
  

OCTOBER 2011 U/ID 4722/PAU 

Time : Three hours Maximum : 100 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

Each question carries 2 marks. 

1. Define a set. If BAf →:  AYAX ⊂⊂ ,  then state 

the values of )(),( YXfYXf ∩∪ . 

 Áøµ¯Ö : Pn® BAf →: AYAX ⊂⊂ ,  GÛÀ 

)(),( YXfYXf ∩∪  Áøµ¯Ö. 

2. Define limit of a function at a point. 

 \õº¤ß GÀø»ø¯ J¸ ¦ÒÎ°À Áøµ¯Ö. 

3. Define closed set in a metric space. 

 J¸ ¯õ¨¦ öÁÎ°À, ‰i¯ Pn® Áøµ¯Ö. 

4. Define upper sum of f  in [ ]ba, . 

 f  GßÓ \õº¤ß [ ]ba,  GßÓ CøhöÁÎ°À ÷©À 

Tkuø» Áøµ¯Ö. 
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5. Show that zzf =)(  is nowhere differentiable. 

 zzf =)(  GßÓ \õº¦ G¢u¨ ¦ÒÎ°¾® 

ÁøP°hzuUPuÀ» GÚUPõmkP. 

6. Give an example to show that continuity of a 

function at a point does not imply the existence of 

derivative at that point. 

 J¸ \õº¦ J¸ ¦ÒÎ°À öuõhºa]¯õP C¸¢uõÀ 

A¢u¨ ¦ÒÎ°À ÁøP°h •i²® GßÓ 

÷uøÁ°Àø» Gß£uØS GkzxUPõmk u¸P. 

7. Define bilinear transformation. 

 C¸ ÷|›¯ E¸©õØÓ® Áøµ¯Ö. 

8. Define conformal mapping. 

 \©÷Põn vø\©õÓõ E¸©õØÓ® Áøµ¯Ö. 

9. Define pole. Find the pole of 
3

21

z

e z−
. 

 •øÚ¨¦ÒÎø¯ Áøµ¯Ö. 
3

21

z

e z−
 GßÓ \õº¤ß 

•øÚ¨ ¦ÒÎPÒ PõsP. 
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10. Find the residues of 
1

1
2 +z

 at its poles. 

 
1

1
2 +z

 GßÓ \õº¤ß •øÚ¨¦ÒÎPÎÀ 
1

1
2 +z

 ß 

Ga\[PøÍ PõsP. 

SECTION B — (5 × 16 = 80 marks) 

Answer ALL questions. 

Each questions carries 16 marks. 

11. (a) Show that )/1(sin x  does not approach a limit 

as 0→x . 

 (b) If the real valued functions f  and g  are 

continuous at Ra∈  then prove that 

gfgf −+ ,  are also continuous at a. 

 (A) x  §äâ¯zøu ö|¸[S®÷£õx )/1(sin x  GßÓ 

\õº¦US GÀø» CÀø» GÚ Põmk. 

 (B) f  ©ØÖ® g  GßÓ ö©´©v¨¦ \õº¦PÒ Ra∈  – À 

öuõhºa]¯õÚuõP C¸US©õ°ß, ,gf + ©ØÖ® 

gf − öuõhºa]¯õÚx GÚ {¹¤. 

Or 



 U/ID 4722/PAU 4 

 (c) Let ),( SM  be a metric space and let a be a 

point in .M  Let f  and g  be real valued  

functions whose domains are subsets of M . If 

Lxf
ax

=
→

)(lim  and Nxg
ax

=
→

)(lim . Prove that  

  [ ] NLxgxf
ax

+=+
→

)()(lim  

  [ ] NLxgxf
ax

−=−
→

)()(lim . 

 (d) Let ),( 11 SM , ),( 22 SM , ),( 33 SM  be metric 

spaces and let 21: MMf →  32: MMg → . If f  

is continuous at 1Ma∈  and g  is continuous 

at 2)( Maf ∈  then prove that fg o  is 

continuous at a. 

 (C) ),( SM  J¸ ¯õ¨¦ öÁÎ GßP;  a Gß£x M–À 

J¸ ¦ÒÎ GßP. f  ©ØÖ® g  Gß£Ú ö©´©v¨¦ 

\õº¦PÒ GßP. f  ©ØÖ® g ß ©v¨£P[PÒ, M ß 

EmPn[PÒ GÚ öPõÒP. 

  Lxf
ax

=
→

)(lim ÷©¾® Mxg
ax

=
→

)(lim  GÛÀ  

  [ ] NLxgxf
ax

+=+
→

)()(lim  

  [ ] NLxgxf
ax

−=−
→

)()(lim  GÚ {¹¤. 
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 (D) ),( 11 SM , ),( 22 SM , ),( 33 SM  Gß£øÁ ¯õ¨¦ 

öÁÎPÒ GßP. 21: MMf →  ©ØÖ® 

32: MMg →  GßP. AÆö£õÊx 1Ma∈ –À  

f  öuõhºa]¯õP C¸¢uõÀ ©ØÖ® 2)( Maf ∈ –À 

g  öuõhºa]¯õP C¸¢uõÀ, fg o  öuõhºa]¯õP 

C¸US® GÚ {¹¤. 

12. (a) Define open set in a metric space. If 1G  and 

2G  are open subsets of the metric space M , 

prove that 21 GG ∩  is also open. 

 (b) Let f  be a continuous read-valued function on 

the closed bounded interval [ ]ba, . If the 

maximum value for f  is attained at c  where 

bca <<  and if )(cf ′  exists then prove that 

.0)( =′ cf  

 (A) J¸ ¯õ¨¦öÁÎ°À vÓ¢u Pn® GßÚ GßÖ 
Áøµ¯Ö. J¸ ¯õ¨¦ öÁÎ°À 1G  ©ØÖ® 2G  

vÓ¢u EmPn[PÒ M GÛÀ, 21 GG ∩  –® vÓ¢u 

EmPn® GßÖ {¹¤. 

 (B) ‰i¯ Áµ®¦øh¯ CøhöÁÎ [ ]ba,  ß 

÷©À f Gß£x J¸ öuõhºa]¯õÚ ö©´©v¨¦ 

\õº¦ GßP.  bca <<  GßÓÁõÖÒÍ c  À, f  

«¨ö£¸® ©v¨¦ Aøh¢uõÀ ÷©¾® 
)(cf ′ C¸US® GßÓõÀ , .0)( =′ cf  GÚ {¹¤. 

Or 
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 (c) Suppose f  has a derivative at c  and that g  

has a derivative at )(cf . Then prove that 

fg o=φ  has a derivative at c  and prove that 

)()).(()( cfcfgc ′′=′φ . 

 (d) If [ ]baRf ,∈  and λ  is any real number, show 

that [ ]baRf ,∈λ  and prove that ∫ ∫=
b

a

b

a

ff λλ . 

 (C) f  GßÓ \õº¦ c GßÓ ¦ÒÎ°À ÁøP°h •i²® 

GÚÄ® g  GßÓ \õº¦ )(cf  GßÓ ¦ÒÎ°À 

ÁøP°h •i²® GÚÄ® öPõÒP.  fg o=φ  

GßÓ \õº¦ c À, ÁøP°h •i²® GÚ {¹¤. 

÷©¾® )()).(()( cfcfgc ′′=′φ  GÚ {¹¤. 

 (D) [ ]baRf ,∈  ©ØÖ® λ  Gß£x HuõÁöuõ¸ 

ö©´ö¯s GßP. A¨ö£õÊx 

[ ]baRf ,∈λ GÚÄ® ∫ ∫=
b

a

b

a

ff λλ  GÚÄ® {¹¤. 

13. (a) Show that 2||)( zzf =  is differentiable at 0=z  

but not analytic at 0=z . 

 (b) Derive Cauchy-Riemann equation in polar 

coordinates. 
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 (A) 2||)( zzf =  GßÓ \õº¦ 0=z  GßÓ ¦ÒÎ°À 

©mk® ÁøP°h •i²® BÚõÀ 0=z  GßÓ 
¦ÒÎ°À, £S•øÓ \õº£õP C¸UPõx GßÖ 
{¹¤. 

 (B) ÷Põn yµU TÖPÎÀ Põæ-–Ÿ©õß 
\©ß£õkPøÍ PõsP. 

Or 

 (c) State and prove sufficient condition for  a 

function to be analytic. 

 (d) If a function ivuzf +=)(  is analytic in a 

domain D  then prove that u  and v  are 

harmonic in D . 

 (C) J¸ \õº¦ £S•øÓ \õº£õP C¸¨£uØS 
÷£õx©õÚ {£¢uøÚø¯ TÔ {¹¤. 

 (D) D  GßÓ Aµ[QÀ ivuzf +=)(  GßÓ \õº¦ 

£S•øÓa \õº¦ GÛÀ, u  ©ØÖ® v  BQ¯ 
\õº¦PÒ Cø\a \õº¦PÒ GßÖ {¹¤. 

14. (a) Find the image of 21 << x  under the 

transformation 
z

w
1= . 

 (b) Find the bilinear transformation which maps 

1,,1 321 −=== zizz  respectively onto 

0, 21 == wiw  iw −=3 . 
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 (A) 
z

w
1=  GßÓ E¸©õØÓzvß RÌ 21 << x  ß 

¤®£® PõsP. 

 (B)  1,,1 321 −=== zizz  GßÓ ¦ÒÎPÒ •øÓ÷¯ 

0, 21 == wiw , iw −=3  GßÓ ¦ÒÎPÐUS 

E¸©õØÓ® ö\´²® ÷|›¯ ÂQu•Ö E¸ ©õØÓ® 

PõsP. 

Or 

 (c) Discuss the salient features of transformation 

2zw = . 

 (d) Find ∫
c

dzzf )(  where C  is the circle 1|| =z  

and when 

  (i) 
3

)(
2

−
=
z

z
zf  

  (ii) zzezf −=)( . 
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 (C) 2zw =  GßÓ E¸©õØÓzvß ]Ó¨¦ C¯À¦PøÍ 

B´P. 

 (D) C  Gß£x 1|| =z GßÓ Ámh©õP C¸US©õ°ß, 

3
)(

2

−
=
z

z
zf  ©ØÖ® zzezf −=)( GßÓ \õº¦PÐUS, 

∫
c

dzzf )( PõsP. 

15. (a) State and prove Cauchy’s integral formula. 

 (b) Find ∫







 −c

dz

z

z
3

6

6

sin

π
 where c  is 1|| =z . 

 (A) Põæ°ß öuõøP `zvµzøu TÔ {¹¤. 

 (B) c Gß£x  1|| =z GßÓ Ámh©õ°ß, 

∫







 −c

dz

z

z
3

6

6

sin

π
 PõsP. 

Or 
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 (c) Find the Taylor’s series expansion about 0=z  

of 
)3()1(

)(
−+

=
zz

z
zf . 

 (d) State and prove Cauchy’s residue theorem. 

 (C) 0=z  GßÓ ¦ÒÎø¯ _ØÔ 
)3()1(

)(
−+

=
zz

z
zf  

GßÓ \õº¦US öh´»›ß öuõhøµ PõsP. 

 (D) Põæ°ß Ga\z ÷uØÓzøu TÔ {¹¤. 

   

—————— 


