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6251/M31 OCTOBER 2007

Paper VI — REAL AND COMPLEX ANALYSIS

(For those who joined in July 2003 and after)
Time : Three hours Maximum : 100 marks
SECTION A — (8 x 5 = 40 marks)

Answer any EIGHT questions.

All questions carry equal marks.

1. (0,1] cramanfi$s585 e arang Himeys.

Prove that (0, 1] is uncountéble.

2. @ wuweowvwrer GQulfs Qeefleow euequgy.
safggeall deuafiyb appenwwranGs eranm Hpe)s.

Define a complete metric space. Prove that
discrete space is complete.

3. f:[0,1]-R f(x)=x? gy GuUUDISELI—
ul g e g Frren QgmréflyenLw sy ey Hlnieys.

Prove that f:[0,1]-R defined by f(x)=x% is

uniformly continuous.
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4. Qeovrwren wiluys Ceppseas T Hpeys.
State and prove intermediate value theorem.

5. emn Ligdurer Qulfls Geuefleows euenywmy.
aupssorer Gl fsgLear sgw R oLrmsdurers e
ererm) Hmieys.

Define a compact metric space. Prove that R with
usual metric is not compact.

6. e sTsdHurer Quifs Qeuafllulien Gue euapwamp
Qewiiu’ gmé@h @m CsTuréfwurer smiy  Fyren
QsrisdlyeLwgmi QméEL aeany Hneys.

Prove that a continuous function defined on a
compact metric space is uniformly continuous.

7. Z, opmd Z, erenuan gCsab @uam(h selQueTser

aafleo Z,xZ,=2Z,xZ, erenmd Z, =é eTemmLD
, Zy) Z,

Hyeys.

If Z, and Z, are any two complex numbers, prove

that Z, xZ, =Z, xZ, and Z| %4
Zy) Zy
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8. flz)=2e7 aam smnin@g C - R swenun@semer
sflumi&s. ‘
Verify C-R equations for the function
flz)=2e".

9. -1,0,1 Qauperw aparpCu -1, -i,1 Qeupder Goed
o Qelynd @m CrrGam_( wrHnsmss sndms. .

Find the bilinear transformation that maps
-1,0,1 onto -1, —i, 1 respectively.

10. C erémug 1-e Qam_mdl 1-é apguyd lz |= 1 eremm

Sieyeul LD erasfle ﬂ z I Z dz en wHlueLE SIS,
c

Evaluate _ﬂ z Iz_ dz where C is the semicircle
c

| z I =1 starting at 1 and ending at 1.

11. Qupsails oiqliuen g Cappsms awd Hnes.

State and prove fundamental theorem of algebra.

12. ";56‘" Apuyl  yereflsenar  serrLHiba
(2sinz ~1) :
asLILHSSIS.

- Determine and classify the singular points of
1 .

(2sinz - 1) . _
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SECTION B — (6 x 10 = 60 marks)
" Answer any SIX questions.

All questions carry equal marks.

13. R”" ={(5c1,x2,---,xn):x;eRforlsiSn} TN,
p>1 LDHMILD x,yER". d—-en GUED FWEND

n Yp
d(x,y)= [ZI x; —yilp:' aafleo d, R"-e em GQuwlfs

i=1

erenm) Flmieys.
Let R™ ={(x;,%,, -, %,):x;,c Rfor1<i<n}. Let
p>1 and x,yeR". If d is defined as

n i/p
d(x,y)= I:ZI X; -—y,-lp:' , prove that d is a metric in
i=1
R”.
14. Quuiflen Calisf Coppsas arwsd Hneys.
State and prove Baire’s category theorem.

15. erpsteumm Sobs @en_Geuefluyd R-5@3
SD@LUQAUTESSTL @)HEGLW erenn Himeys.

Prove that any open interval is homeomorphic to
R. ’

4 : 6251/M31
mT Ol


http://www.howtoexam.com

http://www.howtoexam.com

16. R-en @m 2dQeuel Qgmiydrergmis QmUUSHE
Coameuwnaigib Cungiorergiorer  Hupbsmer g @
Qe Ceuafl eramiGg eremy Hlmieys.

~ Prove that a subspace of R is connected if and
only if it is an interval.

17.  Qapafl Gumye Gsposems arwd Hpieys.
State and prove Heine-Borel theorem.

18. Z, wpgd Z,, ZZ+aZ+dZ +B=0 eam
aLLgasu Hutpss sewdp ydelsarms @@UusHeE
Cyevauwinangb Gumgiomeng)omer Bupsenen
Z\Zo+aZ+aZ, + f =0 aauCs ereny Hmeys.

Prove that Z, and Z, are inverse points with
respect to a circle ZZ +@Z +oZ + =0 if and only if
ZZ,+aZ, vaZ,+p=0.

19.  u=3x%y +2x% — y3 —2y? G ENTL (M Qs

sriy  ereny  plmeys.  igen  wiCseyQumm Qe

G enemrullerenuyb sreas.

Prove that the function u =3x%y +2x2 — % - 2y®
is harmonic. Also find a Hormonic conjugate.

20. Qo siFes AoE wlLsdear G mpb Getiuyb
L@ CrrCan’_ () wrIHpns®ss srams.

Find the bilinear transformation that maps the
real axis onto the unit circle.
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21.

22,

Ariiefer Ceppsens erpd Hpeis.

State and prove Taylor’s theorem.

wgHs dx
0 (x2 + a2

Evaluate : I dx
_ 0 (x2 + (12
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