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Tagpsgetmations ;
| In Phis section some d fAe basic
- Taarspetmatfion W =az+b

b R R P esc DR T A ar
Ww=x+C.

Lef
3 W= (U+iyv 3 = 1 = 1
e ! X =2tiy and b =, +1b,

w = z'f‘f‘fd + (b, ‘f"sz)

(a+b)) +1 (Yy+by)

Thws under  FRos ttansfptmation the sef f Points
Y Ah;,lgied Wou?h a diatance bl in the direction
.»sPeug,LQd bcd a,La b.

Consudet w=az where A & a non-zeto
Complex comstant.

-9 [-]
Let z=-x1e'" and a:,c,e'e’
Hen W=, e z.le

= A4, ol (6+6))

Ths the transpetmation consists & a
magniffeation v contraction of the tadiies
Veo ol by the factet [al and a dotation
W?uﬁh an ana,& =y abou.f‘fﬂe QE??n.

So w=az+b i a xetaklon qpry magnification
ot conteaction abocd the 9{137»’1 and then
a translation. |
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2. Taansgotmation w = —L -

|

UD'P[W w"tﬂ cen

o
setn ;,
| The  fransgetmation i confetmal £
aﬂ’ z except z=0, sfhce dw _ = and d

dz o

A% dp,g,fflfd fot all z except z=oO.

[

Noew , L = U+ v !

"

S(-f-T(d
= 2-iy
9!2+%’—
te) = <z
fe=s B AV e "ﬂ
Pias i 2= g2

A[{SO ul-f—l)"': 221—(3!2 -|

(z2+yga) %
A |
RS
24y - I
w24+ v
2 2 2 i
w2y i s |

() The ciwcle ewith centie at 9{,&’37;—,_ .:'n\'-hﬁ,e
z-plane aire € the fotm 22+qi-k. These
ciicke transgetm in O u2+w2=_'r ih the
w - Plank .

(e) Unit tircke woith Centxe at the eu?rn n

+po z-Plane tiansfetm in to unif eGelr in the
tae af-ﬁu'mmwn

e Y |
Scanned with CamScanner




et

Ao, Cieehe bijing outaide unid CetE A the l
|

Z- Plane f,m_nsg&tm anto cicle with tn the
wnet Clecle Th tAhe w-plane.

\\’,/

|

|

!

|

K ,’_L
B e it T e B e LR N
Z - Plane kl- Plane

D Any Circke in the z_plane & the fotm
'12+39—+9_caz+2ftd+c=o.
ThLz transfetms In to

] '
o
.29 (-—-__)-;—_'zf- S
2 2 -

“e) CCLLQQ-'ul) +28(_,L-,afu+f-_-o

%ﬁ}\ Ig c+o0 , the CA:IOCQ Tn Z- Plane

thansgeim th to ciacle Tn tRe w-Plane.

cose (i) I ¢ =0, then ciiede Tn the z< Plane
Passes ‘tﬁ/lou.ﬂh the 94,2??!1 791' the txansgetms in
to a /St,tai?ht Aine 20u - 2fv+ 1 =0 Tn thAe

w -Plane.

@ A Llne fn the x- Plane & the gotm
Lx + my +n =0 , tramsgetms th to

1 (75 m Vv
uﬁ_’.l’l 3 uﬁ_f_‘,l

it Ad =0 ; .

5 l..‘n AT A
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ted) 2 h (utg 192) £ Le - my =0

te) a cuixcle Pa/&s?n? fﬁxough 1AL ea'ﬁz'n.

n(u2ep2) +Lt—=my=p

&L |
‘ \ﬁ X , i / i
r 3 i | - / 4
,.'1 S = ——— ) = i ; U

Hence fhe Ifne 4n the z_Plane transfetm
in. to cucke Passing thiough the etigin in
the w-Pplané. I} n=o, the straight Line n
the 7-Plant Passes thiough the 9{2’?2!‘2,
tiansfeim in to the ~straight Lene Wough
the etegin Lu -mv =0 In the w-plane.

v The ALine x=hk transgeims In to the ciicle

U2 = -.i— =0
. K

* The v-az,&s’l:satanﬁenttofﬁz cicle at the
edqin- ;
% The y -axws [fe., x=o] tearsforms in to the
; V- ax‘.’ﬁ‘.- ” |
' ¥ The [ine Y=H, , trapspetm Tn to the ~fole

: u‘-r-l?l-r---"—:-..-:o
B : 1

A\

o Tﬁe e - az& ‘l’Ou.Ch@S Tﬁf} C&CICQ Q_f tﬁe 9&??’7
* The X - AALS , [i.e., ';f:-o] tcwugetm th to the
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¥ The ha,ﬁg Plane 2 >C, hos it ifna?g n the
‘/mgz‘on.

tL
-N¢,. — O
w4 v 2
te U4V, U yhen € >0
C,

Le) 2 9
( .__i_)_,_\,ﬂ-é[l ) S5
2E) 9Cq
Hence the point w ¢ unslde a ciwcle hav?nﬁ

it's cenfer af _'_-s)and tgadews L.
2¢ 90,

TRe U-axss i the targent to thi cick at
the 9~LL°3‘m.

z(c

7Z-Plane W -Plane

' - Conveusely , whenever w g v Aaﬁzﬁ thie
\ WM g« e, >0, then the ,Zne%a_b_'&i () follocrs
% WW X Ae
Consequently » every Poinf inside the Ciicle

& | the Lmage of some point in the half Plane.
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l Also , the Ama

Y

Sthe half Plarne s

(the Lnfelel of fhe Clcllar region.

l

AA.

\\\\\

1[ - Z - Planed

th ciicle net tﬁxoucgh
tAe QLL?LH,

(i) Cc.acke tﬁ/touﬁh the
W?En

i Sﬁaiaht Line n,gf
thiough the etigin

av) .;S’J&ax,ﬂhf Line tﬁmugh

, above farys @wmafwn yieldy Lhe

w-plane

D cicle net fﬁeou?h
the 9u3m

i gt,ccuf?ht Pine net
thiough the etgih.
@M Cirche thiough the

9{£ng
aw C?.ﬂcugh‘t Lerne

|

+he gu,?m -['ﬁ,wuﬂh the BU—?'-n
J
R
g z=xe"® % w=Re?
.l¢__ I el -16
Ty ST R G
Qi Sls s ==6
A
e A=A

Hence thl tearnsfetmation o5 eqiivalent

+0 an Sfnvewsion fn wnek C’.uc/(;e and. ceflection

muai’aw
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TH taansfetmation w = Z* us ana,&#ﬁ"c and
' fo Mpwmfaﬁfon L Co,%efmaf everywhiete
lexcept when fi(z)=0 when Z=0.

E NOWIRR ki) =iw= (2+iy)?

| :‘12+E2‘jz+£’29ttd

i

A& &) y2) *1 [Q_xy.)

U=2x%y2 . v 224

() Lef 2 =K
W=k*-4y® X v=2ky

ELiminating 4 befween u¥ v, we gef
V2 = nk?(Kk2-w) , which & a Parabela.

te) The system o the Parallel Lines z =k got
W valies € K , taansfetm l‘nf'OQ./Sljé'me

e Ppatabolas haling the u-axis as the axs &
the Patabola.

(i Lef y=2
U=Z22 A% 2 U= 29

E.Z:.'m,inaﬂnﬂ 2 befween u Q% v, we have
V2 yA? (u+A2) which 8 a Paxabeola.

Hence the system o, Lines y=A maps in to

+he gajrﬁﬁ—d o Pa,Labola/so V3 paz (et 22) having
+he w-axts as tAE axu o the Porabolas.
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AV | o ;
v o |
| A
¥ S £y | g
, 7 S "
/ - T o S
b o )7 7 \
| ¥ = K ! 2 7 / (—f |
.—.L-- s ’&1 [ i 1 ! / >
el N SSSSSNNNS e - —_ 2
‘ ) { ! | e U
| ] ‘ \ ‘ J 4 /
{ ‘.‘ & v ! /
| o) T/
_J. \!//-
g 4 : 3 15 ;
| e 4’ % f

The tewo families o the above Parabolas
are eotthogonal since fpamilies of fines z= k
and ¢ =21 ate etthogonal & the z- Plane.
We  also nete thRat the two families of
Pairabolas aire C’on&oC’af and the common folcs
s the etigin.

The j}na?,e b 2.—.—0. s V=0 ( with wucso)

i) The Left hall aeal axds.

The .ton’la.?ﬁ g ¢=0° s v=o (with u>o0)

ie) The aight patf aeal axis.
an The /stﬁa,iah,f ne u=k and v=4a on the
w-Plane map in w ﬂtﬁoaonaf; gwmﬂiu of

,uactangla»l I’uipmbofazs. AV

W -Plane - a '

E—————— - o
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These two families of ,f_gcfangaffax’. hyperbolas
have the <ame cenfre (o,0) and the axes e 1h~e

5“"7'“%1 b fteCt'angufaX tudpecbo!a/s ate the
asgmptotes of the eothe gamily o rectapgulor
f*u{PPlbola/s.

(V) Let 7-,e!6

T Ol L0 i Ale C)ASEtG e S St | P

—

A =X_24) = 26.

I} x descalbes an atc & @ clicke of adivs
A du_btehdjn(a an a,ngli@ e at (0,0) tﬁe: e
desciibes an arc of cuicke o gaolcts A
/Su.b‘te,ndTnﬂ an an?,& 20 of B'x etigin:
1e) The an?& at the w’g?n are doubled
undet the mapping-:

% UPPQZ ha,zg & the x-Plane n%ap« in to whete
gg w — plane and. g,&/&f q/u_acaafbf of x-pPlane maps
shto upper half o the w-plane.

Ev,zota,n,ﬁ&{-/ , Ve X - QXL mapds into the +Ue

u—axis and +Ve y-axxfs maps Th to the — Ve

U — QALS -

(v) Consider the ciicke with centet af a and
radius €, (s C belng aeol) in the z- plane.

b el e S0 eee'®
™ o -
W =i = (a+Ce“9) —a®*+c2e219 gace'®
- areci= €%+ c2e210 y 20ce' (add c®on both side)

¥ ~o2 (14 e218) 4 20 cel®

e (e"e.eis) + 2ace'®

i .
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'_f‘*g}":m*“ 16 «*:x _,9) "f?i,é"ac)‘ﬁé 0

AT A\ TR .5 ) ."““- 5. =9 6
T _.zce'gCa-f-ccs{r o) ﬁ{ '2’@395‘8 o

v .y _
ITRRIBH 3 FEEAS

1

; Ld L - cr?-f-a2 5 Re’b Then M thothel)
| w-Planc & w=0a2_¢?, in the Polat &W
oﬁiﬁeimé?c u:ﬁen,quchoamazw

|% R, @ Il co - ot dinafes. ¥o )

‘_\ 5 . . AR & — H

.“_- zce' J['a+cwsej
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[ '
* The JUnfinite staip 6z v & ¢ §oes onh to the

Lnteulet of Fhe Parabola {_/2,_. k2 (2z+c?) wunder
Lhe fiansgmmaﬂbn T=w?, puf wunrdel the
trarsfetmation w =z "2 1R upper half e the
wnfeeiet f fhe Parabola Y2 =k (z+c2) oS on
to the unfinifs staip ocucew ,0tusc
becawse tfe mau.manfzs & the poinfs 1h the
wppet half of the infeilet 4 1Re Parabola Vay
;grom 9, 'fOTT and the a,{gumenﬁf o the Point
\Tn the unfinife stdp oL u w0, 022 C

tvalﬂ frorm O-tofzt'

- setn

i

| WOy e BN B2c iy

l x

| = = (CM'-J -t-?(s?nrd)
w SELEATE L
= v -—_-e?‘,s‘?hcd @

Eﬂmina:&fnﬁ 2 befweeh (1 and (9) e 3&’

—‘L’T—:fang ie) V=utany — @
E.Ec.}-n.inaﬂ’ncd Y between (10 and (2) we get

% AW
WSRO B L TN

(> When x - econstant , equation ® becomes
u2+v* =z e gopaesents a ciacle . %y g,
Posallel to the ¢ axss th the Z_plane teanspetm
in to concentale C.l:t.ﬂﬂe with the Centte at tAe
 loggin 1 the edfin in the woplane.
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X ="K (kyo) fdwgym h to a CDI’?CQI’ZMZC
cicke oulside the wnif xadiuws eicke.

E=-H (kK >0) transyet m th to a ConCenttic

CAocke  with Un the  ynif sodius cuicle.

ah When Y = Comstant , equation (§) Aepresents
a Line Wouﬁh the etigin th tAe w - Plane.

Hence the Line Pawalfel to the - axis
teansgetm  n to gadfal fines Tn the w-Plane.

Gy Lane Y=a , y=b when b-a 2 21 ceuesponds
+0 a wed?e in the o-Plane bounded by the
tadral  fines whese Unclination aie a and b.

When ¢ =0 &Iom@ef@ u=er and v=0.
8tnce e% % a,ﬂwaldd pestftve cwe have W >p
and V=0 .

Hence the x-axis tzansfetm thto v=o0.
%) pesifive U-axl Th the & - Plane.

(v) Wlhen (sz:zir’ L =0 U:ex>o

Hence fAc Line o = —_,:—T transpetm tn to

PesiBive UV -axts tn the w -Pplane.

W) When =T , v=0 and u=-e7%, 4

ey =T transfetm Tn rw-tdafx'.ue - angs.

-2
When o = _____.32TT g L =0 5, == Tag

e the [Line ¢ = __z_r_r transgetm in to the negative
: -;;}Z—axﬁ fn the O - Plane.

Tl d Nhen Vd =QIT s V=6 5 & =Qz =10 S

X
gt~ 4
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e e

Hence the [Eint ¢ =Qm transketms Rz
the pesifive xide o ae w-ax# In L
w - Plane.

| Hence any hettzontal stip e tHh? X -Plan
i%’ hﬂ:g“ o woill cover the entits O - Plane

‘once.
‘ o

| The stalp © 2y L 2T fn the X-flans ¥

rmapped ©n t0 02 ag w o an whith L TA
wohele of the w-plant ezc,ﬁucﬁr'n? tAe ftwo
points w=o & w= o , SNCe the aguments

;ogOﬂzﬂOMQne’fdﬁgbucf.

1

—_—
-

= 7 1 +1 onTrt 241
-Bu-f' el-f—:td-[-ﬂrm‘:: ea'. LJ,E %f,

n;o Rl 5 R R s0 eaCh o thAe Ko[/ow?f)ﬁ
| staip tn the Z -Plant.

ATLY 2D, 0 LY L AT, AM LY 2 T - ...
qoes on to0 Z- Plane ©NCE.

e) fot each uO , tAele aie IT)OJ‘L:#Z',;
saflsgying e =w. |

y
A R
X=—k e 2
= Y= 2
e
ne (T
KA A H A I A KAR AR NX K =TT ' /\ >

N \

o

o ey A

<
il
o

W -Ptane b

HII‘TIHIIHIII]u

N
~

Scanned with CamScanner




