MATHEMATICS
Second Paper : Analysis

Time allowed : Three hours | anmum Marks 75 for

Science 66 for Arts.

o

Parts-A b
If x is an element of ordered field F, then prove that %= 0 = —x <0 ..
I x BT &7 F &1 U qa9 & A g IR %> 0= —x <0
Prove that every finite set is bounded. \
Rig IR 5 vors TRAT W RIGAME?
Give an example to prove that the union'of infinite mumber of closed
set is not a closed set.
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Define connectedsetmﬂgauaﬁqﬁmﬁaa?rml )

- Define diameter of A ‘and distance between the subsets-of a Metric

space (X, d). 3\

YT DI U A D e (X, d) S Iu-ugegdi s S Hr @
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Define piform continuity of function for metric space.

P GARE A BRI Widd BeriT B IRANT SRA |
DeﬁneCauchysequenceinaMeuicspace(X,d). -
@ﬁmmd)ﬁmﬂawﬁqﬂmﬁﬂ?ﬁﬁm

For a complex number z prove that : 51 &1 z 3 ¢ Rig HIRA:

amp(z) —amp(-z) =tx
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11.

12,

14.

16/

State necessary condition for f{z) to be analytic.
Reeiffe wer 3 e smavas wieea @1 yeem ik |
Write the name of four elementery transformation.
BIg 9N YOR & YRS SRl & T4 R |
. Parts-B

Prove that no open interval (a,b) is compact.

- Rig HIRTT 5 o1 Rga s (a,b) Wed 78 B

- Describe open spheres for usual metric on R2.

R* UR WraRv @8 @ {10 fagw <iere &1 ==1 Hifve |
Let X and Y be two metric spaces, then prove that a niapping is
continuous if inverse image of each set in Y is open in X.

I X WYamm%mmmﬁﬂsxﬁmﬁqﬁ
gl & Yfdes g Y | g 1.

Prove that following function is harmonic, deterfiine harmonic conju-
gate and find oprresponding in terms of z.

u(x.y)=y*-3x% .

g IR & =1 Bem Tkl Wuw@ﬁﬁaﬁﬁaaﬁrfm
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3 2.2

u(x, ¥) =y -3x%

. az+b
- Prove that bilinear transformation W = P

ementary transformation. '

is a combination of el-

az+b
cz+d
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| | _ Parts-C .
- ©+ Unit-I - ~ .

{a) .Prove that for any real number x, there exist one and only one integer

n such that :
- n<x<n+l

mmﬁmﬁmﬁmmxamw IR BT T T
QUi e 2 & &

n<x<n+l
(b) Prove that set Q of rational number is not a complete ordered field.
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§ ©-Sc7 () Part-1L1 (Ajmer. University) 2

(a) Let ‘Euclidean metric d : R*xR* >R be defined by

d(x,y) = o - +%,—y,) Vx=(:%:)y =(01,3,) €R® then
prove that (R2,d) is a metric space.
o qEiER 0 d: R2xR? >R ¥ FF TR ¥ uRewig

dx,y) =5 -y +x,=p,)  VE=00.5).y=04.5,) e ONTW
 Toig S 5 (R2,d) e TRe B
(b) Let Abe subset of metric space (X.d) then prove that :
5 g e (X,d) @1 va ST A €, 9 Rig Al - -
A=40D(4)

Unit-1I :
17. (@) Ifxis the limit point-of a subset E of a metri¢ Space (X,d) then prove

that these exist a sequence (x ) of pomts of E, all distinct from x wlnch
converges to X.

mmEmmmd)mwmﬁu%aﬁﬁgxw E -
31 dr g A @ Rig AR B E & 7o W R 93l & g
{x } o1 e &, Rywah 39 x ¥

(b) Let X and Y be two metric spaces fis a mapping X into Y then prove
that f is continuous at x, iff.

w1 XWYaﬁaﬁaiwam%amfuﬁﬁmX%Y#qﬁmﬁa
¥ 79 Rig B 6 B fx, T Haa & IR AR dgar AR

x, S5 f(x,) > f(x,)

OR
Prove that a metric space is sequentially compact iff it has Bolzano-
Weierstress property. ~
- g DR 5 v @ wEfte ITHHT: e B & Ul AR daw ARy
T e —AEET TYOT BT e T

Unit - Il
18. (a) Prove that for complex numbers x, y.

x—y
1-xy

<1U|x|<land|y|<1
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<1 gnmaf x|<1
J’
AR yj<1
(b) Ifnisreal, show that "(cosnd+isinr@) is analytlc except whenr=
0 and then its derivative is :

nr™[con(n —1)8 +isin(n -1)6]

IR n T & < weRia AR % r"(cosn6+:smn9) $aﬁﬁﬁ
e ¥ T TG AP
nrt! [corr(n — 1)@ +isin(-1)6]
. OR |
(@) Hf(z)=u+ivisananalytic function and u - v=e* (cos y - sin y) then
~ find () in terms of
e Az) =u 410 95 fIvaiities e AqAu-v= e* (cosy - -siny) W AZ)

DI z P AN/ =T IR |

(b) Proyethatthe bilinear transformation lransfonns any two points which.
are mverse with respect to a circle into two points which are inverse
& withrrespect to the transformed circle.
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