S IR ered IReg eril ¢ |

(b) Let(Y,d)beasubspaceofa complete metric space (X, d), then Y is
complete iff Y is closed.

7T (Y, d) v qvf gl AR (X, d) A U% ST 3 1Te Y Q0 &,
I} I} daer AR Y HIA B

10.(a) State and prove Banach'’s leed Point theorem.
T ReR g W @1 ot TIRRr IR Rig AR/

(b) The continuous image of conipact set is compact. Prove it.
<iEd Wl B Had IS Gga 2 ¥ | Rig PR |
Unit-HI (APT-1IT) |
11.(a) Find all the bilinear transformations which maps the upper half place

+ Im(z) 20 onto.the unit circular disc [w|< 1. kR

R N BRI SR T PRT = HaA a@aa Im(z)>oa?r
o gaw w1 iRk st |

(b) IfzyZ,4nd z, are the vertices of an isosceles trlangles nght angled at
the vertex z,, then prove that : i z,, 2, 991 2, U Wfgamg e &
gy @l i a?lé z, T GHBIUNT &, A ﬁ@ ﬁﬁx‘m

. zl +22.2 +zB—2(z1 +z3)z2

" 12.(a) Iffiz)isan analypc function of zin aregion D'of i-plane and f '(;;) #0
in D, then the mapping w = f(z) is conformal at all points of D.
AR (2) z- W99 @ U D H 291 0P Reeifis vam ¥ g DA f
Yz) = 0 3 IRIREAY w = fiz), D & R=geil W srgapror i ¥

(b) Prove that the function ¥ is harmonic. Also find its conjugate

harmonion. %Wﬁﬁﬁﬁf@ﬁ%umﬁ%lmm
yHarEl M S e
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A(x, y)= E log (X2 +y?)
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