Title: Conformal Field Theory (PHY S 609) - Lecture 15
Date: Dec 10, 2010 10:30 AM

URL: http://pirsa.org/10120015

Abstract:

Pirsa: 10120015 Page 1/120



,,f -_f')r-_’-ﬂ‘-lh l-l'r.‘h'f{‘& (fltﬂﬂﬂ“‘)

Henday + Tuarday (000 = [1i30 ann (25 k .'ﬁg),

#

C




__3 ~1Benus l-l_’r‘,w‘ﬁb C T lcrmw h.)

”tm\m) A "liuhdn{j . [0:00 = [[i30 anmy (S f’iﬁy),

/




,.~' Benus I.f'r‘}w’{’fg C 12 l(‘_{?ﬂm‘ u)

\
“ mlru T o Y ¥
O y ) A li.-ﬂ"."t‘; , {0 Op == ”i?l} Q frry (I'"t;rj_] P;Iﬁ‘y)




2 <+ Bonus Lectures (Z'lcmw@.>

\
nm.l.«.t) + Toarday  (0:00= [(:80 anry (25 ;f,-,?)

C

D= % ia#a(fll

N R—




,." i}.r.‘ml{\ la!'r'};lf('f) ( ZF IE{'H‘\N D)

N T,
“I-mlm{ A I'“ﬂn!”lj i {O'ﬂh — “"';l} O frry (;"‘,;'3 }_’,',r:;))

L

b meelt

.

=2 1y A
l :”a\(ip I , C/u h{ f\p b-ﬂﬂ‘.qvlpﬁ '-j 'T) - Q e ‘;;'1

i - ——




Senus I(‘r:}we{; (T'Iuonw n.)

“t'n&'-ﬁ} 4= K I.luﬂffﬂm} i {0 00 = ”- ’.‘:!} Q e ( *:, ';, ;“ ,ﬁ'y)

e

—r—

3 mreld

)

b Q 1 e - .
 Tv o T o e

\ e

/'\ | &uﬂz.n \( rldﬁfm": FL--JI- ~—£ M i i e H rﬂ"(/' H ({J";" 3 }




- }’nrl'nll'f\ I [‘L’ILUL’{; (?_ lumw u)

“t-n&ku& " : I.“.J"flf{ﬂ\j i (Oﬂtl = f'(, ?U’ Q frry (;":, r} }’ |Iﬁ':/t)>

| o

2 L gw - ; IR
:._ -:: F ax(:}‘_j‘_ : gV ’U f-sp. fﬂiﬂ'qynﬂa_ fj 2= Q o 1;'.-.3 ’HUJ.
Alaeliaic fl#ﬁimlf: Fiow ~£ Misimed Mokds '}*[ (C/’, ?)

“,

p=2 P*hafﬂnm gm,.,;.,t.




) s Il'r.’}ti.ﬂ:{; CTIQD{\N&)

“{'lﬂkh,ds A 3 ] lii'f“lftﬂ(:} | {0 'flll o~ F( ' ’;U’ ﬂfrf\ ( }:’ r) P \llﬂ":/j)

G

LJL{’L'H‘Q fﬂi'.ﬂ*--.w-.« ré D=2 T vnn mredd,

) 2 ‘-,:Ffa CF
—~ A p,

.

-

pay :BEQAF'. \ rl-d'_,’u—u'ld ah] .._S Misimatd M (TN H (9! 5 )

p=2 Mt{é-v’lnwu Berunisns,




KBenus Im:}wea CF leonor n.)

.

L-

Honlgy - Toerday « (0:00= (1130 amy (%5 ;e,'ﬁ-y)

a ek,

D= Lerd cF
G ;

b e

crutitel. el 3 D=2 T
Alaelaic rld;’-tm"r;}“-au -é) Mieimeld Moskds f—{ (9; 3)

—

- A a B L - —_
7 3 “L“{a“q““n 3-(/1}“.1"“‘_’ < 'f.'i"]'lmi'n-J ?h"n‘i'n) If?hilj ?(Qtutu ;>.

W U _ o~
l ” E - LJJ{{,

3










\I T 1'»“2;'. oA {..45* S ( (=5 ff? )

[

—;J,J 3;'1!2 é’lrf

Al o’ rd
' b"‘f'tra %}* " Uiy,




, ‘-' TN 0N OFA i.JJ* 3

)1




2 1) :T i.’t“

iJ ML L_u LKR |

.




r
> ’_H—'—‘\_
1'46.:;11*'
P ? _T-.ﬂ Al L" ">
it e (1 Sk




 primosy opuad s ( C=(/7)

\ 2 ) s
'}JJI! (Zlﬂd_i; ‘ééﬂl

6 5
\ ’_\_\—/ﬂ_
ry ﬂuu‘f

e ——







_E)LJWU&HE\- (.bn\lﬂ(’ﬁ:ﬂi %wdf&u .,.g C”(&l&ﬁr.&. (nﬂrr.ﬁop,m rgf'ﬂ 5)4
(fb".}]t J wrm‘-‘-’l‘) “'3 d “""-“d ekl |

o | e " !f
PWM:. S0 R) 000)7? = T Uy =) '? lq.




‘Et)ﬁnﬂfﬁn.uf\- (_lon\lﬂ«"fc-‘ﬂ ‘S‘-‘Jvd\'h.i ;é g;r,.@&b,_m ("ﬂ‘mpo{;j* ﬁj'f‘ &)‘
(flﬂl.hlf J wﬁudb ”3 -_J ";rr‘a ’fﬂﬁ-a'uﬁ-

S ' : = Y
TP . COo(2) o0()? = !'_r?]*'hf =l ’? [




_E)lomvauem comafictrom S chins o Qrm&# s Chod opaata ),
ihied L LU N “}0) -J‘ﬁ;‘ﬂa okl

s | J - i ’/r
WM. CO0(R) 0(0)?P = 1204 = 7 {

oneny .T...h- < £ T (YD) =




.9 huavakles Cowaflctiony 5"“'#‘““ o7 %&h’v-&. ¢ ﬂt’r.f’n;n,mrd‘.l v
(flﬁ.‘ht‘-*-p wrm“"}b “‘ﬁ J‘"‘-‘a ekl .

i | . fy "f
P o) 0(0)P w =y =p lq.

{po th’~ C’F{'t’ o - f L




PL)WU&H[?M (M\(Q«“Il'ﬂ‘ﬂ %'JJG*‘“‘;J ug t‘r{'..lcﬁ#v:-. (fﬂ(ﬁpoﬁmnf.t 5)+
rihied erpomedy uﬁ _J'\;-..a mezh

TP . Pt - L_ = = 'j/f{
P o (2) 0(0)? = T A

o dvi &2 8@) Sta\D e N
wosy ) () = Zn = . @Gr-T)

4

K

L




h_C)LJ.FuUch\- camafbction E-Jacfﬂh.: *’Z l;’pq,c‘h,h.,, (fptt’ﬁﬁof.mn.f'-l 5)+
(fu..ﬁ‘tb-p ‘M‘fvrﬂ'&ﬁﬂ) H£ j"vaa ekl .

“n '
PW. o (e) 0()? = T2

Qv.? Tbth’ < F(¢) T fnj) bt J_L_'
¢




P

'3]"-1"1- Co(R) 0()? =

——

FT?_]:}:} V
) v ) o - ---L — -\
aneey o “afre_ WD fe £ e (s A

e —— —_—




(6}7 =
() ©
‘ir’fm. o o

=V

L= s &
o= €L |

} < t(R) () = o

: ca'j_:’h' :z el ({ i'J SA‘A{‘h,H(‘-

LD}IHL'E}

Rl —

;fn. '1-’ ."_'2 E{\‘fﬂa .

\




FIdLE < O () (0)7 w sl
j DG 1214

Uuboa Tuh’* < f(2) \ (e0)) =

e | |2]®
LD‘UJJ.& ‘“\‘ % oud 4 IJ Smﬁh}.’ﬂ.—___—__—_‘_

{- f " = ¥ ]
i P =Y Tl




'f.‘-_'f'“‘r;!.l(;} 127'7.1 (.‘!J'S ( C= ”?)

']: I /q:'h: ‘I{E;T;hq\\

il o’
I b;f, t, ‘i)* :"'a'.

IS
l6- U}

= ﬁ‘-uﬂ' H-Jt‘*&i‘fﬁ c‘w‘f' »&r&:)




[:} l:'r”_\"f_‘i‘,_i._ﬁ ' ( {}Fﬁ\l_aj-*"[_ﬂ'i' %J.ﬁ r,f'uhj .,.é 17{; Lh’-\- ('Iﬁ_fr.f Of L f;" A 5»}.

l_fl-'ﬁjlfd Qﬂ\."'i!_i,;,y" t‘ﬁ .I \I.IE} ;.,_;J;JL_C i

"T'*“' (e o(e)/ w 'r?l‘-’-z s O a\J

I r Qf = | s ;1 ; -
J"-.-l'\r_' s K L YELrY ( J o — -1_.-':..' jj B __,I, .'II #)___' 4]
- a L&Y

——



]

.;1ﬁklﬁarilt"'ﬂ %l.l.-g;fuhl p& rf}ﬂ PR Y (fu‘r.l}n 0 rJJ HJ. )

L‘}l g7 U{AI’, eY
PV

& [ q
; -jf'u'n- o () o()/= E'I-ﬂ; J'?

|‘ , =
> - 2 =T \/ = |
iy‘,naa ,11 Pt Fl’f’ % (e 0)) = }?" v 5 ( J{)_ __l sl e |

V| qum—

_;.hnl-b “'.r '2 el € 1-} S‘-ﬂtﬁ“ﬂ i D=2 —Iﬂjj

Iz 1D 1P
g n ! Tanklp Y o (4 ,L," M2 awd - il
.Fr.:..-] g (ﬂx Ve ;’I IAD ( J - ;_"F__(.f’_lﬂq) L .-Ir) Jr{1 ?_

b | . b

=] 07 e —_— 147 b













N-_l,” nﬂrﬁh ch r-wfpnr-‘a P'J.Ar.'f‘iah

ZX(d X D=0




N.".,M 'J"rdh s f-‘w,P”I'r*a Pzg.rjﬁu

Zx(® X D =o




ﬁ_———-—— i
N e e rl:r.w.P]hnB rf&uﬂi}h

ZX(D X D=0
ﬂ "‘).}bxxu..ﬁ-,o eepahu 3“ wnddahion whnn eﬁ Prton it




e ———

Nk

geditn de rﬂulph'wa rfdu &l %N

ZX(H X P =0

'j] ’D,}},ﬂ{h.’ﬂ ﬂ'}‘ﬂ“’\ﬂ# gﬂ w"“boﬂ.‘mﬂ }-.‘-'ﬂ"':hh ﬁj j)ﬂ'fﬂ‘ T

N
/-;1 J = Py L Rivee® e ;:J.'x, <
|5 ) ¢ 2; (}/.-T" )1 7(?1"*I) 'J'P

i

(
'

1

e



Nudl yeettn o mwpuma .«r&.-ﬂm

ZX(D X D=0

/] 'Th}bbu'*'lwpﬂ wahbu 2‘11 wlv ﬂ 1ok /.“rhbn & Pﬂrrau‘ '

/ ‘— I)" “ --Pr‘h A A {
47 7oy D e o <d*;-.rv> >(>

o= | @-3)  2(2h4I)




Nudd e de mu?]lma rrd.aﬂ'i:.n

/X(?) Y>:0

@ "T)-}}L-ua'*"*p uy-n'{‘lUA 2‘11 win o }J-'chbn ¢ ;Jﬁ'rra ine

D ‘ A P - -'{Jﬂl . f
/ ) 7. ?_. D 1“1' J AV = LANE é:?ﬂ. < T}#’h {‘}) X> = U

Ll * @-3) 224




Nodl ¢
,ud‘fr) Jlr,w?“rna l”d.lrﬂ'i:m

XD X P

|
- 03 L E
Tl

@-3) 7(?,_1..-“) 4




XD X > =o

q ""') )b.u'h f»' :‘; ‘ﬁu,; é‘ﬂ win rho f.urltbn ;E? ?J.r Ctoa ants !

N

“Tﬂ ‘ / . -*Pm A

/ — -y ‘D"a‘i' ' ._-__.:____1 - g— . g < (ﬁ (I} X>

™ | @-3)  2(2u4) G
6 A

Xz E' hy ) =) % E!;}h[?]-' ) s}
. F(l’) [',' ~ 1?.‘




ZX(® X D=0

q D }}’bfh ﬂ“" abu g“ “wn r‘u /-’ icNon ? o YOYTA

N | P
"l ’ .r)r e KA 2 | .:_)
" Fiar e g-.n-> < b (7) >(>

. | ' (t’ﬂ) 2(?)4'”) ) <
) 6 @) A
= &4G) > ¢ P :
X

F(i}_) *,-'..»EﬂJ




' Qo ) ueb A PRI I
@ ”Dnﬁ}l‘u{hnﬁ' i"jlu"‘lb‘l g.“ w!n_q_,p{’ /J (‘.hb ﬁé J PR
——) ‘ f g o " 2 :J
/7 ) 7 ?_- ;)--1-,- f .L1 - o - ;a?\- < h X>
it | @-%Y)  2(2h41) |
6 Q)

= &4 G) > # EHE T ey

, : f’r'lll.l

Y - ‘]‘n]ll(;}‘) E}‘;h;f?ﬂ




A b E—
= '

ﬂ "U.»uud"t-& Pf‘-"uu"'ltu gﬂ W""‘-Upﬂ#lﬁ Mf{\bn é’)}.—frﬁmk '
-t | 0
L ; r;). SRR AT 2
‘) =¢ ; T e e e SO -g <dh >(>
ik @-3)  2(2hW)

6 @) A \

\(: Ej;fu(gn :? % f’ﬂ)h(ﬂ” {1, ),
. (C(?) A - Ay

(I'I”(?}) Eﬁh;(??) ((j)!q (?) Z[-,hl (‘,I" ﬂl"n{?ﬂv .




é(jl ww.ﬁq’m l. fﬁbn 52? J}r«.'rf.: Py S

(F’ f\) i ;;;;J;;I; '9 i) <:;‘4L1 EK/\:>- Ml

6 @) A

- C_': = 7 J i
Y= &1, 6) > ¢ e, S
&

: Sy (e . Fﬁ'jdwﬁl\
Ly (2) B, (2) L (D &1 ) Sy - G




ﬂ "i‘).%budhﬁ F;ﬂnn"'lbi gn W-"'ﬂlfoﬂ’l{‘--‘ }w{ﬂl{bh ﬁ(v}]m'rra A

(Z-3) 7(dm)

‘ fj -1 "(jml ‘a >
- P 'ﬁu = m—
?-2 5. 9 > <d*‘ >(

\/-‘ JH.(QI) =) {/ ‘Eli}h(?}

0= ) B gy (0 By ) B

6 Q)
F(?) []l
(-(;[',,' M A

L. r!r\"l




1@ FD'»"‘“m*ﬂ F*jm"ibx 3” wr“‘-’oﬂ"ﬁ“ }Wt‘.{\'bn bé’ Jm'm IO

‘ - D'ﬁ- 1 "P"“I B Ny D)

L =1
e i

i @@= 2@y
Y: .C};H.(Ql) =) %

s




oxo = [+ 7
ot = O

£xg = 1




'ﬁ-

Fusion v adun of 1%: Heie

Oxo = [ + ¢. oo
S XeN )

L ]




; i
Fusion v wlu -g j-%*ka/“w.

c T
cxo=Tte = Co
G-Xi % i C‘i?I.
£x¢ = 1

< o) (?r) o} (??)7 -

Cors




\Siow Y el i
_l '-_SIN"' U'£ *mé/ .

Y 0" = '_1 + §& =D ((ﬁfi:',')[cﬂﬂl/

0
S L= o
&

S (C‘r‘:_:r.*l)




e e
_‘{_.i—siom v wli -g lwi‘z /-{:d.,(?;
Gy o T = ((ﬁa:’*") Ccrzr_

G Xe S

__gxg = T (Cuz =)
fl’p) jkuc.ﬁovn o

Jiose




{ usion v ulis —g :l-ws..q Hrd..,?

0 X0 15 ((“”T"' {NJC‘”‘*

o Xe c"
eve = T ((‘E‘;.I.'"'l)

4 Plfidod e

I < &y(2) ey () @417(?11 T o) =

‘e

’

7




{'uslam w&ﬂu'glrma H(ri-.l?
Ol {07 = ! (C‘”’I“" JCC’“’J
(i S A |
e ((“‘I'L_')
l’})) 3‘“{1‘0?1 JX

o < Py | a)ﬂm,(? é;; (2,) &BJ (2.) =



| W sy "y if e £ Hi’flq.f

grora Je1, ™0 (fcr")[_nr]
((“:*-'}

—

J" , l'u‘- --j :
r.J. "a {?l "}'j. I{III ?‘ﬂljil E.-'lﬂlhj? =

;;x-*’“.l.t “r-.l Al 1]

¢ D)

o /': di; € v
l; 5

.r "y




{ usion vy ey .g 3—%&% /"{(Cid?

0¥ o S S (‘N‘I )JC 3]

G X2 S :
SiX T T (('?‘?.I.*'J)

I

| /f ’]) j‘“r‘}nm & ‘ -
| cj /%)h 17 ) &DL (? @wa?‘(?llj @ﬂ't("}t)> - )
( .'é}hé'llw. l.Q Wturih (9.4;,1,[1

P- s _2 (9‘?: < 7 =0

(=

fo 'fm (*ﬂ; Op- S NSO

B 14 ?
/V'- ] O



\ U Sionm ""\ﬁ“'z?l%»ﬂg HM J
ol

QYo" — T'i © i) ((G'CS—I
G-h '
(G?‘?. I.‘“'J)

i

G X €
X% :*T[[

| 'If ']) j{\lrﬁ)m > ' - ‘
Cf < %h ) &D% (? @ﬁ‘al(?lj %,’a'x (2 )> -
t‘f&uéﬁmﬂfé Waud { Ao chity
P- Yok -.2 D?: < 7 ~ 0

1 — i

fo j::] ('ﬂ; 0 I‘/Pq) &Y= O

=1

/(}' | é (7;? 9?{ 2 74 l’]{) < 7 - 0O




{- usiom v alu ’(‘? 3%2/4«14); (
LA _ - i/

07 x (o7 =t e = ((crcrrzl-)'
VRS

Exe = "1[ (Gm :r..*--'l)

"'f'] Xn chov  of :
c;f < @y (2) a’v&f(?t éaﬁ},(?z) EA (2 )0 = °
(.‘6}‘*3’1 AL LQ W(Mrla‘ J.}Q;L,h
P- |84 7 rD‘?f < 7 -0

fo ?'




‘ U SIoM %W,g 1%}'*5( HM

Oxo= I+ = ((’G,G_I__ (ij

S X e S

_fxg =T ((};?I.;.,)
| /f ”}! X\Mr'hom L:rf _
j (&'h :’)C};’}, (?,) é,g,)(?? EJE/A (_)t)>—~c)
[‘&*LA’IWMQQ W e {( { A, l.h
[ ./ D-z: < S =0

'l'—\-n

iyt (ﬂ &)Tz},&)< SR

"{)l | é (?i 9?; - L ﬁ"] i) < : ®)




W= e a0 A2y

! . 9, | g #_%-'——)-\-' ,Q\h'}_
)j 4 2. ({Z—?ﬁ d¥ @-=)







> ' J\: _,Q/M:? L ’e"'?if

:t 5 % , j\" _,Dn“'l.
g d +2_(___"7 j!?" "'%_F)Jf
 FRIETS e 1




ﬂ

J\ 3 - 4 FETEN W gt 0 Ay
. 220 +) /
S ( | )+ et I

l? v & (o db @R (2-3) (2 -

A T + . ;
*?’_L+ Ay Ay L?l"‘- i R ANl ( P @ P I.H('fﬂa‘l'x,(’hlt}‘}k.}(hf_)
) (1) G (-%3) =




/
I ——— e — S
2 W Jap 0 Ay 5

, J = 2cahin

e * | ’Rq M'ﬂ' Jﬁ,,l- j/l'?,"g-:!, a1
’ 4 7- AP i‘! mel; l' 't : (¢ )

~J N ( ok (g~ (2-7)

d;“ (=) ¢~

JQ’N {- »?M'*fn-&m | E’,._ - i’h*f}.viﬂl) ‘}’l () ¢ I l«.,(’l 1@1;11(1,“ i](?tD
E”_f,['l ('?'?1.) f:i’-’?-.‘.lf?-?-;) '
j—zr 5—‘ ( }4 4 Jl’p”"j“ A3 )1 > ._ﬂl)( Sso K
2506 o Sl S (et X

.
X
\L




)1_: D il e Loyt 0 A
: -c_(Jj. 'IU

: I? ‘ ' 1\ i o eL' +""" Lk ’41' b 4
J + '/ (‘z - o G- )} (P=7) (¢° 2 )

J‘p (=l

"?"_ 4 rgﬂi + -Pi'}.' .Qﬂ | Q« IP.1.1 Li‘». )A ] ) < ‘i‘,l'.f?-‘ ;1‘_ Iy ('{lﬂér}'h; (23) ‘1] ' (?ﬁ-)

(7 2,) (-1 AR (A-) =D
=20 ] 5/ ' \ 2
‘71—'1| ‘ ( )‘,] jﬁ _‘i'p-il-i'jn'*.- - 2*. )6 (}\‘"j:' )1 0
.{1}..“{} nﬁ Y (I- v Lk" ,




L s 4 L - W T T RS R R A . T T R e e e e ] [EEE s e ey

.-rln - AA 41 L fl"-f."

gt ) Iz A i

'_- ' ,1 Lf\l + - 'L.,.._ - /
o T e\ sl : vy
(J lI 4 2 (g - cl? s }") (- "fl.) (¢ )

d* (=1

,Q1 | /?A|'*'-E'Ij~ P‘.'L i .,g.‘ + Mt FA\,“‘L\I) < (})h(ﬂ }}."h\ (?I"!a’h}(‘?:";’],-](?lj)

TS TERTEN i

;lﬂ:;} ril? .,-'l 2 O' 4 'E.‘ ,Q”’I.,Pn ,bj )" _ FI)\GT(;‘J)IQ
1 ax' \y f]i" (I V) O-/ |) X

'{1)'110 - -
Gf- <é‘ih?.fw3 B, () Fpp(0) Ehy @7




_—g

)jlu i |;.U -.nr llti.l I§ a »'f !!f J{Ilt,’ el ’.l 4
_ A, .' ;)'r o)

A
b

B ow




) | ;";El,fu:: {}hu >Ju Ill WM IS a Mt }u’r Jll'tjul : h'l"“,__h hﬁ -::)r_r_-}:t-t\

gl

M)

[ (x) = /

ARd




]
J"I \ 2
/ ):n LA {H U >J 0\ l]l M IS a J‘--t_;‘,}ii:}!ﬂlr t‘)-‘“r ‘.i*);b#_i'-hl‘,, ’ r:).rrj AN
U‘\,_ :
) ' (L
](x) _ ®
h=o r

Y (1-X) :f”~1 Lc ~-(c141-ﬂ)ﬂ fL qba:o




JI }| }J-kii LI A (? ﬁu ( P;JH}IHM 1\ d ’{." ij"!:}’.’hlr l_',’-'“, ’ { *..511;‘,.‘-“ h‘.t ;J ")r-r. L' b iy

/
O

JJ("” d / I' L{L ]m (b)n-. Xaﬂ‘

h--ﬂ_l fﬂ.j ((; )m

Y (1-%) :fnw ( ¢ ~Catd+)) ;i_) fL qb;;f: > 0




——

) f/ :);}JJ AL AL (} Ce J:) ( '>}U (\ hl‘ﬂh IS d gﬁl L:,/ t'-'}u!)y-{‘mn {1}—"11 / =\ t';
I (K ) = & L(k (b>’"-’\ rn ,
M

v (4 +Cc -(wﬂ)/?) g- q\o,f— S 0
(@) LR




> | P )’-}!u L (l ¥ "k;ut‘.‘lllﬂh IS d Lf-‘;k]' U":?Wllr l'ja‘nz_ _‘_tgi}})“:h‘p "‘)-’-*’- hlf""

DO

f(x) = 2

1__: (a ) (b)m Vil

hso m! (\C.‘)M

\f(l X) f 1Lc H(MHD;E] _{)mq\o:f);_.o

N\ @.= [asn) P
), | \_P(n)

CONV e
¥ 0,
W el s

o =

[ |
| {.“:rgh %




|

LA (lflu '~'JH’ I]l‘“m 1S a4 ,'-|'I:'_,}U"--'}{J|.Hf i"!,'“‘ +|: l-SE‘.}-"hh,,_fJ [l},,r_}i by
d — P — Fi

! ] ¥ ]
2" A J
] J i i ]

.J
O

J;(“ / - ((a)m (b VX

Y M.’ (4 )r'n

yil-x}{ t(rh(’aﬂn)fﬂ -qb:f}-*«o

k (a), = (?(m\
(™ s AT r(il)

Comy
{!‘ 1 " b‘d‘h{ I'U.hlff 1.i,1i!-l_u O\ andi ‘:l

t'-‘.ir. - l |

-y 4 | % e I B '

o -,({)TT |
~ h,.h-u...____ Jhieg é“ (')‘E‘U)




0

.‘I ! { \ ‘
L/ ),}hfu(lh” uu‘lh-la. 15 a4 »'-"';;Ii'-f-:;,‘-!urr el _*‘t_j’r""*t_i?-u-fj.____"bf-f-_'" o

P(x) - / L (B

hso . ""1., (( )h'\

y(l—)ﬂ{ t[c-—(a{jtl)f‘\ -C{b‘lﬂ-

N\ @, [Lfa4) e
MS o Ao ] I (”)

COony >
(” b&:h{ J 2. 11"1 lh,‘l CUMNO f'Lﬂﬂ“q:l
b

%J(B)f

Fge) f‘("b’ q_-_ 'D"‘ Jt‘-
L .4 G\w) ‘f; ( ) 4 d,
. : )4y

e







Pirsa:






-, r)m- 'ﬂﬁj ? \/ E: { ; (jlh“b‘) '!‘:\\\ / 'LI r{n't’f[‘b"r'*u-‘l}

sl >

— 3 —

(1% )

G: <o Qir) §QRG) &3 8 (4, =




3 | 3 il 5 o
= M i .—L
X 2 () ZF(A’)
G <o QIF) §C@R) & R (2R, =

o 1/Y4

Z |3 ?P‘i ~
l F ()
12 T4 E"!*; ?91




(3 b

ﬂ ;\/ 7 .{.dlnuﬂ \\/

AT AN

; | 3 ) i
_— ' 0 X
70 2 (1) TQ)

(b : < o (ry) §(2:9%) ¢ (?TIE‘I)'G (:?1’3”)7:
1/4 -
Z13 2y o - 2
' F (Y) g 213 224
Tin C1y Ty 24, |




S ' Ja
b

..;)m_a? "’\ 5 R A-dhend K Vi
i

M- t‘f[‘b"r‘*u-‘l)

$f- | ‘_-}_ ""l ) 3 |
a— (£ e 1
Z =X ?_--(l-x)”' 2‘*@()
(; s < o (uir) §2,%) & {.?Trlér).ﬁ" (?“Ew)7=
4 717 23Y
Z13 2y i = El2 3¢
] '1'_(1’1\’) : Z)3 Z2y
1 1}11 2"“! ?"1‘1 :




(10 G )R
( ) o *C- X)ox ' T¢ >';;(m}"'°




(X (1-x) 7:;1 ! <z} X) oJrg . Ti >'/'(*’tf}#'¢
'fl(!') :\(l-l \‘_l:;{ 1

'f’! (x) :QL_ firr







("' ()i C} X )iax ;c', >/ (v )=
ho =[x & R(1e00))
:f}l (Jf\i - | e A 'y
Q""\flﬁy ~ Jﬁ(f'f“@’(r))




-2 ( ‘)a& fc, >” (vix)=¢

"f: () = \rq 4\ (=X

1

~ T le660)
'ﬂ(n:“%‘\f (a2 3:5(*'#'0'(’))

| =¥
174

__'?I'.!» 72

717 13 ?'F,t)l 24 |







- 2 BRSNS A T __.l" ¢ 7)=
(’f (1-x) iﬁgx ‘G X )ox T >" (vi¥ )=

£, (0 :\fi-i V(=X

1

i"'l"’.. \J—l(lf@(ﬂ)

A T ! I o (
-ﬂM-Q,_ — & Jé(w X))

174

Gia { 713 T 2Y ¥k Z Uil' f (x) tf;f:‘n

Al 13 ?'g',l,c 2 | fe |




G »

f. () = \(I =%

160 £\ ) -

Z13 7Y
'? 17 ¢y ?"_'ﬂf 4 |

r'/f

.7', Ui

e

"j"'j

-n‘

I

/

V2 ( h—a(::))

VX (I -t-b"(r))

)

e ——

(x) ‘P}'fﬂ

|

(oM #i'-‘m :.,' bi[}" lf"-













-
"J 4 00

-ﬁ(xe 9
'fl (y en]‘) .":_




] 154 ﬂP‘lA'tD‘IUMJg) r';-j' "(fl {xiﬁ

o X=|

) m
{GXies)

ﬂ(xé“)

3¢

7

)

£ (x)

‘ﬂ.v x)

)




=) b —

| .:':." l T ST T e —— . - e
I~']| L]
=1 |
y ~ YRS
e ; \’hmr,r)mu?b -.r-; '.{.. (x%)
1|
[

4 m ) p
: ‘ l'r? (‘J‘- (’,}”1) () ~ /1 _/)? (A’) .
| !l;l If.jhglJ() = \B\ﬂ 4 '\‘7

d

*._;.



















‘,L e )f—(h/s:

Vi=x l ": \’—l(h—ﬁ(x)) ‘M')J -

T




1/4

'f’\:_; ﬁ?t;

(s = a |—
Zn 23 ?z.,,fq ( M r)] f);,(x)/




1/4

| 7\% f?t}
(*r = Q ( / f
Zn ""?S'égvfu (J K)/ ?/(K)/
- ) ('P|F{l) ! . 0( Qtfl-?H): A

™ ? el (;]

/ {1 | | )




(#.%




(#.5

| 1/
7\, t2Y f" 12 ‘
(_} — (¢ ———— ( } /‘{) "
Zn 3 T3y 24 Hj' ( ()) 1 ?’(“/
(. {‘?|"2|) oy Q( .{"fl:éc"l>3”\wc- f '-’{Q
h ﬂ . (f WML
[ f
Il | - 4 1'
= | |
‘d‘ﬁ’[l" _—-‘:"“-—-——_]»-....____-‘_‘
',i : e













i’y = fi."J
Ay n




(230 (3%
0 L=\

119

A

[§)
)1




C of L !

\) 1/ 3 £
‘ ( _ | € ‘! % | 'r' t"'r',*,?; }
(216 ) * go L A S ozd YY)
',q{fllt"}q wi% ' -
h'.i - ) h f ) {_-‘
Sk B 1 il
? L 'i.""j'
T ? - 1l 1284)
s | r f' :I;J '[_1 (?11 '} } [y 'r ;:l T‘l} Iql rf]-'I'H.‘ )‘7 - - _.-l_._‘ll ’r rﬂ{ ‘*_ (_.—-._.r"_-_i_-jii_‘l_ _-11:
|
L / 7 o 122" {?"‘!] (214)

~ I

QU . 'E\ ) ) “J '

P ™

'H..u




1, Y

= \r’ra ??sfgqir ( ’-ﬁ k’)} v .()z(“} )

T 2 - | .
; ;f/ LTI?:!'} e © (q'“” '?‘-1>T\JP? ﬁm‘rﬂﬂq i pm"d (Jf
| Mo (s |
o \ '
o o=
“{\b\




\I'l" -

'}

f:! q(i;‘élj '

WP )

|'rl r‘__,__f'

\
S O

- |

|
/) f—
@ad (I + vy
. q}( 1 *.-k

Jfoe]

(3 ' 1h Stmd

)



Pirsa: 10120015




) D ity - :‘,rr'fl.* ) = — Jj
119 {3
Al Lin

o (2%

< 0 C 2|9 ) 'O (-*""n'“": )5 C ?Ir ;:"1) 0 {”‘H""-*.)> :

( 4 (74| -
[ Ve
el e) AW
—~ :_'(;"1:) (H(-I):) :" (?i‘,) b (-?1&-;)\) A
N

3

N Al
; ,Uq f/f/

2" [&ay|

I

< { {\)
N\
hiof



r_‘f e (?|'?;)'G- (?_1,.'17 ) ﬁ'c}!lf%ﬁ}
(2 / L '

( (H_. + é) (4

—_—

S ECE) e 20 ) e C7H)

C| ("’) = ']/f(}}(%)




O L=\% ' 119 — (/3

N0l A %:
| ¢ £ ) 8 C 'r’t :}1) 502y .'1’-1, )> - : I ‘[ ;’/I'( ‘
’ 5, " ' 27, Clhag { {
.hrn(enﬁ) 3 J: ’ bg) lﬁzl}J{X*q
“ /)
N A + g 7 <L L?
/(U‘__l'. & )___ (U iy {_\ ____\
£ | EAL s } WY
ECR) EC 20(2) 5 (9,)D 1) Pl /yl ol eguicdi ]

: N _.L-ﬂ__'-.

T =
24s 2y TYRa) 74| T




< &(2) e ?(?;) e (:f'f.t)>

i’

C . : \
& (2) = ‘(rf}f"(#) \

(

Y% T

i




| - r ’
\) | =] 19 — (/3

€ LU ;é ~
< ml (910 (R2,%) 5 C "’-h.'rh) 0 ('f’*u;"-t Dk I / 1Y -
{ - J - — Jr’::’]”” {/ r'fj
[ y 1
/(U + E“) (*U ) f\ 7 & 0D
ST — — Lk —
“~ -1(;,) e (¥5) (;)H(?‘Li)> !) D /I w{ }’ f:m
- \ | ‘
(2) = Y }/'(E’) \ —|*- > " __| \
?” T‘1|? ?ﬁf(







