
U-N.[=.r : go-srtnes

+-
+: f'-' taBS- C'u s.^\,cr fit^-rsn da GoLvnb- o'' ct\r>ne'l i4

trr! tr<c-ncl^ $n*.1 fe-t6**urJ' 
qq eLsbo-'$e- ac'dnr' ft e-v1:cr$"{t4$f,'\ *t^t^*

d!U*K toa-sicrn +D 6o!.vrntno 1,uc\\\kh'\ -trm- dc^'<L-exarkA

raehoec$, -f..co o61"cls , e.cj-cln hc^'.r\-^n ot ,\Fo.hc c\^'c^^*e q e[a&^'crct{' \+€-

p,,rbL,.o\rur-c\ reg,r-Us L,e".xs o* (r "^F 
A-*l\t$!\-J" -Ng'!!U"dt\rsa'vt\'h" ^l

]rrw- go*\oqb +,"seA ,ffir.ts lu." &. o b"hllu"'n lr'co att z-"tll o$tctr

serpalafe-d, \.r.\ c,.\c,rL*\^rc\ .. d*o-a- 
ot*i b{ o aJln\cn-nG- r''l\^'Lc''tr\ {n [*"'a-e

.."*\-sn*A +o H,urr siy 
"A f"[rdd-i"l*:'3T5ffiH^,.-

;ffi;-*-{* ila**-q \r.^J- a,r'N\swce b€A,.rcay\ -\rrn"na,, crr

N
tr -- r< -QtQ-RL-

StJ<rm.c,lr!.: 'lt^i- ltxt-c p be-F"agn lF--o patr'-k
:;-)--::-+ \!

tr/

c*-

,O

(_-.-

Tff;i?*i,.nrnq o'r'ff"
&U

z. Dixcr\ t'.F"(\'';J \o'tur'- p:*-: ,--tlTIS2 ' DiYaLl JU 
tY'Vsrr\sow ^ rn -r rrn\anro e. be.[',^,ern q;^,\'

i- 6nv,un"-\1 P*fu{so.'^Lf! 
Eq! aql ,nve t \* c{ln\^ntg R' bnJ.^,'

(rh!-ya- K fo tFo* g.opcr$oo^\ik1 
c-o'c'sLonF u'*roae v^h'^q 

if* 
oo"It"r-c-

c),vrloo- 6 fm ,s\y'!<rc. { Ll'n'tk '

fut sr.rt t\s Q. E* Q-* 1'6 car,r\'srn[s C0 , R in nnc]"nA e{. ft'Cg in \Jc$

cn*& r( = '/+ne" €b = S.asqxtdtL s * trl^

tso. (l )-v-

-'. K. -- +,*, = {yroe*lp
. g(rrt\

F= ffi* {"#'],$,#:*eo;
\>tiht^n

-----@

o

wLoxq

\€

rb 
n'Nctr



3..dcshil.!ri,g1 *trCD lnto a-ok@, Rrn1x rotALe t-1r@ *
0

\Fz- = -' -_-r' Rrt \tt'-e"R- I Frr = 9*l ^_-G"
A - er Qr- Qv- {'r) \ 

-' t{ 
"eo 

R"t

@ =ffi,cd,t

t
t

NoLe-'. 
- 

?- -fr_
l. T.^o- dorce Lr .^ Q\ &ue-t'J Qt ir 5,i"rern 

\"q

q'
o(

,8tncg- 6*o, = --R P.rL-

3. Tl^4-Arr,rLn.-o- R laeh>aon ,m c.^t^ a.-d' \>adr'qa qtcn&Q--raWtsbe'

tJ^^{.-c-on"1,onnA..^rltt'\6.!.Jr.,cc^^.&.rru.ln.rt.nrusf(\'..'ba&rl"l.;\tnrut-\!
q **L Q r vnwt\* be- potr'lc- c-tanvg<-u ;

. '.i

q. Qt .^A Qr- 'tr\!\tk lce- <\:!rtc--

s.{r-,-lo','(N"tQto.''tAQ;rntlr\-toe-\or\c-gvt"'ftoar'crr'rr'b{r'a-1p+<
Ut tVt*^**,s qSJ o' F* un\,kg- c\^q^{'L5' qq'-c'O

{

I



StePs {o So\ve- DtoL,ic'orts trvt Cor^l-""nds

l. Cgr\otcd.^\ .ttt - paa$r'cvr vc-&ovs t \* lotnk \'b\^!'-t'(e SUll C'\^crq4l c^/\-0-

,!-oc^$.A.

gbLodn tcc ttsrtL va<$o\'r oi'sn1 \uL 6t-' &t,nF -$'i^c- t"'*t$ -Cur tw151 '

Tl^9- cljvcch.n^ to -\ouccr*cln 't-trs- 
ct^"^lqa cxr tl)\t"'c'(n $A-!

\:D b€- c--!-*,.$'..9tJ'

\-*exe.rt 3. lo

3- Us{"6 Co*\otobI \cr-w' exVYe'D^ Jcwt d-"<-c- "*ogtoA 
r'n F;''r' vec$o\ da"n'

,*.t6 \li.tore d,,.-4- vf\cxa chc!\*{/ rYtfi'cJ- 8btr !t^*r td eacl^ <-t^o\'{4 n'"*^ff

-F* 
o<' 1Frr afi.o.,t8,c '*nOn'Y c"snn*Agthtn'

s . UsinT ,b"tr lnndpL "{ 
Arffio*i\l'^^'*. vecFs\ r8t-tvn + ^' !^ Ot'r-c-a

a^Ujl-U"Lrt e'*^Iiav r'u @' ve*'tLh'.nrF F*' ox'*<..a\ cntt'u cJv\c^'\*e-urnd-cx-

c-or,aldoroh'cu'

6xqmp!.s L A c\ncr-rug.L Qr = 
*?-'lLC i'o Loe..'ct( *t- Pta,\rgl o'"'& ^

Ckcu.ge Qr, , S.,ILC- {n ,Locc.S-c\ cJ- R- €Srg,-r) tn a {*"c-'xgocr' 
f""d'tK

d** <-.carA-r\ o.. erbd et a^ vado,- *"lw\, 
=-r-.r-a- &rolernn'c,-'1r'vcvr 

cvu-- t't't'*

wrtl.,v&1

#luh'on : Ft t^n--

5--- -6dr'tQ{lt 6cra

or.A T. n- sa-!-t sql - zaa L.
-11\e- (rN@- d\ Qr-,tA a*\

E- - Q,Q-'>l - 

--;--GrL

t{"<D R.;
q, = Rrq = il-F= (s-ee)X-tQ-'O\tGr-tela

= \\&r. + t1Fg-gQ

\d*r\ =@l\.\qx\
5q, = --Rt ,> -\tTt'+ 

\t4l+SQr

\?,,-\ lq.llit1

o.als€AL + G zsH {l lF o'ssUr63

-Z@ ^ta,'l e- e e,o\t+; p,alse,dr + o'28ui5t

* * 8.gt{Yt6t'y Qv ' tl+g*^ * 8.SqYr6t'y Qv ' tl+tt)'- o ' s6 qLC^J

>_ _o ,a5\6d-a_ _o . orr6fS -f

rn.gnt\*da 'azgr-2-Q-, N

I

le

r',

"t- -

5

I
>>---_-

lt'

(r-

E
{.Lg> A'-_

n (s,g-z)

i

-v
6r=
E" --

ctt r



6cam1t-e I pfnF Cfr'ce\t-\ SnC "^A 
*}nc

Q-5 o,, s ) r'e rpc .-$r"nt6 '

&llax^nhvqigkud"

(a.) Dc,\errnlvr-c '$( &'<tc c'v\ o\ \nC

(b) F.\.'.& Fv-ckft ft'lLd 'Lr\<r s'tr\ 
'€

So\u\'.nnt

a?l-

o^.u .to..$..\ .^$* Qrorg) *^-.\

l'b

t:l
l-I\
t-
t:
t:
t:
l.:
t:
!=

-

-
h-

!:
[.

t:II

y,i.r.\- clrc''$,t- t^_-L ft, '3''1)

--k t , -z'l)

t, -}il)

' Czj

q
+)

C*--f.)ffi"
-q*zx\o '

+
\ c r,-a,

-Q3,o'

",'T

- 
QQt

/ Ll"Feo
L>\rt-,

! -Crror \)
----------------

-C=,,r-rI'

't
:

_Br

+\')

L.
K =lr2

s-
q rs€o

QQrc :, - \Al)
q ts€o RL

{o.fnu
' Ll 

c, -3,

ro-1x,dl I sGU-t:)- r z(.et-3,,2^ ?

'er--a')) 'l

@;r+l;r'J
q*,;) ?
@1tt-- J

l=

--e--L
a

Cr.oo.t,r -l'2e1 1'\)a
\

: -\"ooqd-x--l-zetfu 
+ l"Ltas tl*.

--t---

E=
-l.ooqa* - t'zeL{a(

-.1. oo\6. -\'2sqas

r t-\dunsJ

-t\t \ ag vl'n.



.* "*5
*$*-*:X..*\$^

a...(*. c\*

ir$'ko.

4rc*rlq .\ie
tve cLrruge rnrruivtT u.,t trt .^t,d

irr \ra* vf crni\ 
n 

"el**t^,. 
So_\



A foi 
rrF CVto-\gl Qn = r J.l9 la cA-F A Ct, o, 1) e.*.d Q g = - irutc crF ra[o.,or*t)

Ft.,.c\ Er, Ee, c..^.c\ Ep *1- ?Clrzt3).

tt
trI
t
I
rt
t
rrl
I't
I't

t
IA,

ld
ia* L!?
rT 96[i s t-
l,(Q

!f vt+.*-6 c?t ta <,

I? 4 |IY[t ;i q 
1,l" -rtY

fi':i$q
It Tdr1
lt,7 3 "i

I'+ 
u4 

': "

l t tt?6
)

t
r)

t

t

-rl.a_ ved'o\o j"**7-
Y+p

-letrC<"L:
A(oio.,D ;;+ Pt',2,3) ia

-* il. + zr,q +a6. -fi4- elF5- t Q--u
= G +za* +:-Fa

Jt<, rnognthd.c- t\n .4otsc^tAn \Gg\ =

Sr'rn{Q.<^^Q,21 vqr}e( b^{.^f \^tt^t- B(oror-D <tpco..^"c{o pf rrz,3) ta
uvrltr

Qr : -G* +2FJf sd.3 - o6t - oE3 - Fu.)
=, 6^.t a25, * ,,.qb

Ets .ncqn(r^.&r i,': \fgp\ __ JTffi * €r
'il"*" tiLdv|c- $,rr.{ tn Ce^^r!ean'e,.rr qoor&tnffr *y$+avn .^t-g.ri^h 9
&"^l-t^ t(r! '6frrem e-ln'c^'"'X'"-t to

E = en +rr_ .+ Ss fbg
vn-(aF*\' lEm\ '.vt\e frsvf \f.r)

: -q -er*lr$* rdt
trN6xg. g \ne*xr1 -6

= 333 r(p.\la_J ttQ ) - 
qg-s( d*t:[5 { *a\)

f v- 2.sl. ? 6r. + \.}1. \at I l*qlr'q--t U/* 
.

g -- E1-*1 + stay,t Ea\b
'TL^c- (srrwr si on- 

^1 
!.;.r.t 

u { (,, a i}tn ngwritcJ c"..4\to,trt,A!ff^

\-- J-\:'*b- =JET+-* = .f\ 
(W)&"'P)

Tta, c-enporc'rn*cr sf €1Le0...- **a{ f,-nf<ns\ in Ftr. sgxo"tJ

= 23c1.+ gt.,. t1 sto:e "ab QSAGg'Lt3o

+ Lar-. \ Gs36,?b

-- 55\ "+th
\ tYr\^qc^^ly

(3e) E1 GsB Cos $ + rocose <r"r$ - EESin& ' '= 2ss' Vl*
Bg =*Ea-sa+ +qJc*/ a o'cs ee-otlm

Etrr tn <y\^o^nlc.*\' Ceo"{t1.,r$i sg}er.n q= 5,st{ " + I t >sS6;, vl*^

+ = s6.ao
\\\

:_ 63 L{3'

+:?tfL

altlevn aAq',

( Err = F*St*,o co>f +5 SnGsin$ + g3C.re
\-.



$, zonC goi<rts aLtcri'-3r- t"t 'Qlrcc.$ed 
J P(.:'rkl-3) tn {xec 401*

G, o".'a Ee) tb) tr,".d -6 oF F t7,L,D Lc: Q'-.d iee [oc^.^t

."l.l. poi'nlr: 6.-$- ur^o*c-r" Ex= \ Vf 
"n

\^r- e4\ra'n poit..t- e\n'c'ge tlD CQ = z-o nC *-+- P L-'t+l-3)

q) T^o-v,a(** \"*t^g !ot^k 9Gr\,a) 'lot,.r^-&o "*1 ?cirt- M () '9'?)u

g^ = C-') 6-* t€-\)?J + [3+:)a.

A..urncgt\\;.c\-A la \{-66) =

-.. g+L tE) irr Qna\eriorvr co..{rt 'c^!-t At*1rx'-nnats p"irts?d'^^o{"

lre glverr. c\^tn/*( *P

E(r:= Q,= f=-\-/ rp5-€olYr.\t Vp*\
5'1 - Q.-9il+ Q-tlFs { G*)anO6

(-b) $*te_ Fi^F
UJar gtlr-

E* = \8ox

= tRoX

E t4\X\o | 
-

- SA'^. *r-e5 + 3q3

Q-e*z-)o" rtt{)a: +@Stlqs

t t= -t -*Q-*) - + Q't:j]31'*

\ TSGo

,- \Eo x

[e-+* Q*f+G*.fJ zt'__

Abg, z-,O, !.\ \fq v^0".q1 tn !F,- crbcv'Q e1r*oJv'r-^'*

e- -?'st qx '- \ "S\ [S t 2' st?S Vt
(q) E1 = \ qd^ 6(ue^,\/ 

rd€ Ouj-ae-U<*5{w:e

furl
, ; a:!.}' pt+'fs o'n t'b\roc{A EY- = I 'o

^-1'
?* -'-f +(s-*J-*Q* r) 

*J
t.nG-i.'>-- \'- -'/ -. .,

=:-g.."ti[*b 
c. ^ rL-r-rr.r- - r -" 1'/-

"l^t Fd=r r)^\ ro [n-- t+)'> fe-';-* *--y *A. t?ri,-

r,L^n3 g>=r,rf* \so h +3) = [e-"f + Q -v)"+Gtfl I

r.oul*.

ul-



se{a-

Co)

s go{<rr- cv<r5e Q\ -Lrc.$.\ *tr ftr*- or\6in t^ta-e* ,a?^ca- 
2 Pva&"r'cm o'

$o_fa E =- tod, u/^ c!"r. r=\rn,G) R*.&Qr i Qe) trsiS\fuo v^$*l-q-

O, , trtnd. E *S- ? (?l *\,,S) trr Cao\err\enn c*-n^pone'n'S< ' L") .,si'X 5..-'

-}x,rns- v^[,."o ++t Q.l ,$d E) ^F cLzr LP) t* %f[."^dri*J 
ct#ff**r

\O6r tl* d/r rr-*\vcr' A^e-pot^vr'ts Ctnc'\^gr- no q!- tt't't o<i3r''''r"

Fer'-cEt)-- v-)!-*€o f-"r
-'*c?r=\R€orllatd=L17\xg'srxt'5lLxQ)L*r'o

- l"ll\sGXtC9C-
Qr - 1"tlts6\nc-

tU; At- botnts p(tr-\ls).,'\r^o verF, or.'srna$tt t*''^ o,r\r'n

4ocoavdo ntrL F^r-e o^d i\a rnc-qc"ih.rdr- o!,\-a--

tIp
TtA'_ €FD c.[- p**rQ

=Qi
\n€o \E*\"

= O, tz6.- 0"cr665+B.g"qSqi

gP .D?

fP]

r- \tto?\ =Gc

1. trrs6xr51*''
kn-x f,; es

zsh*G+sQ

---

(eo;'r--

("f Atr ,poirrh C (2-,2'l D tUt vecls\ o-'\inahafl +"" crrlrn lot"m^r{.a

',tUL Qc$^F 
C g.^r.d. tFt Ync-qn$<&!- to

Xq- - "G. t:-Fg * >t o*o\ W,\ = z{3
'Tt,-r eFI b^&- ?**F C {^n- Ccrd<-rrrctn Coo.r&[ru$. Sl.f+ch +l5

Ec= &,_ Yo<- \'\\ls6Y\6-r-'" zdrr.tz<1-t,\3
t(n(c,lf-*lt 16"1 = : vr\xu.qs -(z-.g3^1e1,-

= *-Sl- G.
(z-{r; e/)'t.T

\,\\ls6Y169+rL

:, 
.,')S Sy q$i. :J,., 

t':'.'ff*. 
" ".Str ^;;( t^$fit

p= d1t15. = .,ffif2' = zG;; $ =r..tlt* = L'it+= qs
z--v

Ae .= 6xd Awtst"f +X I-.? = " u?oos# 4o,e(Jfn/

A-; -- Ay

=o
qc. -- o' '+<

Ey: o.68\+o'48€ t/-.

= o,6g

EcS = - o' Q8 et.lf i- a'qg{GA f



*Ff* . Au.iL .,crdA ' e-J'^" ' c.uf uoo.^p!* f o'avosvf

\ -.: )faj

?-a-
{ ."-r-'t,'-

\
-\ \ \

- 
-- .S-

a+e*1r'<7"

a /
e Jig.Eh+ FI
-\'l+'2Q



-

@.8;- Y---o'ge-.

@r 9u
,

- \ -o.crotl cr$6i}-q-r oc'l* c'l'"'o ge dlx'A tn

hagih.A rA.U Q r ottd, \crao\te- c^ ce,-"ttA

tn nrvc-nl \c5 Co*Ls"nhl tat^>

C-- ffir.,.

i- Q.(--f.

-

Q.r t+rs{a Riu

-Tr,.cltr.ctnlritq c,.^ ..{s..^t &td--a- * ttr" <crJt^'o$t't^ {,, 4 {^*On*'*\'6 a\

q.,& to' d.Iver-t-A e.a^r_ A€t # !'*'^" e\ +) l'r- lorihc ^ c( \r''- kN--

crn-c*&e-. '\'t-io &^c"$5n'r: c^ vacF'\ d4}d o"-& t^ <gJ'lI'A &cAntc=

$.n tn\"-'nxltr'1€) r

E : u*a-"ot:'t 
rto'ils vothl**=n gt)

-*:-, -r

wnhS \ht" do'* fe,r urs'il- c\tc^^xr- ff'^ ,K(Llp6,-- A-?r\\N
F. er ,?-,r 

T; qI'
itr,

--

^ /- -\\k{ (r -\ ) I 
-- 6"€: e'*5-"}^-j,ffi7

L dnet> <:,al-

6r-r. d.Ir.dJo.n

\
\

a'--A

{' " 
P(t'),&)

pt F = 5t-"') 
'4's' {- Erttsz",.

<>- u,.*ffi' -a';frh; ryX

t lerc'"

'#; 
__ ' : -::(-r:r i '<-' ,/

- I I {rrs€o K=\ $-;r\- ir'=ri4- krs€" K--\ , ,^\a.rr - i ,,'ofi**- T' -- : /,'''i tr- QrE t..-./' 
Y-4 Qr i^ J*^&'- Fant- u'{* u>e,xrt'tyt'7

El#g^,c- R.i-A l"c.l.,ntit& €) -ro *..J'il*H\ o & ilo Ai*e&d
I

o.Iy a^ aetff\$^ts ** \Lrr- cvtqi"*<- Q , b OC p"arN* tt o*'1 fu

"w".i* [r- ,'n d4"l6\*A til E
kv- d44a^dA ry at "PL.r-r.c- 

o&

+Va- U;ro'-1g- ,,.rr'Al evyrla''-* data- th

6tsuc! . ^"*-'.& , 6c rco\'e t$'sts -Lu'q"a exthE

..,0-*d ^*: ^- 
^t:* : \ :*,)"ffi-r**L o*"-3^.* \ ^

inu@vroa.An.r 'Q'Glo '\4-osld{ Ltnriv-2r\ rrz wn 
' \ U

do** dold . C.^jS E.^h. 3'e-,t.A c!*o^aa or-!e'ot tJru*n CQc'-V't- $r<-e-'n"'its
'/l 

-

q etcl-r"- Nr.]A



\
J

\
t

\
J

\
J

\\4r.a-8 . td_"tifiS

o.*A .^t il- vac,6

t B-q3 .^'.4 \q\ = .f,".-t $;f
d-^^ on!t". 1;' 'po{,"*-Q'9r3) lc aa =

xd-r +XB* 3trf
.{ 'xL+ y1+ 1t

.h"t*T { B-

z. Jh ,$*".n .\rn gu.wy ia ,.,[nc.J."l *-$- "{o.r 7\as41tca-- Ptt Q t t\{rat), &''^"\

[ur 5tr..\ ."F c. yrt'rc"-\ po{tttr ptr..r9tB)
q =1;l

99L \\ane 1\
-v -- -r-dlt.df: t 361

Tt^lr.o E --\r;1 =e-DG +Q-t)a-3
I-q' Etr t ..F P"S*- p d^^r- tc cwr^ng< <ts

El.erFrtc tr'dA &nlensirl

=-- 
Q I * o,*+ Y - r

q Neo (rt+ $+ f) LJ r.\ :\a" J-Frt"r B- 'J I 'f

,'t,,,f;
*Q-z)\

go'*l- Q is

Ec') = o Jt'tr n-Eo 1V51s 1

t{T-Ca r-

3, An e-tL*"r$^ bearo. a1 z-ey..-, Qo-^tto. tl: t-c-6xo-ae'^i.d taX c'r vo\uvna- ct^ot'{P

don"$q, f, : -.S*$ax dtotPuT.l*-. t\e,kryrntrr-c cLua,g:e e^d.r,.d

in\'[r l6egtcv-r oc-e4 \-o cwr, nL#4znc\\d L..oi._&t\.o($"\,

Solr, -Tf,.o- tnt<7t*A'.rn dV{,\ ft.l q3[^t^Anv- 1{tf.da -l]n b"t*l e-t'.c['o"ed

e',to'n'*a 
Q = J 

'otr, zn- 

f''.t",;gdrf 'n ? agg da
o,O)- D ;

__ _n-
qj Pc'

9" Err $i"." Q , cn Fi^ts P("nry rB) r'o i&th'{-ut\ r.'co"' c^cr tr".ffY\f}e o^tdd^ h'".

cVtov^.4< !*co&.A a$ '," = ('', \l=t '

t\e"€-,4-\l. l*v*a- ct/<^lqf lo ..$- PtS{6iu'?,"1*J'#*o"E- \ - .R\__d_61"€
d.,rCok.,nta, tag[rocqc1 sL"*- C\'\ct.#- *"'"\ ptN"tf p i" \

L=G-t)a". *6-t-)€
\oFv.niFvarlS a-p = d-t- = .E.*-$-o;un *Q,-J*3('s \Rlffid[-s)-+S-r)-

(fL^ 
^r:

{L^.{- b;*rA \'a

P(rtry,



APoif\,t-.c}nc*5n-qroncrA"[,1.'$"d^$-,[n"ort6rln.DeF<nrrtrrua

Ltre- ver.cgaiV.^c\l. "t*& &tta.(ht"tt q'tr ^$ 'Qne loi"rF lr'l'-\)rn

O tt-re)
-CGid'

q n€o Q-*"*.f1"1-

'ov.sq @fr+.g

= \'3ss<dr.' r tq'o6+6-a3 *s-rrp:s-cg tl*'

-.. \e\ = 6.qta6 tl*.o*aik &irtch,^t'n 6. 
<, ^ ^- ^*A

E-,-,,TtpoarcrcrJll.idq-nh.Jcoc.&l.,L(.9i-fl"0T:hct^lE_cwc*3cos?_ncc.vd[.-\nCu **1*.^.&b.*J .Knry c^-^-Q- o\^'*ua '"u Q* ^*:.-y*"HS:
.t \o'd-Jbes':aa-n FFonN' q lF\ 

T^J*rl- 
t'*ft' c-..

let?cr^AltA r:5 avn 6;^oI 
\ftr da*'-c- 

bel-oerYr \Rvn "

-$- WL Qc6xa- lgtt c-r'rorn*r^ ^'rc- 
btrxtu.l_ C^^tF{9

\F t = I uft}7" \ ')t"sra-. 
Rr= \c'ft = Ltx\5) vn

,,J.*:;-:J-*:::fl f .;*T,:nS^
; cvrcxeFn ^-^s- 

bvo"-x^F 
-'o 

*' .[.-ffi6,|]\*
.-,n-,,y-*:}):5v^\^..c- &r.^,--tA "ql^*l 

&i*ril'"^ t *"

*.ff' l"ct\f c\n-cr^r'Lo 4v\-- 

-q - -1 \
-L'f c-l"o^J^ed Afg-= # 

/ --o'SnC

C!.o%c cno' e-o-c/'n A6lV'ue- > 
- t-

-'.\F\ =LEs---l -- | "'t-'"t,."'t€ | = \'t+ot{ AN '
=@**\ :1..-r.** LqroL)- t 

.,**nt-- *-.
sr.tt.] 1-*$1\ b'|+e- c-\^J^^+€^ .e,.-L bvo^d\^F J.,ga-\F.{v tF. k*9 \"Qs\,J,

IvCId\ lp..o td;;'e- eer: chcrvgqr o^r ft apg"ril'e fqtq 'I-:-S-'s'

ffi.:flJ" 
-";j nFLn 'o+*"l.a/o'' d'"<"-+a

soll
E=

t

b,oro)

p ( r,3r-9



6e*tny,Aer. pc,it'\- c*c^*tr c-^.r- (nc.J*c\ .-tr *.:1-1*t at *^ etlt^lsuk* \ +vlctlr*h'

q \[G crrc\^{.(-D o,u- 'BQ,-ZQ,**& ta)#^A tr *-F 
"''""ti'yoi"tk- 1 tq' 1 \Q Strdlto'

b0'

SiJ.*h'*'nl \,aF *e -gC: CA = I

'e '- 
j3!

z r0
A Coro,o ) , a[\1o,o), t ttg ',f o*'d' ?(L '"'')

E..9- P t'o t. bo' o)o\c^i"tg& '

€r=;fr-q6a*

E, = (L -o) **+ o Gs t oaE
p-J

"-$L -4,.
o-s!,

tr

N)aLD

- 3a -g- =-

vtr<-! 6"'st)

A -- -92 -J6z'
Q?f€aV-u-

r' a+gj'rot'Q -o*

)

- o.5 Q6"

I q\[.n .. o6a
2)r

A.-q. = o-Q btX qy \{.\ --" '866 Q' /
) t -r

-rO
z.3t6ax\o Q. au
:'-

=*6[6-csf

\a

{>-- €-O)Gi * od-s "to-tI =

d;r -- 3, = -G5
\\31

E ".). ? -- -r. tE,+E' 
v\ -- 1 . ,l

: 9--f4'la5x \*oai' 1 ?' 31bs x ro'"qf tl*'

1,. L



Charqe D tthAb*lql
.1

I=!.s-rnonFo-! c-\^oryl C €l-a-sl-'-^A o"""A t'tol-aal ) i5.."-ts cn-c-c$t eJ'scintc

$,ra ct\^e- a.Lwo'tp Ao 'Avnct'{'l 
il^arl- -ttq ec.\^ b<- c'ot"sil-a"d qa

, zhoirrF ctaol-7a. -R.qr W ,ktt,. a1'u.a$"t^n E -- *1f. -S 4 V/*

'..:
Co.n b4- ruc-d , i^ p"incrip-k" , ,h co.Lc^^[odf ,A1,rr e.!.-c-c.Ln'c +'u,(t +

at
;

o.U cttcrSa. c!.ia|^^b,,^.!n'on^.

L\owe-v.r., e.ve^,.. l',A "^ +i\X arno\a"t\F + c-flort5= / 't('^( 'nrrunbc'r

dl e,0..0r^!-$-J.a{ e-r"rorya ''l> 
t'^U a*5& ' €d\ exc\T^pfu:

- t Pc (-rdttc) con\-c'inr

CJ^!d4#-t Abdiln'a - I . 6o- Ytdl 1C

\n"4x4lq\4 , t'- rnc"ctocco6:ic
U

tchod,*ca -lu'" c+^@Pts4

in\e2t^{ cr{g^Ih,> .!' avahr-a{r- .tF #ofd Sf o- c/^s^Se drraf'"r"'h'q"

qbo'.t- lol &cq-tlrr.$ '

'" IttPl'':\l = to"&cs..r''
-l'6orxto;

e-Q-c4A,orr\c/A.g"hot' - \\- l'A c'sNqnta^^F 4D

e\ncrry &*ikq , c^^dr tt 4t\ to ',arse



E\e-&i. AtId^ Dge E egNr$vg:2s qgg3gg ? rsrer euTt o^rs

S.Ir^ t^rq. bra.rre. conai&'"td 6Yr\ $ttos c^^A e'Q{$n'c- $una &}r'- b F "}-
\l u^' ' ^.'" w'^La' \'o^'(l rrnJl phaaereo'l'

m,*;; o*s -Q),a4.^.b,*-tJt :;** r..",F.fy v,e^-u ArnJt pwb6rcAl'

8f a.r-c-. It_ f6 tas€ibh 
{6 \".^r;-. s6n\ne.tsu.A .*"*Xe- d'rVt}''bt^}f"'n 

"""t
^. ' d.vJ*"nao IU.*.P- 7 9f\ c' dxrrftctg ,1 

(x In
\

? -*d-n5e bc- :S:4

pd,nF *'oo- Surlotr- Votrrwrr-
cho* tlon --- cr^Ar{& cjr\qv{F,- dsnr,W &;-iq il,'.cfq(cl*) (ct",t-) Cq'.e)

Tt^4, ct\O.gc- efuJcNrr\k &Q o-r".& $[! 4tt-\ C\n,A^lf q d'"'a-ru\ [t'.tr44- chwlL

d*'ol"rb.^h.,*s cu,- Q: Q U tr^ F.W
&e : ?rdu

a - gJlr-&u-'Lt*r- c\.,tor4'e

<!-a -- Qs d"c

a = qn"* ------a sr".vte'<g c'l,.ag-<,



E
t-.
l_

Fljrj
E

E

Li*r e C*oeqe' \.:,e. Cq r.'.t Lul cLttt-{a tttd trr'k<tr'r\i1 E 'tt- 11'tq <t"t\

erc-ld po\-.'r "..;w;t t-^.-" * *iST** &rrrs-r "'.;)--;
Csqa\d-ov o -!i^a- c\tcu.ql- .^ntn.,.n$rr d-tnti\
?' ex\.nd.tn6 -p.s"n A tD g t[^"fl lC\L a-cxt\ cv:'\\'ro"rn in

$!ura *i i*..t2" el"*t*il OO annout'&A "rcr
etqrrlo\ ts d[ = da * h fu"''e-- t'o

de= ?.-dU =?'Ab

'[o ,e \G! 4t\-l c\^u4c 6 {rr

n6b
a=f-F"aa' -->o3*

ll^-c efu,&n'. S'nid (ntevrsr\q -fr <eea' @

o.!- on o.rb\\ \:oirrt- ?('""grt) acra"' \ce'

{.on& \'0 *tY "V

T
(9Pr&

&

(u,0,?)
&t

,. e ?*o "G-atE-- ad ----a@
E

e\a\r.,'rl eurc, \! to.-i-;:t'* 5--' 
-U[ni 

e: ;-"#3ur.s't gurc, \v to csnvc.icrnF 
$trqts tt-ilf r, 

' ' '#*

a = tr-.. 
^';l;" 

Q 
a<.u 

-- rltn Tfslffiflfi-e =t$-*Q-a'fl*'" 
Q,'<cu'

4.1 - 
-t\l-- -



[n elrActe-$efd &nq<rwifq - t
Noro \,S\A^\C,(/\ c^Y.r*at^hft c,./.-e* 

PYa€e^^ts?

6-asJ^ {.ru.rarna^n}o.! ful^tlc oA St* cJ^s/\SR-

c-rls c,.o :* Tr"{"t- cl"noNg'- and' prodr"<'cs a"1

csnl'{\ct^h't'n {t lfir ei"c't'}n<- dldA
r ntenai\ t>\^'cJ^ \'a d&e-t}<& J'rrr ft"r-

bir- .6 .;^"f Cc.r*urs'i'1et Qao(\ve 4il"" cha'Sr-)

N"dT*.t
.L+ p-e du.c-c- ^n ( e-'npcn-oru'k X' 

t-Q'c-k-t'n'c-

fnkrurtq I u.p to 3z-ro' \\o,^tet^o', e-cr-c'\'t

ej.lrrm* Aoas t rtdr".l- o-' Eg ttnA 'n EU

c.srnprxu^ t-z !"J"F ,kKL cr"^hdbul-tt r'^ Yh
bd elan^qmls t *"{<. cAh't'c-n c'rn-r- e1n^e'X

&t$:.ncsr-s o'6,ve-a\nA lae-tnt'o -ffi'- \ro{nF

t,
t' 3=t-r,

St** F.Ifl ft^^ Fe *p"rytF
"' '' P{;^"5 .^'e *u atrnPArfi6'

o n.i"\/ ?,* Ae - rr-Yctt/tu>f.*'* *-e- . - ")-( .{ / .f , ' Qtr€o C?'n a")'Jt

P"*F lr.rk{ \o.r$oth'c-.n A }tR\d uvltt f ', }'

Intey,.-0,.1. bI {..\<-7,.'9 +€'bgaa c^(

a1^c.--44 a; Vat'rh"b''Qr,o

'd '- P c^Fq ara-lrc$ra- '

E(=ke(+ffi)"
€P- dtr

4", ?'- qcoLo ,dat'-f c*

.S,.,r,r.0- K - { CtcS, ot't"t i'n}*t

ba&rsin4-

^tr"-@r_**r*,":-3'st
_ Q_ l's,,-g dp _ -L

E+

( r--

zxeol
r-nLtc) E = {u-

,l:.<<|'

tr =fcr
, -d%

ir

i**
T

Q,,",b

3.1

/-wa-[- cSUcrn LnQ- c^^.c- &lexmfn\X ,l"ta ftrnfd '

,-d1,.cr,.nc-o-$ 
cr'e'Jt<xrr\r 

0 u /-o"

j- \lra-\.\6,-Me-t"t(^.\ *GstI- 6-'I/5 c'n EP (a.ft\4oNc,..1F 
ry" 

Vanca \:fs' e

a \rrctrrk' P(orbro) <nTGr 5-<txt\ c-t* u:tn"lcr'

dQ=
.^o.d

dE-. Q-A# C7-'')

"^-" 
lv-vrl 

3

= ?de - atqs

P-ad (eae-ddg)
c1r€o CQ hd')'f'-

rpq U.ruoo,AQ

&i!-lAj ttr^.'.

qb 
Cncq lru:o,

er4<,"rrrrt\ng- $f
j. Tt^r" incvc,rru,-,t!-*1 ff*$ t^F P

duc- b ,tug tr"c,"c-^e^t-*l <-uo^Y-

\,5\^!-/(€-

v--

'/
t

C"\nd

' Y-.Y'

. A€_LAE "

Prdd

-W E^=O
(, * P' ?d3r

A i,,oJf-.9v'-'

q



Tt^$a d d^lf. [r-v- el^r^^{t g-sn fi n* fy^lT--

tr = j+ 
o [-Q,^o,-9,,",)re -ffi *":#' q*€o f - - 

, ,. .r 0,, -. 5 h .F (oror-_
Aa ^ ageuiJ cc^^<- , $ o'" l*d,'"ib fu^" cJ"tJ.vtA r' point- t 

-

o,,oA A ^F toro, -cl) 4o ll{at- clt : T1t1 c(r-= -nl-; tns- 6-rs'ots'c&$-

vanblup .a.,.d. nbaua ql.l- h"t^ ber;srru-'r d -- a-$yil*.rP:l,'

P'-
__ '- a.(

zx€a t ?.-

AI \
(o'o't)

--s
Csnridgr <rn tn[,'nik\ ry abrcr"kt'tF

-Q,t^,.c- .*rdlt,^i ipt^-UY*i* **t
oona\ f- "l- . Le\- tr^s !ra" J*1 k ^"::
{r*^ -o:t> +o: on*& hl-rncs- ct^!'-tld' bds'}e- ,
Q^*^.o Ct..*ff" - t!-\- Pi.rts P fr: <trr d 

*1'" 
, /-

c F u)\'.'r\ttn EFI r'n -'lco bc* dek-x'nfub ' -

-iL^c &'b!o.no.t-s t pot"t!- 9 t\^.s.-n Wtl or\'in tb

t 
t, a.n ,\\ourn ivr $it^..{. '

C,rc"l(d.ov c" a.cro.l.[ cipvr-*h'J ]a*lrtt d.9' e"wXi'^n : 
ctt*tf Aa a]F^(lc

!r.u'.-c, c^-o ,aho.,rn. d.t = d1. (':' G c}^r"*xc-4Q tto 
^fl 

?-"t'"9

: . dQ = ?,-{0: ?-Ak

Tt.Lcoo.d.t'n*$ex -d do cV\...- Q,o,.) .,lr^,r.a.s- tm coo"4Jno$ea x f"0"1- P o^"c-

(or1ro1 ' $e'ncp- tr'L dr"b\qvtts- veql^R c""""\ce- 'o'i\\c"n 
c'ro

R -- vp-Yaq. = Wo$ -26d 
=Y-<-- - R -

- '-\R.\ = Fob' : ' Gg -- Jil =

t
ot",q[?* i

N
, -oo
I

NloLe-r {;\ *^t "*Wn* 
pos$rue Z orcts / ffiv4 rs eqry"-'} cl^!^/'ge

(:'te^o-"te--*^' r'og"'stve- 3-c\K$' $encc- -q[L t-cs"ctro^9' s X &e.- $[t

intrnesiu.Poda!,lAb5Acr*O[,^.c-tlc,.,^'qe-a.}_Pots,tstt"Al.J..c.,.n.aQqog

o$',lv . $<nca_ o-$€-ctri"clq -!f'uqre '"r\l\ 
qo\- \rre- c'tY'1 3 c^"nporu-r^S t E "

11-..,.*P*,e1,,,.r$i*.-AdE be us'iH'<^^ tr1 eQrmrntfiYE t-"fY

,t

J

J

.-,

t

\t ,&-c"Uto}€

J

Rajesh Murari
Pencil



noo n
I I (r"-

-\- l- v N€o Cf-n:

t,
** Q'rYt{*o'e)

4* a -- -ob

3--@
tcctB de 4

rf, 
db

; P"$

f

",I

E

fil'-

[d- t'"'d"%iF
*r Yt I t+ rrc^h

" 
--Pfo'ne

*U -I,tc-c'g 
&& '

q3'; d"".{\ Q-@)? -Ttt=-3o'
g > +q,i\ Co) = xl2 : 9o"

rracrlre *t*,^tallgz;rffi.*"
dlr- }e.t-. c.c'ry\n

o$

r'
I

-1
-I I

U[-f-r
l:

-
\ t
-,.t

-1I
!;L

I
L:t

+ I P u".e ? a<rlo d$ o3
\) :;:;: ;;{=;

cl.>-,fill-.. G.+ trL*e)'t*
\*rofro-' *t^*ol_ = J;''- t#*q a'".-

*i-*f .--t nstYzcst in{r-

-ftlu

n tv r '-Q, { ,tccf sAo:r J * c--,&gq N-€a k- f e€-cae 1
"- ilq-!'* aaG =Jls,-ero{
!*tr. ?a* -Alu

:&fr -crlaf = .''( t alr
,. *-€.. f) |

z?-
qn€nP

&e

T

DTt^r- .4.a14 3'"1*^sl\ E ^$* a.o-3 Po{""} 
)^* !^o crs.c!\4o'rr'u-&- (n \t't'r-

dlve.d.t^,. p"'urd +D K^i- \* css'''o ::lff ffi: Tffi T-il":ilfffi:};*--*'f ffiffifr- -o- \L
/-* vv*va: '- \l . 

.QJr^-q- C

3r cvC.s , E co"' ngl b*yq6'1 c'" pen'r-S1 t\H
-o^.'. rnc,.k-qv: \Irr tn\e5A^h''"n

*-*-*; qqn $! ho'va-T ttr.to"'e--.h'

fu.!
..1Nolre'.

Ct-LJ*h''** aa^wdt

D T^r.- abc..re- .q1^.o$'*^ cc"rarhvs { f::o:f-:,:.':--T ili#.-:V
o^Y 

"r*^^t-1,, 
ir.' c1'Q-tnlv'""$ coorAr'\^oh 1s''E\\-<-'m' \t-

i'6 \" ue- or'tli*O \ d"ar*rnu- q!a\vn"\!*a dw\{-L tf t" vrniF vacH'

\'n f6' d'Jtectn''* tT

l-\or-o la5- i",f.p*h"j c[E otr-u-r j-ma, o\xts {'"s^ -oo ta or \AQ-c-G-v\ oblalrr

td,"& E "S- 
potnk P '

.F

- ^l'-
?-

tt tr€o

B*ts



& p"i'of- c-\.c!'gt 6t s\nc i' IottS=d & t="t'9 ' 
oVols- tr4 l1^*X-t

A--\ curvic-s vtr'C['<rn cl'tcr4p "-nc/vn

E) + !-.-b v & {o'o'o) &*& v o}- e'c'sto'\)

Q)q vz\ooV o'9- ott"'D i^* v *ts c &a'srO

L-e}-,tf.r g:-x'nht'l c"F o-?cll'^t- F be-

@l

V= V6 tV1-

= -*!-Ll',?+-Q +Qtc>-
z-"lTca ' v lr€DY

Vt-= -J eat
l'l a

-- - \g dr.ae-qe
"Dt\€ot

-_e- Av. Q -+c>-
zn€o

Et

\\-e$cs-

af-

"-l::__-:il
.\' r\.) {-^ V--\oo v o&- gclr>r\)

L- (J

+ qs Lt= -\)
-q 2 E't+>?V

.. &r v o$- c C-tr sr 3) lo + be &Sct*i'D

t*
l.=
Ys

Yc. >

va--Vg= g,** fr * tl**\.+" {
n ^l\.-loo -- -ae [n $+"tlk''--fr,J

Vc--ltso ,#' - So'}}<

cx \!c--- t{q ' 
g>s

.t, VB. -- Vc-gg = 
t{ct'82-f ' \ .'.,

-- *So'\>S

=.,60
:.faa

=fi



\
t
\
!

f un.fiavn .o,*q- e\,r-ctqr- d-eT tttq o1 z-onclwr {tV-o or 'Iwt 3-c^*ts L+ehoem f -- 1

a,c.c}}=-3rn .\5a d'c.onr c\'!c!A*C- \b 1:^r.eet^s, 
Pt*c\ t c^_F G\trooxb^G) ptqro,o)

Sp\t- L{".c clnc''t'g!- P1-;- 2-ontf * oq kqt B =\ €{ i =3

r eq.qa-\3

f

-&-r*ra € -- 4\\ 9 "qsab e- \(3 1 
c't +\\q-*s) *l*.

L:
L:

@l Etr! s$ c'rr'gt'cr Q,,o'";

e.{='1:P*
i ttrs€o!'

?-o)4\ooo.

-" *g6

13vJ-l' 
br\

I

t

\t
\

\

,au
&\

t"* = \6'68

&g'- Etr ---\$."',f650-at
\ qi^

-= - ?-6\

-'- gP! o.F Ptq'o''-)
-[c.o8,'6-5\n-Le



X fut"t c-\,^.cuugz- &n ritq \ t+ 
"^tcf "n \t\ .{.pe*$*d dvr +.nrc../rp^cs'<N1,

trr fu".c- t --\rB =2. G) p{."..A E "*- P (or*r.,3) Q) t:r.r-o.a- ipc-,vr,e-

c\ruc.qe- Qp,- ah..'&6 \ta }^rc^S.{ "-q* AL-3r\,'D +- Qc*LL5Q- Eb \lr be

%'oj f-o ?F"o qF- p ?

t$ qt ,a, !r.^q- .\^.*?o d'c-ns itr"1 
R uo 2 t1 ncf vn e-9'- A -- 1, ar Z = L ..

Co) E\er$n. R,aadLr*.e,,v.fi e"F Q (sr-\I e) rh cJc^r9-..$-d o'ns \sqL=<-o.

Tt.'- v-c.&r.o-l d.r.Wt....n*-tre-h-'een .tC^.s- 'QIna- Ct/\ov-Jg el \aoi"\F P(Ol*)r3)

J
-atE u : YL qr{ tJL\ore

z_rs€6 R

aqR =gra1 t

-^- 9w --

Q* / 
-\(=sryJ

\nfu ltoslp

eo=
(

Qn- - :t"-' /tI

K'= ..) q-r-rf*G--;P ('' il- 1b t 3-p["^'.n)

{=,
,z --"taj5

G
ztr x ,d9 ,. R xrog ( -ta. +ag) .:- - l;lz.?-6Ai*&6'<+Q vfw

tb) L'.F e F, lDa ,[o.-^g"t ^trg€C-32Ltr 
D '$^ E1'.-$- 9cl"*-a- ? k b'€' ?a.].r

l . r*o =-{p- rR = (e+a; Y €'t:9 t + Q -'> {r

= qG * s[5t?-46

Ifs vnc^tarih^r& in

\xoo\ -- Jn{sh- =Fl + ' il.+ =$\o

tr x̂ ex4ro-G#t-
qi*-sQ +'t4

(,rr;ar-

: t.A>.)6G

- rtn(o X ra>'+Cx(ro;3lr-



JL.ri.: Oa<\dtEl,.\a-0lcvr o4kn ",leA:
c 5prox,lwr"fu

e.a 6-
rGr\, f Lo,ora)

a_!\c^/rt(
I

tn tf,rr 3f-ytt^*c- "tt^ t^nt}\rn Chnr'f-<-

dm,si\ Q= . -R^d- e\aq"\Ea ctrn od^$<-A "Atr
c\\ etgfi,a.*\J.o$ cl.,n.r.-o\ dS in h

-qo 6?-

J-

Ev..L.rc.h.^X K e 6rur"* d't*

F: 'K {,oinv P to, o, h) 
"Z 

r:c'o Lhr^r'J& dQ r- tc c\"r i''\ti''rl€ '>3'n€cl t tM'*'
L ryt" ocr Krr &^r,^l-\ ,a^"4-"'* t- 'A\n'o"^:n fn [t6v.."t 

tFLr,o,D
I" d.-E = dQ - o.< ----z e -l\L d-E = 

*o ._ o.< __--z Q
f 

u\r _ 
qt€o*t

h -= ?t-ae)+hdat R:
t P. = \R\ = fQ"+"f "- / r -D\&Q

i 6u = t 
-, 

d.q =Q"as =Q.9af,af ,"fudW,;h

E 8u,trsH[^h'*1 l\dre -{e'vnts i'nkt tql O ? *ra ds - daOdf'

5 I 
o*== 

?'qa{d'ef-Qae*r-\] -- $'-
[ ,, o*\&. 

c 
, r,ffi- \'t*'

f, {"\tt-' 
' 

-r \r-rr c-\^o^*e &*t..il'.^h* di tTt &rnq^^} s,,^sro*

Fd.-'{" 
'" 

O.r:t.rrsr t" *qvnsnd11 X \ur c 
, - ^^L^\^*h'.nn @f*rt; ",

t4[ 'd:;HqT-F;*stT: '#ffi:::r:'-,Afr+Ct".dft

F 6be:6r-ry{'.-h z4o L 
. _^., ^ r_ b i.: aH - Prqn*

[ 

*o- *L.o'6"ec-d



ffiTr.*,lJ**'i"*"6".F\r*k 
J I {= ll \.-.h^,**u. 1$:5il+^\ | nic

r-^-y# 
"?* aJr dr^rc'.. ;-S{:"* \ V

l (s***c@&rw' \---11: ==

lkPLqla o^& t-"".::^,?:

.^s.Y, t -ttG Q^* *!"H E* (o

L o-ro *i\ *^l*f,*olT- p""op$:"$\;' ^'^1"*'*u 
tn o- v"W

j[.ju\ *;Fercnh"$' -totd\c

{ rr- a!.src-'

Lcl-u-u tre- lc 6rc\a t t"b*:*

ffi "6 
ut*i*t dt t'$"rk ow,o 

^ L ,,

tnrc a.pgx.^,sJ -ocrrit\q' '\\\s" 6 ,...^:r.\-.\.1-*tK" to t-=Q$t'

\le!\ Efu' 
'"--; 

oats'(cq - cbc"^f Ps
trI ^ rt^r',t-se*fi 6\^t\- 24nl"J \)t^tsp 

on 1_tlr

G;;J.,-.
b* ad.&l*? \rcu t""'YlU*horn' sl caor

o q - - ^A

$q=1ffi"

t4$-.,- \ ilva* ro6!'^ .'''*. **]::-lE- 4-

w
tr5r

%.o\ ,z,r sy\r.. 'sFd-tallw 
asPt. 

..,1*\-u-"

r 't/ul*i'
Er ----tt-a* -=1t*-
a = - j:-a."

216
.= = .E =-OE ---g--*< v- =

2Qo

"':t*)* ^V-A^ !6^.e,_ ,{f . r -r \qr k_lorrts p *-
rY f ^.% t?-------^

e"1f$@
> ' E --EnrtE---o

^C\ E} ^ ."[ '* t-----)-_; \ *-At. (nw^n o Ll-Lc''
(f r+ ,r -\,a*o \ffi-rn l,=. - -g\ \ 

*' 
r\- : v

I Y-.,#9 ,* Ar.;*A +.F"dA \ 
t'{" tra dorA \oc-h':pen 

])-.^t$',#,-t"
r {,Fr.;ryo, F , J:--o,.r \ tu"* t o^ crtv cc'g'rl\rif#f. E,5o*
) Y- ' r -lF <\,to ,ho tA {o. I rcn\\zr(ry; .u,.*n^4= $trl to c.sns\axrt- fn rno{n(\*& aw\

Iu' -fod'Gl dfre-c\.or. "A+-to t,.,txts a,6 alrrrcrlo.\ Yr\i-!.Uoc\
g; 

mg{^ o*ofl q-'|*."\"" &t\e!tsJ-' it-in 'vt}u

L ^.,$t - 
corg =

ers€a irt*$ ,/t'ffi-

4 \ti.. aL.r..hAa{-o-" q'



(\
E_.YSv

z-q

r"ctra"ra Ty\ to c^.\^\iF vaclr( nd<no$-ib lf\a8v\4d-.

h.\otel 1. E\,ec[,n'c- q|,'Rtd {a.@ and. {L r'.o lc'r.'p.'. s5k

{@ {rr.l.g-*b-qbsegr &Owsf o*,.4jst F *+{

o\:Aer.v.,.h'"-'. P. S^ ; po^^!.-d *cfu - c'1ao'ci* ' 
Aw' el-ai-f'n*t- dt'Ud

extoHS beh^:el-fr gR! -+tr:o y-qc-S<^ Vrcr"rrirn'6 al t^9' <t.'{ Op'pon{{<-

I^ ?dlr. \, dtrt on^' t'\'L'$\,a sheoF $ ct.c^ ae

C\tcr,"6.tl io ?""^ bd

E' = {" o; +
2-tp

A^g rr",.c^X".t\'tctl 6t

ItrI - -l't- r 2-eo

L,

- Qs f-on) = 0f ai
2-€o L '/ eD

-L io a*'rr't1...''.ls- e'uQlt G$^lt'a' o^tl' f * bl

T
aEt

3. A vo LuY E glltggE P(oror&)

L.alun c-c-n:idq< c^ay!<'te 1rt^&tura 
a'

Csn\<vec$ o.Jr .kfu crrrlin ' \-e\- 'tv'!' vo\'tr'vne

1 tn ayro.ve be- 6*tl.teA r'r.ri(rlnn\ *Y
c.^- vo\,r.rrn!-- chc*ge d.-cn,ti\q ?" Ct[t"9
a.r:.6horoc i^ dg*.n 

,

-R*-a- ctlra4a- &q avn o tt*!tt\ -c\tw JG

c-!.sYna"rn}'-\ voLuwtq A'l in

Ae = ?.dd

dv "k
€l.',D

.r

ctv.cl Vr!-nu- tns +"1-'\ ct^o\Nf trr' o:

SpV..o<e. e1 rcdJrm G' ta 
n . n vrsa30 _ C^ 

^ VN^-.?rdo -- 8-\d'o a \/' ?a'l u

TL.( efu4"t &*d dE o*9c16q -Qrr A'\nr''*e- a-0- ?Loro' 3) a'^o- 5 ficc-

e&.rr.ot+a1 vo\"'rwlc* cJ'tcn4c'!b

dE -- Q" 4s: hn-
Ll ts€rr R-

LDtroxq oR -- Cosor{a{ stnd.d( o./:i*1 1; <$tnmo\ t lK" yY

c{,{ofrib*h'.,nn- EGI .*rtnfr*h^c,rn $o Ex , or E3 acL& u'pYt 2/-'"/o ' u]a- o\ 'a'

lqt-.^Art ."\ %, ?*rt la'6

/l

7



Eb= e.q =(i*csro(: 0^, f-aoc^s<U ln€o J R2- 
+> \i-l

A?d-, coe- N.-od *a dgd..,o ergartions 4:\ d,U7gla".cl.('^s4

A*l = rt ,st"rd 
e v\ d.or c $r __--> @ r

ctpptXr:*1 fK- coains- '.r*(q t" Mr f'*t*e-

Rl- -- Vr+ r, 
, _ ,6r, c"r€l

^(' L 
- *r- gt- 2-6 Rcol"q

&+ ts cscrwntc-r'rb 'u e-vJrrc'ti 'tt[ i^\"$'$ i... a1 O tr\Jeerrr\A t Rqrt

trkn.,. toe expy!.^A C^s Ot, Gxo( o.n& Sfn Otdel in\ttrns q R tt"A $, hrerF 
"o

CoJcL: et*R2-xtt 
-------D @LIR

c-org\ : -*t t't-*
2-e tr

O,-$^enh.ht o1, q to'Y'c e\ o^o\ \cqqt)i\^-t I otnd ll iy'rod, tzx-ob\a.

@

d."s.^^ 
(e-xt) u Q*l') 'f P 'r"

1

R2-

I
t

I

t
J

cl.r \e = ,fu-n "l
Tl,.^'o verwtlr- ffi .r- Pto, orB) - o*:i'n'n LD 'tv\r xgm\ 1 [lv"

cl^s/,.&s cL-$ob,.{b*\'.ro, .fi*s- efu-&n\- 6.-nJ-d J* Ptt,er$) fo read'it"1 olc}eri,.a[,

.\*-.r \[! ctYlo.re- e-",otc\htc^^ ""\ffi\

r.rsr.r, .c\r.. r's toanh.tJ.-..a [rr!*ffi.y^q f*S.dMo-t" Pt'\t-

t"^"n O -$l"t[d i- ]* o.\sln * .o*.t t \w\ ap.^o-r,*cJ Lt^q/'#-

-> 
q)

Stn o\ cLo\ = 339
3tl

As el Voviq.\ dt ln^ O t" s- , A r)ctn r-':

a,,t[<ioa, ]rtr aPkq"e'

d.r*.\t".r.h'.^^^



C\ A Lt-. C,haqp -l.Bcr,S"d ta^o.Ikl -b h^,- U-c^xjs a-F x-= 2arrd !=-\.'64" I(-/ c-c^-'uilc-s o^ c,\,rrc,.l.g<-. clansi\ €;= \(9 n na /* o.r.d 4uzo at,za*-dl\R^,s46

o.t- *z-2-2 o^".4 .d-- -tt cs>ur.-t\*a G,\n-crv5e- {cnrJ+ig * Znncf.^- ^^ct
{.-[",. /nn> .noa6r-sh'"o\ . c-qJ.c.^.l.sE hnt e}tc}*-lc- f'ud tnt<,w{|4 € ob

C tr t,l) dr^r- +t lrt C*" &argz d'tul''ibt^$t"azu '

?v= ton ncfm ok (z.,DtL)

t., = r-ona/ nn} o'f r--l-

(.=, = rs nc'fw'L aF t -'*+'

t . trier.c\ a'$- pci,',t- (. t, t, 1) dr.^i-+o

t['$l. ctrar{a. ia

t*^ " 
^k;*u"E-- ,t-L)a'* t1-r)"j tt-*"F.

- -d*{l ='

? Jt-tlt-', {E-
t^ - -, ri-l

lal

,. €t *l-9 [r\e (a:5:)
?-Ti x g.Ss-\{ Xtd'h{t {A

-* --qcxl*{. l-{t!) :' *}-E)- 4(6'+at)

-T\.a-d[a^ ^]'f:c{nk 
"]."1 :-\ &^o-io

Lt^Cr^# t"S *L' ='L tr:

€r - J"'- -ci-*)
2h

€i"'<- ttTtr -, Jftir d..'ad div*F*"* {a

""f,.w1 16r +€*ls ' -* 6.rcts,

-'-tr : --1? xr6e -. - ai o -l1ao'{?^"L- zxf .esq x \6\r

TL,* jrc-rA 'J- poirJr $ -- l d^^q l- ar"o-a'F

Ll''...c+'"'5c r& r{ :;3 r"a 
a

{) \Sx lc(a'e, . --r+*.6r =fii.*.,*x\6rL-

6{ncs Y( [r -O 5"* Ajvtch"^n i"\ dj'/sv\ rrtrt

Wa ltadl '

i , *O Elrcclnt tr'LLd in\cv..rtha tr i^
*d * Et+E"t A

= ,_:rtl+ Cc-;. +aJ)- ll scr .'l6t* ftrs'Laq

E :- -lt+l3.b6| +tQ" ''>a*r;1 *'Ltr>l'', Q Ul*,



vnc\Sr.t\d& d Kan €F.l o[ tf{r- or}3{n $) trtnd !G1 &t'rocQr'i^'r '4

Gl L^W*F tO tac- d-* 
p"r rrvlt'r 'Qg*t\td s^\'r.L(At"-a ci;'r-c'.nrge)

S\h .Tta., {$^pcq-e\^o^.g< la {r= r-ncfm- c|$-pQott 1^-:-3

-.t'"..n- 1rr QL -- 2on<-) vn t''ts rL >\ ''b =\

i*e,u\tq .1- Mt- 6n'5i"n &ruc t Act^'ftc*<-c-

cU.-cr4,e fS = )-".c[m- t(o 
$ro.orr,r-t-c.Q.-.tt.u 

p-9-a'.q 1:3 t.,.{ra-c- 
^Fo*,

c\^.o-r.4c f ,--*-zoncf vn, rb loc.$ecl ct$- r=1-l3= \ Gl 9r"...\ -qua
€ ^_t- 

gt\rerr) .

lui d+-c-St". SnJ.d

\
'
\
t

Es "= "ic,a * | ..nr.. {F {o

T\'.4- u<rtrts vecln( nor"rrt"& tl $ttt A\noqt-&tk"dtrl 
o**U flE-.= $5,-^.

;
G*p -- -Ct t

- -zx\51,-bt*,8 E-r =- -\\ )-'qq6'.

Lri)Etar-Snt-Ft\Ltdtrt\ens{I't1c-$-'tfr-tontin&t^a-Gfu*'-ct'/\c{^<'i
e --..1refr6q;' --f,t+

(u{r;2\ecu",rc- d*rd icr\en'{r\ (tx- i'\'vr- 
) .*^*1ro &".{q

i'.w..*t lp "'-\- r''=3 gQ-t"v'-u' of <" cttf

Y ":f: korA msexuft,.t tpF:D ^g- 
asgrn Qo,r') rb

*
a Co-r)Tr- t Q-\)c^r
n F \ -6*-FT= {-ra-

g,F-t J- Grl- c"nS'n ta

g:Est WL-- '-\\2 '1ct6l- 
*

= 
r-\3*' \bG'r"

-\tr\ = \ 5s' 5s vlm'

tb) etnn..'[.,.\ ePl ..1- PL\rstO b

e--Es.rEL, h- [t,-

- E 1q6'osgr:l-S;'3'993 =a 
Rbf '|-o'r

QE==-= 

-n-'- 

>-\e t = Rog.+vlm '^ -, 0.e = E_ ^ rA."3Sat=
b o.ttt ,,.cq"\ in t-L.-,. di*e-&"" 1 E Pt *t r-43' *

G ) +*- lpa( v{'alt^r [ou''6\[{ cnn' \fi'' 'ti*q cl'tc'-6 '

F-- ?'E = ?r' ?*----o* = +bx'sl (' l\2'q aD
2-€o 7, 'LrnrY t[64^il

: lr.r-*sa-* $,.,

Qx*
onc\ ,fu-

:-€<> Q.. a-s =

, j 'Tpr..l. z\, \fi-rt -g\ " 6+Q

-g\t.5+q



q

S.l:- .qg.^ Air"g rh
t[& ? - c\rus.

ACn<-e .RaQ.,o, a)al

(n

A-s J:tG ,!.r{'..a- cJ"-c^^ta i^ \ Z-o.*&, E ccrn nrl- G,
ha'ro oo,1 <,<"Tn<rNa-\^6 als10 3-d.irec$V",r.
d-o 611- c.rnniA-cr. q]\^^!.s c" i-c^,e""fin? R /

'.R 
=

l\

s.')J-

"

V 
: -- 5r.l C.lnsr<.rrlt- it
.)CA - p{c^ne- at -Ahor,on in

tCC € C^scnSrorrrr,r.F *tiff be

c^A n.ltnn",j dj.rcli.^ +" ,tGe
-i'\Jl/tF(\fl tav

UI.{do* ,
a'-

t - -Srn r''r O1

Qn

'.7== ?";-
-z-4J rt n; u\ - ;"r-;,r- a9

'1r;r.l- toqlrcnr-t^F u.\ll bt J.$.tf -q' ag'.ah',^.n,

nrr"6*tb*.&r 
' U tJ^ -:t =1-t

I

vr,r tVi Agmc

*{h* ,1.,.t.. e*ff,, i$^tb irr -exk'rF c.r.ttf, ?r= zon{F .tic,s
twc a-cnxts . Fdr\A Jrc € ^g g(er&r3) rr.

A1 petnt-

-l.i".e .0rrn

R
t e.t

'f:,r/- p;!xtv'e-

F..-{-*,,t,LrL +D

3t4Y { .

Y>-sv)

D' E = xbd.R
l\

($-o;o" + (e -"; q
, 6oi rBq _ 66i +e€'
-"=_ 

.*=:_ _l >
,J.6ttF- f o

: o.GG. +o.sq
_qzoxlo , /.

;*:.-r ""'"',f 
6'66' + o' c G{)

: \o.+?ssQ.+tq.ts G1 uf..

Cl,^.^ g9 .f;'ta f-r N =-S-vn h!'"* t'n tu,r. {.tt* of c,vr i^#r"tk- 31f^6^g

zuel,b *itri o" u{r:trn c!'c^idA dn-nai\ t f* =Lt> nc{^-, Ee!e**t',r*-
E a$- .,.$ 45* patntrs

E=*-(-dl) = -rrzg,,,sq v/*.
?R.a



.F. Bn ttil- dr8-*, orn rt'..f""ri+e E'V\4F n Ctrr,rqn- {t t'n TGr 
"dA 

*p,1o.n _, c{Otcr.r.lhqT6
el.arlr,,'c 6rfd o.F oglru^o\ \b{^nk- | cnn \Gr rt*o.xrb ,

Jo\l-Tt^L ,Q'tf^l *i*pa-'' t'trrtF Qo*6\w tlo Qt,= Qt&Ul

Tt"{ &,.Ufoo..a -4t*'rn \Ur:. -Q.Inr- c,tno^g!- T- gcoev"^S po{nh- pcn

tH E =Ia,'+€\
It^c_ c-.nrr-nb"$rt &vLt ah polnl- P dtt""" n^^.s

d9
\ --y9 '-9* " {'rt

2-r\-€o C*t* $)
:A**Xtct.J:ffit-

-d.o
!

tr <-<-tt
;;-* -t'-

-fs
E*-**-.*J,*
Ga ---:r -4l tta

1

-G.r

d

--Z r.c.r*
Et

-B- F*;rCdrl E g
z n€ t-' Y/l-"- Lec,

Srr'.gur a^",$ -OE- = l: il.sz4

fn &^ f+,.*le Aheats c\ c-hcrngz- + Q* {a + bZ -ptanc-- 'AnotGZv 
A\'a€4-t- ?tu*'

\7_; ;;*;'{,9 pp'^,*-at!a. b**;^r (rnLd+F r>a',t€o,and

oL7,LO\ ,

Soli SntG vz6{<n er->o- Er = **
e- -- --P.-a.2h

1". Y*{ .fo,\d 
'rb 

E -- E1+ E_ =-o .

t1o o
Et= :=r:6,r

21tr

e- -- 9" -o*2+o
E =,E1tF- '=O

OaL-CC\ ? 0 'Ea =.S Crr
2-1a

g- --. e. d*
2-&6

A r q0-
-+Dto.r? d'nfd E -_ E+-tE- =1te q,,(

z€o

"S{L++; E-

3fe,

€o

-g
6_

-(r--(-Er



E t.rg-.t- fr'clA d^^c- +D Ct^c^1,e'd Ct^.^^l_. R.r."*l ..U

&scraida,'r 6 c,t^s,^(,{-A g^t,.,^^!.c- /-ri"g 1 8,-e.Alcro'pt +,te.ff-{
-.>rn($ll*sE( Cn-nFr.r ^-$- d"f., **-tin6 ). .r^_*^* **F*t

5 s ^ 

cJrtt'r^"n,!eYQ't\c3 ,Tr,..q- c\^."€. *^{F- pr"l.. e
R'^d E --e poi^,(- ? o.[.--a 1^,<4<-nor.-.[-.^
d.r.hlo.nt-c. Z' {v*n rq -X eq,6\nor-o^ t. 

$rS.,..r . rw{

Ccsnaidor a Arno.lt dr'n3r.1,\^ht.1 \\T[ dl a.rl

&u Xl^q. -n/.-c- cJ\^qJr[4 <y,..* il- \ta d.q .

.^- d-Q = ?, d{
.,- clE -- Prde - a-*

Lf rr(D F,r.
us'rare R - c{-^ra\- .,.ca t frcr'r.\F 9 $.," at.

tr,' a.0 p{*Vrc-

'fu.*,^
9f)*.^r;,

C-^"nai&r tva .tfu*.d".i.. 1 CotrAr,ndiJ.flk*n .
.'..-.J)rt j , ;

' t*L dL L^>e- c^,{-q- rno,;lo-q irr # d-ivcch.orn

"'lJui)--.. dl.,: *tf 
u

r.:6,r | *= flta-
).t.,. ..( ;i' | 

--r^l.$,R= {E {Bds
l

A ' : rEr -_j 
'lf 

L+a-
,r;{f

x-- _ c1i -Pai+3q.se_-_ IRf 
.-

I .f e-*F
-'. d,tr -- ?'d!--

Vn<o (..l?hi{-

dE = ?r (? d.6)

-

FX* (e"trfl 'o/
-/

I

)

tA E aS- 6:'i,,U P(o,ort) clr-a-

-lr-D lrc. crr,-,c-.t"" \o\3 
1 Ar.d,.r,to

? 1:J.c^c,cd. rrr "rU -y:lanr-.

cr5

C*t)tL
'T\^l-' lr.&'J c-.^p-^-c^*r 3 I= # pot'^F

P cd.T!.be aXnnrr'"dvi.'$g p-Lc..cc& tn

116 $,Lar".c- 1:a..,.-c..!.-Lo-\ -lo ,.-I 1t"l'r"'l- o*A'

c-\-.^"l. 3.,i--tr 
\.o Ccrv'c4-Q' Q'a:cJv\elGZ''r '

"' d,€ -- r!'!? t9)-'. 3q
v rrLo ( (L,t 3'-\'l>

^7K

"'{- f 
" **Jtl 4d '-- 3E

J une" 6 git i')slt
d=D

+r--ol

vK{D (?ttd")"1-
C-f QttF.) v

weo

- *;3

tc1"

oq

2v'(ftta")tl-

u * (*t\')tl-
%tu



A ti*"*$-.'. dJoL q rrc"C[{un c}. tb unt,llu\,rrt1 cr,.cr.4"A wittr ?. .[*t.
d.iort

Q) st"o.o

!.iro on ttu 'l-= o f.tanc- tAtr. ik an[o o-twyi tf^r- 5*cru<ta .

gf,tc.(*c.t- \>oirF [o,o,h) E = ?s l-, - __jo_ - 7, ^,*" L 
t - p,a*,^t1--- '- rr,-l "a .

S"!- trn{-{vn ck,.gc- dcvtc{h1 0g (. cr-.,.,.[ovr rr-cq{crvr Qcq, &=o
S&ch^1 a. arna.$.l ae2mom$- a1 Pld?'d$ crrfus- dro\<-. n-(s &d+. hur{
[vr]enatbl a-[- yo{nF Qroru) to

E- f^1" Pt?'ae'o+-" @lJ J q*.-^Wl
crscn\rst\a.n$o on .q- c-.\.1^$r"-LA ^.-rf*rddt

'r=s =Ji"#^offi,-
=- -_bt^_93{-

e" J Q''iwyt-
E6 = IL+\- ?'"{Pr

rrrto 
G,'*of).I-

=-bb r r -1o

2,.6 TL-tffil
'{-- t. f,- *-=1o;,*" t ;o=-"--| 

t'b

Cb) p.,-r.rrr t5a"rdr-t.iv€ tU!- E &",ott A^,.c- 1.. "^^^. t^hdtt dUvct- g Q-|u.liv:J/-

<rvr ltr.r- e --o F{t *' | ,.. fa * *, o.d t[-
si'l! F4 .)il^* i111LS;{-" 

oq tre'. drt'"tt R = 5rrHffi ) Er -- s- J:-,^f , -F.-J ru

(1,

i @, 
o'"

(,u'o)

a -T rr\o

Ek,= * o.
(cl [d c\ach ,8hotn Tkc*-E] r'a Di'nil*c'""'t" i* lral'A d'* h c' 'pr'"'-t

I no o'
crto'J^' 

7r*-t' v-l=t ffi"*-/ aep L\- tr"J^\r{-,aft*
/^ / -o-4

- / Qs_/_t
;*\



t:
!=.
!:I
f.;I
L:
L.

F

arlb*uss.s ry
- :: n . i

-11^a^"Q- ,{.s a.'rr 
gP )8*}*Ejno.13

r -l-^ :\-

T[a*O ]G- a@) \njYod\rs-t'\ 
tts'

^A ^r l,€)|.-A-C-FYL/ F\ ry 'v

If is fC- crsnae-l/.,r.o*u- + jC f<rdr^$^A^h""-$ dofor^' + e'l.ii$olt {:r-t'd

8t<en3\E o[ * Vd# c\^q^<g 2 o^nd' tto l4nouoct' cn'o Qo't'rz't' Lo'l"o '

A.s,.,.n €dtr\!( .ppx^t',-$re.AA .. 6c.,,*i \a.,1 ranobl,p o. stro[$-a. eri'sp.o.h"^n

t tG! e-trc$nL +q,\A {.o Ar>cr..s- ,a\s.poo \a*-I_ *rnpotronk- c!^'.<-A r

To '-)osde^(a\ar'd' 
€*tr,la 'l'rtt^: ' 

sc S** ^t'Jt 
\o trnh'q-tr\anA cttr

irnga(\errrk *t'olx-e'ir'o$ltJ 
gsoce'tts ' {u^ d1S + e'}Br}s\ -b4'^" ry

gls#* ; .r*A 
*d{,*^" 

ovtxir'.c'$t': {'',.* 'JYU rc$-t^o!'r\\0""d

a:scr.a-u .{^.*.... c- .[o$tt' t,""-A 
o 

d$9" ..a\n'r'clt vn4cr'fre 4eE&s1

G>naid-a-{ o-*.r.".rdo\n", db* 3 
b*l 

,f^^u^

,:;;;l d-"; tu * : f. :j1d. _" -*rf
i\- \h glo.oa t.'.' Lel- ttr" "*ffi u fr,.ire- nsF i^ * 6\":ja- (1r\r+<- I \s 

ori.*xta*^O"
"l*'".J.^^( 

co'n b€-

\ber c^ Iq^s2 **"u)o."t Sr*
;lG; Js***E^**:*

^ \arqg ntrtnbe-r 4, >"n^\ &d-LA --. d._ u

h,lQ- can n*'"udrl'uiac- lffi- acr(eucl- S'

autfrac,. erelrn'$k As. ouvtXn^t$,\G+ot'\ d'cncr*r'v t At\pt\ l-**tr

,thrarg\ )st ,^,} ilA o\o\,ai'rrA d\p G 
^*"... t 

IG ,Ernc..!I cats.olrtk b,.xi*x

-!K"ror4,r o.-I\ t Ifu 56^\\

Co"naid-o'{ o' atnr$ $^tr ^*tp* 
e-(orruqnF &rno'ole\*' rn \rr $'l*n ' \^o rret$

d-o dirf\d€,a C.rtstrrtts Vedof' .lA*"tttLl6 iU'! g!s*\al^t ta'"t& I t(s tftr- a'*lg

bchaogn abdo um'\- vcr$* .^^l' t*S' v&cicq T I G 6l^r't*

Jr t" evidarvrlr .l]".o'F i.L t(o- V4odfq rr f,: \.*l-e"ht$ +" ,!ur qlqY"^f-\ffix'
U

to nots

-Itene|nxc., on\,1 1q* cocs lF a velo.lUn vren.rtc& +c>

51g a.0s.rrurtF.lr-- .1^.^ D fo urkl \fr-v6rur,trr

o.h-yrrcr^ts c.c"\si\*



€9.&- = uA.r
s 9=O

d5

{t

A

6.,Aaa = t ed.rc,.og*t "c
drld* = o

O=too

J", .._. 
^u,,=}ll **n o, ts.sr pat<rts {yr6\,ir' o[ o arn\'^v'c-n'- nenm^*

. . r rr:-^ t- r-^rnpl-Il^(dufl4

d-s t.o. <rno- .5q-u*ot!A fv: IGlt{ye t9 Cos O As "

Tt^a-1p.anHFQ e t{-*U f"\^c^}- Ptoo"A 'twca'1vr S \'<r dY\c-'L€-os^J \to c^c\^rq

* oU .tl[rnc tntini\ lvnnLt *to*(y' s'huJ S'**)' 3F 
"'t 

tCA"q'xc cr\n

tntst'L*!.

F\.11r.d (totn JFro^tt\ S in o"'c A"'"A = JO 
c.r.se a*

s
lt^.a- avprek!\c^n .-,rnA.sv -t1re tnf<gJ At6rnVrcrp '^-&A* -f od'ntr pvod*rfu

b*F Jtrn*.at^ r9 io \frl- rnagni!"td-c a6 c^ ve$rA' Sij'&::* I ho^^tc"r"" ,l

tGr. rr\rrso- *nu.oh"^^ col;r \ce- tpnHem'on

P\.*.u'.1 tt"- ftY*{\ Q, Jn o',^..g- t3"-""l.4

{s \cnouo(\ o\a ,$r.l< of vel-$ot ;s -$mt^ 6rn f33r x-r'{acc 3 "

&F *'o ar,l d-a-nF tt^srf ,!UIL ro-rrrxd^*

}F* abx.no- csrr"t \re- t s;\te'n oa

dl** rt ls

Il- ts evidc,\ F -t[^F irrr conc+* t d{* c'ttt \"' \^aQ-A \n c

c^*Y vertc\ {trncs.^n, n6F lg.' wbaq '

-ll^e- 
dtrrx s{ o vz-c!o\ $'tr..&cn 'trwro'^rvr o.. ctnled '*"(:- :" :. 

*-0

trnpe&ern-t- c-s<tr-qtts in -i'-o fu,o't5 $ "l"cl--tnry^lhc- 
tc4JrA'\ '

If {o o- tncr$orr-hrcrn ,t, ctdohF 6, *l\f VeCgtl a-n nefi"no'"q' b at

.,^; A.rfu- -{e be' O"o,.&td +Yo'n -tq',.' ail''t-'ce- o..d..,,a/bt '

dr-
= J 19. c\s

s

flr,x 4€=$c' *s

dK -- &6..



(y\[o"buni voh'c F,'eId - Cc^\\,crnlo! \c.,a -€fe-tg"r<- Reld &nler*i etrr)

etrl &r*N .\,t'..c €, & Acl"'{o'<-a- c-tnsr f -r"Ootsds'n'e- t^ ytKl*-1 ot yoi

cvrcr-rr6e t. ..,\rg*aroh'a- $*u - E-\.&.''.--P"*t U ,/"."1'*h"1t[ -

etrl &r^"\.\,t'nc €, &.Au"'(o'<-a- c-":l T -:*T: t^

1roenl^l^.[ +*^A';\td\e''ht0 f^d^e*f . :c.*: - tVVttc""$+"tt t

Qorr,tr) La.to -- r-rtaxux!'d\*p Lccro ,' dtv D =

\' 
V \,6 a\d'\D'^ *? t". d'lvevsc- c\Yec^

Etecl."ar*$r'-r ts ca{oul"tc^h^fl o*b"*}q*, v 
-* \,r-,^t-,'-D\er*"oah'lticA \r) c^ \--- u \J \'/ 

;nl-r:, *..cf. \y^g."t,
q c-1g-Ltcr^h'.^n ' E\gc!'d- 9"*tJ $ror"srn"s1p<t1xo'1 rrno"crar

. ^ -n '..1n.- 6,\-Dolc!-l*c!.o'\' AN on"c\ tvl!'l v<q dxe* a'

\
-
\t

Kno,"otd-tre t o['-&"t<tc^\.c-s'f'"

f\ ^>4(er"LF'oaloh'!" 
od 

:"'*:fl3 T53:;
t3.{tq, i.,.*" c^-^t, \ocnpe-A *r exqrrrirnc".!-l 6*^A'{rrr ' 

o^& I*\ o\,4)

n&nts.

F\e*hn'@
3n \631_, Michc.ol €:.r^4-o1, Div,ad:rf.., 2o\d eoctetrl* tt Lond-n'

t^rc.c\ e-ygerir*or,^.kA !^t(tb' t^ fa'i* i ^*c., 
4oP\^!"* ' n-'4- or^k/r-or:q-

c.:nar.tH{ dt 4z^>ohcwri<prnc-.o** ta^*- c-,-&a o- h."r\ cl^mgc*& tc*tt^r'r'

lhs ex[rc.n*\s^k , c-*ttstsv-A t o-*HJ\ 1 \c &tt".o*^A 
6kefs"

' n^ -{\ \r^ o tnne( 'q)hi^re Loo\A ?tn^ t\'

l. \Dibo. {[[ e-1}^ip-ru*f 416"n"qt-!'1-4., \ru tnner 
:l*'u'w) : : o\^

Krror,sn posdrlve CJ^'aryl-

2 . 
-\^31* h.n-.caisq\^rvcD darsQA- tc^^ c\r"togc-A 'lage-Yruv

c.x^,-t A il ;t-"4 apwrrro* bAtv! c"uo*ts 2 coo q-

*n".!..,^.{^tr bel-.oe-Ln
4i e'$'rc$t'ttc \l.c\a.I<'ffarx ',.* 

r

3 .A^4-.rl^!<r 31vrne- rc.,..o d'rncr^*6A b5 c'sn\<-r-hn6 it

nr-rorc,en\.^rr\1 l" trrt t^A '

L1. 
-It",..:*Fe-v a?h.t^4- coa\A ant^"^$.-& '**'h\,, 

*t:fl Ha *nadr 1-

r'r,a^La*h.,.X nn"!.^ rt\ rt' ^L 
6 noF to ct,tila,^^lo Gq tt'at^od (-*"*

c-rtA. ft^r i.r5o'"r[f,ve- (nd'v'ca-A cr^ar*( on e-ad^ htc-"n"lrpt^o"Q r"3cr'5 rfl'3r



*"wn s"fo

dt'
ef, w* 

'/

v\o*@/ .x"-'p
'o..''
'r gv



F*v^A*6 $*& h*" -tm. \'tJ Loo\a 
=sg{

i. PgS*t\q e tm-o-'5-na$ c.^cu{e gl*tl @ ^d 
(

tVi..l-\\r'.lo'\oGJ)\n'^a*o-6ot&L*dt\c[-dJ4!-9'c$'{"'cn^$"tt*\ae-pa""$'?
LtnJ. fL,so AYhovQa ' Ue (-^t\tj*^daA tt^4f- Wgne oo o'A Aor\^!- A''4t *
.sq*\ag,!q$L' 

{^* ,** (lnay 6p\^orre *o -i&r o*k^r 6pl"r'tve us\n"th

VSGA {n&.4,crrdol,J. t \c vrr.c'.Al..r.rn , o"'A Wg \^otD '** 
.}o tL..l.: Jt^y

c^s d.rny , @( ntrn$1 4*4r9-lt}cv)

.16 &cr*c <f** fo dsnoka bd g Ce.i; ** tg+"L.$ *Tf*}i!ffi,**

=y*^"]J a^, ff_, Y:,a- 
c-.^!.srnus $tr'le-cSc.'c

'V".fi;-&"pi*ow*{^Fo'- 
-\1'\J

-TL-L 
f,ctrra t "fu;:- +to 9 t*r'*d]*fl 4'*' 

rerr S\rerxtnq^^-q^

3prnlva- cr !* t^Al"$''{ 'ff 
K ^5^*nrcl"Uq :":,": 

*

;;-" r*dr'o\ {Y*n^lF. 
o'\e- x'9t^'!r(q rF ggqt a([crV' 

-cl
,-

]]t}] "Jc6) 
i.r tnqc.aur,re-&in 

ce.*\sm\s F'^'trcrro\enr 
(9^*l*

.l

4tr\l:c^^te- rnqltd

fa4-vrr*1 +o Nuu'*q' 
U! elrq\<\<- C^* &'-"*''.* io \^ twr rz'"&\'\ &te'$

ancL hr.r@ q ""^o:.$ - -9- a ft.,n.ev 
.?**)

L, \ - qNc.-
\ =G'

'= \ . 
Q,, 6. [o's<( S9r^-o-re-)

o lt =v' Ltrb-

A+ tt^r -:qgrc- t \'*o- t"tt^ ^?Y:' : 
ci*"t"

t &Lboc atr,.x J* .r*tT*,\::^'5ff"Tii-ffi ffi;J "^'6-'*\""*- 
o-'*"q*h.^vi"'6

.,r\ c\(ea at u,r.J* '1r,'- &uut\q '\ t* S^^n*

jJftt *o-[acr- io Q/'+T-o- <"( cl 
f tt n" c 

{ *- '

.l,^.vL ok o" ""UJ 
Atck^vrtr- d '' ^*' 

a c r e t:

{= .Ig-- a;

q vsc- r,.c-: [ok h]o' tnno( {Pt^o* ba's(Y\-'Q}rn'$lov 
9t awt<\|1g("atn"'Lc

r*i!J *elc-intv{1 a c'\c^^4f- t^Q -' ip Vlec':"nel - Y"tf ctn'ctf t+"G

!i*r\- rb* J-.-*.. d*" At^*trr a- c' yoi'^0- r"na'$<-* |r'wvt tuc

pcint-cltcr',7 ,'o oHll g'* "A- S-- ik--t^t



Tl^!- o-bo{c- enr,.o.htcq ,6\A,JWj-{ \tq- oscnpa\'QA u'AIu\ @

$.U trn\er.ttlu'1 t ^ \otnt- 
c\^cu{l- (n 

d<cr ApcLc-9 E =;furgt

€oE '*;a.,,Q' : D

D = 4oF C+.* A'C^c* ""\D \p i'.\exms1 D ia

F.rr uoLr.-r-rn-c- cj^c.-da d-'r'hs\{u'-'$t'on t^' d"a't *f* \ ='[D'&sos 
. ,rr

*=.1,H** t;;:':tJ;:-il

,'^axoo --=.o,-l**,* t$k{.i}}
v Y f\ r< 

€-Y@nrtr'c"1ud*-tl

E\c-.s^t e\ryJ*r:gcilbd*s,-cury*-Dnrob'$t'^q 
;"rx-\ \i''c"ra o-'v Y<

l. Lttn l- "\^t"ff
€= ?" 6<

2- eb{

"D -- e"L

'- 5-- ftt-o'
Su"vfac-c Ct^qtkL

t
E-- Js- o.

3.

3-n['r ni\c \t^l c\,tcr'"ts-'

Sf"oof C\ACv\t4 '

Lk-v

-a = 'QoE
- 0"-g 

- Jf,cr.^
a

!o\rt*g- *Y
( R."8o --tr -- * '' a-oo
Q'N€at-

. 6=6e
t cra" -a

I - 5 -- -s',l t^v

t-{N,\*



,/'ll6t+ussS LA\^)
=--=- 

:1::=- 
'fl \f.,. t!'*nAttrrrc-n''.^'\ !'o*t t 

&to'-n^n^gt"thx"n
Qosa.sX Lo.o cons\r**lea N \ '--. \r

A.- L ,^-^ -n - ^.K qqo& a. 'tq! V\tD.Dt't 6!.!e\q
-Tt<- q€nd-\c.tur1a'$t'crn-r c1 \-e-l'r^c\auil c-vper\Yn'-r\

' (J J \)- !i .

\c.r.,oq)1glc-rn t\ lz-\^o\$f\ o,-D

LgF .^r. irnc^g^inc- o- d;'tn\'<"b.-'$r'-n t tt*t'

Swoo c(a c.^ c\our-& * Pot"t* chavg<'l in d'tr'*s
n

gcrwa"rn&A roX .,\ drss4A a.r'{.ocr- ot'\ awlgelc

k, n*t""$

q
i
I

i
I

P

&t--onx potn'f P cscraidc-r o'n tncven'u*\\N elc-roentsc6

$ 'n . :;'-== 
' 

^.t.a a^ nrr&e& .^d.f* 4S'

:'uffi* .:t^5-ilffi.t^$' ;.1 IGc n .t.,'lc sod *cl- 1 
ru ndrwc

"l;:'1":.::LTs = Dtn*s* = >*cosoas =6-" 4s

-n^a- l"kl t\t** P'-*t:^t 
IT'^-J{^ 16- c-!''*e-d' ^-"t*: 

*X:-&

.od'*a tlo* drlqpYer^s'hl .--t"'t'ib''s'** crolsi*1' 4r:-clrr *Y{t* c',q,r^

v = S*q. fl*F* 
A{ = #}ll)9}egg--Jt"0"

e-*be--xrvc,rc\.\r-^4i s-1o* q1p{_ *- , , 
Qo*'\ rtr''^*f*

a.ornv-J#.$l^tq,\- \ Jooo"\["f,^pp\"td'r'R,te'"su1f*,. q.-1t"4-s- \Jo. o= : )t"G " I'tmtoml
*sil 

J 
"..-.!*]:-.*ffi.* 

^.:0.r, 
o: qrrs-\*\*\ a! rcr'n'' $r+

hffio^-sN c-^rt1 c),ose-A ;"-tr-.^ n'.1,.'\ i- "![^:t c-\,..rrvte- c."..-!.,'*e&,

re Qau,rs' !-o.."o to ^ u\ >ttnllc t^n& tto'yrGawF c's^ra'P\s\^ts- 1 srt

d**n'texqr'zrt'ot"'1\u[tvcr]o\:t^cr'\:oinlc-cl'ncrvF(tt"k
qo,!ul.,".$l- L^.o). a{- io=l- rc,--\- &. + t* t*t- \c\a 3rr'"aLtr$v<'c}r

-a:nr-4,r. o.r..q cl.,'r<d A^rl.^s rn ..rrr- .!,o-.Ult'-J^'.- b'R'td e$^-l^ "e'm-t"!.^l

cvr-*qr ""*L^".f 
o.a [o^*"6.. ,dtwder[uJ €o 

{*.O 
-- 9-a5! Q'"

[].ur..Jl+r Qo..u.xstdcr.l t\n o\ te!'c'U'^rf*q bQ]-'""sY\ -!U" zlourc-ca tnsids- c\

clr^d 
^["F* 

q".A tur $.dA t-q P".\*^* orqry 1-s'5 c-vr-l-i'6q- ^{rveci- '



To

A+ ICL

tr '- -9-.- a<
qfi\*

Aur{rer-c- 7 tC^r 69r'tr'rt-
\l

r--3-A'\-5 - qNa-

[r.c.Af,.q t," t[r cL,5azd t*'t-* f"+'{^J
' \ 

^$-2( no=R- ^

$ua, = ['' I +-s^$df., , J q''
-s ?=o 6=0

-- -a e,n&&od+ttr€

j-t"tnil* oa.,rg. cl,tlo< 'AuI-h

tr^^l- \n\e4r'.ht^r ta c<,t\N

6vqv tGr entive- 8-+v1p'<9-)
I

,ttU* A gN^-c.irre- A<rt-l-

o\opain c^- t"'"^tl- 8V'.l...>1"1 \KAF Q cou\s*rbs 1 &cSct(- $Ir

io {'ttuAtsr'J'. tti" *-\.dJ.o.}-.,..^ ? hq*o l'oo, !.q-\* .^A c\,..ecL lul ve->.,'\k.s \

po.r.acqla oclx-n*ra-,rr u7 y{eui% t p"f"ts c\^c^r'&R- q ..3- o<rarrn\ a o3w"t}c.,'t

coordt<r,o,.Fu'c.t'(v<'N\, 
t*^^'O bb .*'":t% .1* Y^:l:::*}ff" 

*

>ro-clion
I

a. -it^c- E!.rc'S^rrc futd tn\<n^iFq c( \C$" \:oirrY 
cink ch<**q

lp*..& b bq

F- -_

qnA &(nca

/\Rr e.v
L(S6'(a-

5 z e.F=

Tt!- Afft;,rcrr.h,J *o,-m9.r^!-\ c\yQ-!,\ .,-n c^ alot^.c-n'c"r.! aurr(o-t9- iq

= i>stno d o&d - aL€tnodod'4

('- 
^-I o.*

ol*..^*

ds

o(

q-d3

&3 = *sr.o &o&t' ot

= -Q- c.Lstn&d8 d+ At "6'
L{T\GV

-J'+!c.,of+e
+,_o

j""+o+ =a
;2^

6L^e- cvo,tri.q \tG- "-tt^*

Rajesh Murari 
Sticky Note

Rajesh Murari 
Sticky Note

Rajesh Murari 
Sticky Note



Ttce- ato9.shto^.r tn ea-,x'6 f { t sc. c,.-^.-c- abQr f-o c&roa€- o' c'!"osed' *"

et!-'LDu.icc,u\,4-,-h's[r'ers \-so c;u-t"'Aih'arul:

t. D io a<J!3o\,rrxe- 2itr^e* trttirn^\ cx \<'"n*c^h*'t '\e tfi{cl-sstcl *Y'

4otJfr!*!- s;'dg \oas*cc"!-N elr.^l< O&S ct''r ?3Yo ''@fe.d^*\

z.(gnT,ua.}r-Ps^"\hc-Los.d'lcl{-.c-c.|.r-.,.sr,.^..^".1b.&<lsn6k?8J)D-l
D -- CO*r'ladr '

*-Tl,ut.vs tra {\\-r.\\- ctr-oo}c o- s,'kdocs FJGF hc^A 'Aorns- t \B+Xtnrndq

exhi\ri\<A bg Kur- c\,ro,4e- drsb"'b'h'^A'

t . po{nt- Ch.ctSrz- '

L S{{{vu1e, Leo"r- cJ^rrt*z

3- X{^drtr';(le- Sr^o-q-tr { C\'tc'xe-

U . unrt/."rt\ ct,."cl.q'A Sfl^cra "

Notei 'TL,.a-c.pp-Q,...h'.,.n q qdudC^ ,[o.l,o &{"!-^^da o,n aXvnml$r5'Id 3t::
gan n& a\tota J53k-agvnne\ ext\k tFL-n .^.A .,rn.,rats vrne- €curxd-Lru

trl o\*-.i" o, r\ol'sFt'u"

I " .&,tnp9\ggt
S.rppoae- '-poi'ntr 

cr'tcr.*q- Q $a t!'c+k-A *-q* 'QI.rt ortltn '

'la &-$exrni..ng- 6 o-!r- c'panlr ?' i! \a 4J^5t\ + aetv'c'S-

C\^.oosi\^gr G' s1l\r9x{cc'$ av't\o*re cc"'ler'fr(q P ..'{
u ."-; 

",: . _rl , rr^ o_ 
-ao[^.r-.,.a.a1

A*-h'rh'd xtrnrnelg cc*lALN'""" n'rs'rs a\ 68w

*-r',\; c-onFe<eA aF tsl- ov\ir. tcr tw' 6o^ $'*^^

*ht..o_ tn lSrtr caaa. a''a'a\'totovt tn 
ftrk..^v<- '

Siqc_c_ 6 ia Q-ve\.utlsr\s(4. rnArno.\ to .tu"(c,r,,rrior' sr{*ca- \lla}- {s,

f5 : oocr" , -#tt*g €crrui,s[e'n Qq .-Qn-^'lo*ot) 
'*uca

a , $5.a! --s

\dq z\wo.$.\ rnoo --pp\ -[vase vrc^rfc-'s idc,.o + firt,' d?\t"*\ c<^444"

u"$ As : D, q{ Y-
S"



Ld^.oya- $a* = !^ f 
o 

a-Srn6aea$ - knr- 1t6 \G1,aurlc^c-e- ci..rr-4 1tf.""
F'o J.r --o

t

t

t

-(a.$-ssi"-n at*"{cl.<l . -ttu'ta

<.{.jt\^-c1o {lU

D-- a a
L-{ -iTy-

5 = Df,e ,.1,, .. i ',,' , 
I

A'ppr-giw21 €crurs's tcltD . " "'L --r 
^. . I J- u 

^ ifo*rotA.n =- ^a,= u\&+ o,1-. J
Q = $.,.,o " cr'*r = I 

"- *p Lw"^

_ 
. ntr D 4r"

ri^q e!.l-r$.sc iltux donsirl 5 ',^^ tT:\ o'A 
J---r*d"<^<F 

Yv r"

a".tX** e-""rdt**A t. II^r cqA'tr'drdc"$
Tffi"_gc.rrx.,^nsiYta

.(cullcton ,x.lrftacc, \wa-t-' {a 1 Ll I I JL ,u-

-ct1 \ ,g'dj-,r I

^nt- l-7o --^, 4- DJ J e"Paa = Dzn?L
rO

a--o 
Jp',o 

@r; l.-L = o =1[s.as = *$*
, c..r<[- dtolotn rtr =_ Df .zntL

t) -- De -- S_;, Ls\^.cne- Od.; z-n(\- il,. tG-t ZnQ L .grvl-a.rr-o.

Jnletrc"s Et IUA cr"trrw6a- &r's\t( Q'- ., G +pL"i' c-t^c(\'ts- e'rlbse& ilo

Q= 8-L
Qu

Dq -;,.?

i\b\el [ 6.AS .o.. ]oP e-Vjo\torn 'a'rr[a'rc's t \L* calft'hev fn 3e'r'

x{ncg-b v\c^D no 3- t-e''apocrlr'rh; $'c'rcilr- ffVan-\ 5 io +c^\^'*4\"h"'l-t6

ttror.e ,r,-r.r[a-c-c-s " nl.$a

E-- ?L
2xt



C;r"rxr'&r c^r^ in["intLa ar^'t-cFt -:,:n: 
..',.i;,,tk

c}^aAS.e- ?. c[*L [tO"A ctr \<''- Z='o. l#-'-
-(tr ax)+rrnrtw- 6 ^r 

uPo** P, 
To 

cta'oae- 
^ /i;i-:J

q <sclar,.#^" ;;* -: 
*"HS'7ffi 

t':< c/''-

:-ffiq1ffiffH;:"Y
ils {.-ur' F* ' .t i
63 6 ,to vucttvc'oS" + [G" ar"ss-t

a. rsti&:S* ebe=fr

L
.1

\a* \
L$-* \

D. b&
anA o1eu1tt 6 6***" \+r'o nivc'n

p.fa*=e=0aat---%||o'-*t*f- J* Lt_f
.S

ttu 
^ltvl^dr|'^

-( t".^u(i..n
C.rr1c.ce

(oat
P ;161,

--+O

2f"r.o 
\"^'*q-5 Vrt'"" rto

-rt

e-o-ch kt<,rrs a{ a A-' 'Ct'u-l't 
€1L

r-Avccr A {:\

}*ffifu's/ti"'{*ot'

5. d,S avalu.r'.\er\

c.scNpo^!-l,tk cr\rttr-fi

q tc '\oP c'*r&

be-c.xr'U--X

.t',^A- \(oo

cf(

a.n \€u ,8idc'o '\ * \ooY l'a

a-* *.4 6s

bDUo..n o':se6' tb \-\^n \ao)c'

Q*N - o"Cs+*) - l,{'"r4
\s -- z-Dy

"s-- 5
- 6= zu"

5- &-'ao

{ E-=Y:' ..<D

= €oE

n
)s-6,\
24

ilx o^ :::" :::: Hli*o 1*:,...i':;it1';:.:;;:J;:
e tnco- lKl cf'un1c Koul APL'qttttt\ s5*nnUh6 t

i.l_tocbvi.r^,{r^(^Fo.ApVrcr}cJs.'^d".tl-thanolp*Fo\e-{.""'llt^*S*1F.

6tJ:g'k_.o_+,tJctrcr,^.-5acz.<r.clpsac\"U*.<p^adcJ*n^*{.-c-c.1r*&tv
{ }s,, | ^ ^ rznfF rY n L\

Qo*ot ' f ?"a"

t)*\rwL - $39,
6 --:aF'

L\a.rrt-c-9=Qen4 $u-

o axz-c\



= {-9_n^3t-3[" [* *' Si'to trd+d$

d-o i'o

.'- 6 ele.r'r6t'^\tr-s'tq Vt gt"4 \

| €e"c oz-{ea

6= 
\*;6 

.(z/o,

t

-

t

trA Y 226 - FEt cf,rr,tl"g.<- a^ci;\"A h5 G' 'tu\o.ce ;'o Kl entive- c\n'ou'8<-

1r1$Ir ccr,rq, ff {Pr 
nxn'

n ^ fl^ "' I

eao..\ = J't.,dr = %J *" - r" 
Jvu$"o

.;r,ri.Q.s rp -- $ e .*r = \t+nx'-
. \JE

l\"r"<.a-, V = Q"r..-\ S"qA
. n k_nF

D1 QTrr" = \o-s

6 = -d e.-ar YTIQ
3r-

wtr,.s..^151.a\ewo-.-poL..',$r.n,^1,\G-6Jo{r;kt+l2kA<s-6o."F\\c.
inral.o\5{6f..ro(Glt.'lfu+.**1-rr:twx*:oLcro.at..6{gq(
r'oor& ,, 5 .n"'^''t "e, 

t-^*l* ..ct \(r- '{ o*'"ul' 'atrvSc-c- 
'

S, D;B:S5*S g-" E\lj..n8-.t| f N*1*.'.eln'.*!. C-h'c"t1e-'Crrorrr-b'^h'c1)

\,rts- orr,.e- 66ru'c A*^t 
tu' 

'-ppLU O"" tt*Td 1 Qct.l'ra*'do^ 'l.o o' xfu5t.**t'g

di$p^e"dr \po- of !^.,'Yn - onQ- d'^t\l^ &n-s aoF f>tre'la q\Y eXrnvr"\ .n3-

^ll.&|q|i*sr-1,Glr<.a-il.vnrff-64a.Y,-b6^kc,wd\caA4tnhap.efunrr,dotuitc.ruk
.a1mrrwl6 - ,ti*.,p.[o 2*r.o.r1 ^^fo 

cctn ndF loa ctron'arn 'lilcr^ fi{td 'm(

n/A^nv$ c6rcnpbrn4\^!- <t E io crs \\qr\F a{ }rtYt> sv\\avu\a'trw '!ilr

\rs\\t.^^$- At-'tc'\n c^ ttr<(or'a'fu lnteTtJ crmno\r \ce €-\toJ'^r'AhA'Jt^arT<-tis

.*t srut oa1f,l ci...r...tn\{"Y\*- ItrilA<:**HLs rc^"^&tu(h. to ip cjvuooe-

,xrrcl^ 61 rav-{,s$,^p$I c-[pac-d xrr"No.c-c- fcctF ]5 t$t"" rr'o t^-![ttnoot- c'en$-e\rnF cjuqi

" 
^':; 

,^-; 5 ".'^$ 
\Da- c&{P'"Y.-t$

Jgt ':..r.")f*c-o*, ..'".A 
^ 

Srnol.)r elnctn-g'c-tn t) *f,

;.^LA r"5 r-triwq dt*v- ru:o \'e"rn's tfo -^*ui exycrn'stor'^1D

TLa- xa-rr.r.\lr u,{J&\oe'r"cn!'- vnc(Q- nqr^Jt Corre.ct- t^" -tEr vaLu'vnl- a--\ds\"d 1

lu! 
2ar.sd,r.c.. 

aur{a.cc d-o.l|te-ovJe/t -or.d, tre- i,"t{z^a e"vetr"h^o-Q'! to ctlJnto

*t^^'" u$,tr.vnA-5 c-p$voacfn Uzjr't) '

-il.rJ^ avo.nrlr-!.c.- .IA::to dtllgcg {'-^ I-tu- P(e@[r'€- ctqa.\ {n .tGc*t- u:a SVtc'.ll n'al'

OWq.ln lre- v^!.u.1-* S c,trs crr'( c\ns\da'xrUt^$-i"Stl t<t'S-<c^d xe-c-e'ive- boYN!'-e'!4''rqrn

Uq).rro.foLr- t*1,**c.".ilt.- o.-Yr*^.$ lm- toc^6 6 tlot\s r'rl[a'-L rc6dont * 
^*^S*t

-fLub lo*dD &,"cll* Io <rsr- "6Mt^Xr^nll5 &..t eq1^t'hrrsr, tobAc\a ozr!- bcdt'c' d>

Evnahc.o11.



t

,

t

,

t

t

.,

lt

t

\-q.l-\ro c,scr'si&r c\nb Vai^F P, 'l'^cca!'d n1 c\

ve-c)r-*g -Ao'"' coocc\lrta'{r 'aY(k'Yn ' \r- "tY'k 5

o.l- partf I Yrr+tC ros Qx!ilQdA' tn va-cle*''n'gt'&tn"'

co..c,,poncrnls 5o = D"!G*^ 9so6:1 D36Q'

we- L\^oo/f,c- cr,/] cr\^^ c-looaA ^:\*T 
lor-lfwuu

Yedar'$^!'r^n \oax' cs'i^lre<{-A t- : : .:*X,:^-T-

Ptrrvrl) - -^ G

O-Do: Dto6"t\'qtqi

t

;ffi;, -( , ^...! 
tr3 o"^A c^\'?.t 6*'uri t*w

$s.ds=c1 /* . \ - ,,

S

cr,r,ord.q,, 
.{6 qv..},r..,.ofr- rur- rn\e"6t.^\ od4^- ora d^'11.5T;'har t'o\e6^\

!,r.,ord-qrr .6 Q-vcJl^Actlr- /!s 
L 6J!-N. e-c...c,vr. {^*'

rN\^rv be- \artJc-c-n uup \rr\r *h tnt<t\"lo ',, 
or.ls

S.*-J.\ ^-\ .\ .-\t \\,.
s $rcnv bacL J.l* -{tit^r' *oQ Jtr'\"""r

C.d\I51\5 Sen\r*\ e#tca'N\t<tr\ q ^crz-z-.o'*\ci"vh't'*' lidAa

.Q- * --(+ oq!L-"*.) a*&t&z
G.

cr( 
$t'as = Q = ("+ -t+ txon-. au

s

---rO

\oo-l-srr\tl \De\*err "* dt9

TLio expre-srtan' \\a crl aspsxi wuo"ht"nn \i\^^\J^

bc-l-sccu.s r<:rrt!&ir$r*

(ffi-**l't"4

qxc.tF vc}tahc'Ao\^it \^^..' O Un *llo"t\

Wc- Av,.clII \ 'o\'3 6161e'ln c^\A l{x(,\-s

L n.s \r A\nrtcrU- & ]ero '

-!irrl" voLrsng- Aglc'{v-\^ts Df &
C-
s.DD"d-s

/ry + Dor.,t ?D'-\
\o'- oX oL) a t*

w c^a c^ !.xvn\l- .$b.{S trrn S_ G_ ?_ vJH

/q9o+ Dj+ rD}\ - \y,""-t; 
: \'eoo-o'v

De-r'

f-o* ' DX ' a&_/

ei-askrrc-. r

34q|^, : Tt^r- &'.iarEr'n.La- 't \I,r.r. dg\Sc'l' 5 to \tp.' o*h'*

\ t{-\K \*t"^ ^ l*** ctnotA x'-"v\ats- lex u'n\v uo\'rrvrr-a- t

.tg\'g- vd\$\cN!- ah.rink-t fs !!-ro'

r)irer4crs-c-t5 -- dv s -- :.f-"9*

g-
A€

a

I

Drv aP.



c\\)

t lDiL -\ Q-aa-
foq Db

v"D=-drrr s =J- *9*l u ffi^*D')-, *"3$ - 
Spr^ark'"\'

v.D= d.ivS= t+.tt+*k

{7.D = dtv 6

7cu lstnobo

6o-".* Lc"u: .Q"t dl =Q'

- > rCg.r[eyicrrr C-o.d.lno$.A
tlrcl-r.-f^^9-ottt coo'&in..Fra

-----a ca.tl'ndvicJ

W.5 = R.

D iv cn 6tt'cl- 
-\Lt'!-rxe'w\

- r q90e)
-Foe

11 (. v-5 A'l
= \Q".\d 

-- 
J,\

\ro\

hala-

$ o'as
-S

Divovnavrtr- rcra<.c\ -\e.\\a r,ro h"n,, vru-r.c-tr d\,r,tx 
to s'srut""x o-'accrc$\ voLtr'vn'l

6rrt cr[rer-unF vou'rvng- \aslr\ ) no d'lve-thcr*N\ts o'^t'odt*[<.d t"itniv'

l)rv €R.er?N CE- -fw€o R€ rfi
.-:=:-,,:::..-:- .. --.:. 'E \ \rtE\J t--^' ' 

L^ n.n g 1a {hs( Ndd {ot .-ow"r^ '[ftr' c"rpsno6rrtiIt

'fL.,.N ktr'ljxe"r' oPOJtin^ bo o'r"X v€-d^ bdd &6\ "

htuh,^\ &xtva.hvcr e.r<rrst-, c&krrrn on i\- r'o acu'ter $l urn rG d,\la-*$\'tts Ntti*"-

a.,1.-c-.-$'rt- dL^n ae^n'u\ '

c^o.J' ,t u'q o = L R" do

c^*'.& \w:n sot\*d*t Qt bt fu o-U..^^\ '

\^J q*

-*a

@ *q: ta "-qj*'L 
* 

T;1['].A r\ R cuseA surfctcc'

vcul* *-talA" Nro+r'Y'F .lus- r

0-jD.cls -*

errrsr.^rl 'Tu-a--16}e6J t{-\* r\u"r!.-: - 
^ \ ^, K-r.r- &.rt<rns q igr's

--+ - u "-qJ*.s.'u" 
ire it"LotJ 1 s 

'0 ,,r',t-
q- crocaJ, ^^n{** ^ r ,_,, rrnne *..\"--A re.6 \1ur ..155.$



MAX\^)€LLE Fr\\sr

Fr"n rr 41cur,aa't-ar,,c

t-
$6.ds = Q.
s

@)

eqeaileF ( g ug Cre-o srnlrcs):
t

-,

t

t

t

ta. urn"l- vo\,rarn4-

$ o.as o-s.---EC- a-.>

6rg Tr.a .:oL.-rvne ,A\rrin\<,r -!o >.<ro

n-J{r'rn €::11- _ blr" Cl

Ar9--e o a- : 
n.r-to- at

-T\4 a.bara- , on Tir,.r .fut" rla cfuv6 c."cL cm [ii't "tfk i

VoLumg C.\^cr^d-q Uo-naiF{
v <zr-$."t A .-l- g,r*er,r pnrtl

W"l |i@to't* F\-'- a

m-.*h"o.'.1 ftlt*x p<x rA^r'tf vokll*e

6vr tW- votunrnn- a\nrink-l bb'^"ts p'

d.tu A--- v'?\ --:*: $ i -fD\9--+o L:t€

T[,r,^]> ta Tutr d,-rr Q Maxr"oclLo {o'rr e1tr"91"'n^a t^n '{A;q -P?tvn b &c'*tart

.^.d ab&l 'cno'gr..a$'t- $'sld^ '

S}3&u9nbl Ela-e$rtt*l^ " lerr r'TniYvb\rlvr.l- '\r-r lrt.

vo\1.rvr,.1- t't"'t ts ex<^c*\ eq/^rl! tn -lm' rroLu\'rra c-\c'v5t-
*nns vo\,rrvr!q- -0.louinn e^ vo.ntot'u3{ Ivnol$

c[onai\ ]trote '

-TLJo ecvr.rclh'"n to o-F}tg c'urA FFL potntr d**t t6 Qouaa' k'tu': '

Qor"d k'rc ,no\c'kA Jffir $'- fucrutu'ft- osb Cfr.ed <'rlv'\,,r'cL 5 llJt'r' cl'an2<

,,aaAc-4a c.n idq".h'ca{ af'^J<*t''r
errc!.o.<<I, and. t{.-xwa{J b l;at- Apv^^s$' c/\/\

Barorl..a lt^o'h' IGg. d'rivar6Lnco rcrc\'t * Tnx-^oA 'o [\"lt zrurvr ft \U*

pa:.h.^1 &x\w.h" t^'o!'r'h S*) eqyo'h''"n"' ia o'Lo d!-ccd\cQ4 oo G

c,r,.gy,.c^h."*1-eyroh'.,n {cdrn ffr €ror"'n'rla tcto' crnd C*orur"sel6 ,, €a,rvr' \ct"

ln xero6wtyA ars t$r- 1l't1q21'o$ d.t.* 4 Mc"xr"x-tla bt*'1 q!nu*n-

,

t

t

t



E\"e.l^ri. dord tn\<na\ uoc^/r dett*i-A *^ 
1* 

(orcs- c"n ^ 
t'nit- te'o\- c\^o'^{a-

a-ts ,buic^F foivr.\- aF ..nr.rtr^ .,rq*'.4;A\,^. t" '1'^irco v-t\r-"1- t ttr^" vech

&ora ad t.oe cr.!J,evnp}-te vY\o!}q lgl \+lr c}Ac^^*<- o6c.ir.ru hnr &c$n.c $urt

r^:o-brave{nexc/vado"c.c.e+,<^\.^d'oppoai\e.+Fnp..rexe'^<d.bdK

nhe$, ur,.A ;' *S**=\"^ * <-:cyc"nd qnerf,\ tx Ap uoct\r-'

z6 wo- \rrinfiN tb \r.\Na- ,,a crx^n*r ln \G'* 41*t4[*can 1 
** s"rd .,.,\^Y c*stu

c-ygren&ihr*e (,o.r,rc&*l) ,{-.:rns ^a_ 
ao * }."."*sj\^q) \*,4. cl.o ntt_Q<c,ttrl

coak- / tGL dir-'tA doeo '

S*0P* ur:q r-Ai'A\n -Ls \c{\6/r4- \ Y-'' -' 
-

4^^Qornk r ro patr.t- B u]o',Y]!fn"
,--^f i.dn t" w\6JQ. c* \toii*k c\^o.^a€. a

crn ,Avr'.6um tn 'Jt'fdq ' F"t*n \G-l

'^rF
SnT ,[r<<_s, on el \a
--- \)

7=aE

C o.-\"tn\k

SD,[w.I- ft[" ttcr]<-dst^s- i"-'' d'ctp!'ao'Y l* 
""5;

-

tjI

Ful:

F

F

Ct\(|{a- \38 dL ia\ ffi.s\#"#"-^\o'eants'

-ve zlt5rn {..drc-J"A irF!-'IG. t'oc{c--to da^g-

I rt'o,''r..e-d' tn*t0 ve- W 
'*::

,ol/ ,:'

O



,

t
n^a- t-oed<- re-1pi<c'A L rnorl€ f$r- cl^'\Y64 o\

dlnile- dlnt<nncc- cnrst- Lre &-l€"T,\tt\ca \c6 roleTt"$,'.^1

" .,oor(. d"*r+ \til sg4bd--hg"Uls-'so'!v{ o. CL^O"*ql "t

t

t

I

t

t

t

,#
\*"-Q I e ar
\J
1 inF

ta\^.!.rcQ- \x$f\ rnr,tulr ra<- 'rnet$cd' be{pxe-

h,..,* trrL.1.J 6-a1n \>€ e\b^$',r!ro$eA ' TL^a-

c\no.'2<- to ^***l-d' 
4o b<- c*-relt-

Itrio d"t1dt" tnre.r,r^.\ ra v:c^'ett- +" b*ra -K^r3v'ld '

f=^ h*. o..o.$,1tlo \G c'b're- q7"r^ht"^

t^\K altb.,sn': 
: tj.$$.-",,

cA\^g-ye- E, l,s \6t c-"n6,oncr'n'F c4 e cll^tb du '

Ths- PoM t'o da.rdc&t+'.G 3 6q5r"'cn"k DLr; aL>-\ pr-3

co'"rr6lona^l- ^jtt"tKra 
aetrwt^F *^a- dcno$"Abil EtoE"-€n Eq'

-ilru- uoot- 1^\6\,Ja-c\ tn wrcvt'n'n o c\^c^^&& q {vcrn trr +o B rx \wr''

. r{\qlpYDxtnc\o*et

L.J = -Q-(et,aL\ + gLlL-; Er-3DL)

crr r..r.st,nq VacFu\ r\olct$"t^n
tl- 
i - -e C6, a-u1 + qot-tF--.nls)

S(nco ure hrnvc. G',(.s"'tnQ-cl o' nr*\!o\m bcJ'A

4-;-- dr-d-* tetatda\
;;= .\qa'e+Qd{s*oiq, -
&r -- dv 6t +tdod'o+vstn&df 

(

_fr
Notal .\^l- rootc (nrro\vec{ tn rnoui.nfr (-s4 c-tvr"'ge &-FarndA ""\ On arEr q G.s

q. w-el6\ c,{,a.c.*n +-,,.^ trrr tntil'*l n YE {r'nc^\ pttnF I Ktf prr\K cLrs.,

tnl-

b<

i-ls"! Pc'9Nolr

qS- \co$. \\s tnibt$ *. \d lrositr'nrrl

c-c^^^ h.e- -AJ^5*i\k^/l $<irTt^r

ALt-9 bLs
tr-

C^$O\ \\,"t

E =E"= 4

i

D



Tl.^!- wo(\c docu- in tno'rt'n6 e' flt\nts crr"cur'3c- {<r a'cr cj'u$rle' S'1A E

{%,"\ $oalthc,n o' +" B to gi"o bb

ew= -e("e.ar
R

\. \^l^!,ic\ )F.r- raarQ.-**l \u'L c-\'\<^N$e' cL rh atrar^rY 'tg' dJtec'Fr"* 1Et'tt^cn

ffrg rrcarlq c[,]c,!- r\s \casi#e / 
6L\id'^ tn&'ca}Qa er(\<fc\oJ zboqrr<'- hoo

J[o- tpcs'6c

2-.r;r^cr'.Ku-vtnoteYnar,,\tstRctloq-eQ'lninlar'dj<eri*c'trrftE'iugn
l'' r.ocs^,-d<s^s- t.r ,-g#i cD\^.\t ,\ (r\A\'ec\$a^ doad tL**1-5 hc^a d-.rc-

!Fr'- toorr< , no n-x\exnto'-l Aot'rttr- rls

3-f\^J-\.oc{Ldonr-t,o(n&rtrnAst^F'qlCu'fn\V\'A4'!'4d€&{**^"N\oB
b*$- &{qnd^ on on& poi"nl* N €t B

q . wLcn FG- Pc.t[ ae!r-c!'er}- lA Aqc.r\,r lfi*ts iF r'n Jwc"'p pcxpmAf'^ltr
\JLA'"rr \ ^- \'v- -- 

- t "a' ' Fvtgt^01
{p tr r'3. JffL qlor..r- oo tru' ct/'rc^'.!g ta Juoc-16' c*crfteq 

:.- ,-r.
L".**^ .r,a c^:\'r's'ct'n' q\^tl'tg tro rrnovfnX ., l\I'arr-rml

,- L^L^^^^Ec.d
:nJ ;;. R.^rrs \^ar..&,o s, rG c"s*.. h'e$*r1n E q dG

t'D 1oo ,
-o\

.'. g. aC = BA'L CssO

5 - f,t \E ! F*R aa-trrkA t\o 'auqt'r Fsts itr {n t^*t\ C" cloo<d- tnrl*\otrr '

ie ., a*o^5^6 6roin-h \o 6avn'Lo*6 lt;t!*ern\nc'h*fl F"fttt'J6lt.. '!S'rr w${c*

d.onr- t" )Fno Cr<'t'.c'lno)ti v"tl'acLcro)



E\.5= bt<,^h'".-q-----

E\e-a-l.,,n ., p oknh'^$ klb uro ho.o -Q-c..r.ge, t o.. t"cno.Il cln aryr-

a-.t- o. potrrt-otr \6. &c$.,jc- sard rx, .pv trntF-cl^!,^{a'

f,vt ttrl tr*crxt--,ae-ch'cn, \:,csn d.rsc^tl,to-A jc\Iots Jffi- uoor(q d-6 &

tn rnorti'rn c* \:o\n\- ctrc,taa a 't--" ^ N {o g in K'l ej-r$"k- 6\'-J'd E rt't

fttuen h1 nB- ,  ' ta rr,^^.^ \n^* tn':'ttog
\Al -* .dL > Q.Vns Q $trnro v*e

ui q> et"*-v{ , Qr/rr-Qvo
f-s -tt.! cr,r"^ga Q. tr 'szl-r-sJ<.4 

cno W ,s"en S^^^ \\^^ qE
a 

oV t'*nttc- c\'srts* ='F Ctt<ln*q '!t-"t N tA B in tC
enu.oht.^n)L^\Q-*F crlrl\c- d'a'rrs* t'n rcnorst'^tr un\

F.!}-[E . -tt^rb \oort! doru- i'- \^n6\rt"\d Fw u'nlL c]rraqc- {"t"^ po'nF A

{rg in \(rd{{}\d tr \\6 c.^,\Lqt\ Pate^h'-J <!i$'erov'tl- be}-"'en \>oi555 
tr €rt

frtenh^\ !949 -4. DotnF Cln'c^'tq

C \fi! FreJA E to A^^a6 'lSu gatnt clnanaz Q

o

l-.^pA -1- -lms crrt5(n, 'lGr'n

-g-- Q a-,
q rs€ox"

\ILt C,.sr,o\t-a-x G. u.nil- t}lrcqe' r':wit'w {n

/l
I

I

*

p&^orJ* ^-ts 
c^ po\vr-tr A r'o o.-[- "t"td'it'r\ Artrl^n<g

ya {r"^. \[r or\gf.n .B- r\s .,^61avcc\ o'Salwrt- Ktr' dj<o*cht'vr t 
*eL!-dqq

$'urndi"er.h..^p.t*potr.'ts/\+"8'T|^!vd".Fr5{A^9_o-..<J.r.c.s.
&'olo,.,^,.-o- y\\ .fr*^ rto o<-\vn vA/g = - -\* 

*-S-..to" 
' d'L

tt" t+nfuir-

:. vAs = (*--O-^G."t a( g qos{dr*\c$Ro
L/ t-t ng"Y- 

: irtSfLtcricc
Y+ 

u>r^!xn- dt = df$
d"6.. I rd'odq evsinS {

nYe nfs
= -J *"-d" vF..- 1'frF'@'aT*;

Y'\

__ Q: I-_r*q n<o | ?Jtp' \ n-€o L-A - -vd [1. srl.^.r.r*".r
t-- t G <-*{'cl'irtth'c'vr$r:

j . v re *of, ba < o2 o.. a.a ..np *.- rF^r,# .-ffi:;;:
LD\,tQ-rq el t\o ltrir- <'rs.$n

' l.:e$.^l..rin E-€x&l

s
A

*ar

\L wctn

{3

b

Ori5ty\



M,
Wk-e

{goo - vn'*

i"u* 
-\.i-Y

fi:trg-s\

(,, 1s - f*oJ^

"o,t;- *" -l/^'"s
r/6
'/ x rr- xt(

'xtG= r, vp
$o* -- vn-



E

S^ F5^&,.r,,A tnrv,$ulrn poioF cJ^!l,\&sl, if io ur'\torrra"r6 4o q\^ooaa- t<t$'ikt

on <fvanco> ttolF u lu:o- cA1zd$Yno ,!s" p<>r.^rrc^\ ats tf'1inrtq' io ?<rc'

<$^r^,\ i[ ve zo oa "rA r o -/ TEr- pole'Jot'l' *F of potnF t** t ) dr^9-

't-,\rr.* poinF c-\.o*4e ct bc&d' "$- 
Jm' ortlin fn

\rz -*6"

firt rrr poi''rtl,- cr^sN,-e6 Qt'Q >) - -"Qw i'otg-L"A '$-

vcddrl ?r rfr , - - 3o. JcGr* pole-tn'Fr^-l'a o&-? t\a

1>otwls 
usi\G YoniH'r

Pri...,lp,Qr)

v(-> '
Qr

-j:-.-- - . *f,flfl;r,\ 'voe.\rf>\c],.,_ + _ -- -+

L*r*t a..rperlpaihanr

Qrs
l-. 

- 
Iql1fu l\ -YS\

0\r !o



Fat c"cthr\rLs\^a "*t*.f 
cllk'rcAVrl"h*o

uo -- *^*l \$ 
( tu*o crn'aqe)

vc?r = += | ?:s'),tc €*F*c\ro.vg)qr+o J= F-r.l 
\

v6) =o!t" | ffi"' tuo\u*.',-*Y)

t/,51^!-^€, rr. p''..ml-cl caordrnalea a'\-'- "^oo-d 
cJ*t\ot*^} *

zbor,r.vc-l- leoin'F 
j.lcr.h.,tr c^n& \rG' r'"rtl5r',mlA sF6titr'nalea re[a''r +o

CT[t p^*t' c.!-vrra*c'tttV {o La\c<- dp'lrevtnf*-s&)'

h*- ct"to

\ae-h,.sern \2tti"\'l* AaB f'3

dentla

bt-lA P^t"h'

Ars .,..q- \cno'.'r- l-Ga-

rn{-olunde't'rl- "X 
\Ul

gaF<.*r"h^oJ cl'rip<'re.nc9

yo\R \o,\c-tn,

Vs*= -V+g
1t*.J- rro !err+ VBft = $ e.&t =O

-rC)
T\.1-,- ,A!tor^:: *f-"1- -fSa ,0**r- \r\lVLc-t a E "l*2
6 cba<-cl P.^Ki rrnt,.\ts b'q 2qal). '' 

v

**..--, ; t np\tr-s -Sd-v\o Lo.cde rb d'$nl*{o rru'rt*X c' ql^c"^t-( '{

crJ.rs*\fu .^ &oc-d yo\F r"n cln 'e-L(&'-t'**h"- d'''efd

.$ o. af = {6."a)' d-3

SA".rr=5k*e)"<l5zo t, 3
L-S

@r> Q" e) co)o d-s =- o

+\(: * e)=9\ *'OL=,* A=

:JTffi* ";iT^ff ?T;*;;; --^-^.c- c.-rt -ecl csna q^v^h^'Jq

vaelt^A . Tlei,r,s c'rnn a'!'<-c$'ost-'^h'<.- $efA tvt c\ c't{\J4-Y"'hve' vu'Ia '

Eq1rc"hrtn-r CO[.O r'c tq\avx*'cl' to c Mc..x*sll'i r3lptr'rhttan QA"q

dz:t el.*!'o*o$''t- dt''fdo ' EqrO 
-t'[e6^!*S3.^l@ 'PiSezve'"



d.{ohAbr,.h'crvr. (,n Apac-o- 'Ttll- $t"fa 
g

a^& trde,rnh"l V is {"s5r"fl {"*^ poinl-4o

-looirr,t- in .a6rc^.c-c- ' Csnci&n' ct ve-t$u\ increrrrs*lcri'

X*t6. a! vnc'"\ an on{-r € ro'tr' k ful'

clirerjt'.r^. a E cao 'A\T oott t^f6 '
u

'To h^d ttu fnorrp-raan$'ol poternho''! ule uDQ

av- *F.at
l.buJ bt = ALdu

bt/"-edJ.FtaD
' * EAL 6u' 6u

djvech''.l0 E,
3^/\ o'Jt"- A

(-orJ -t-W olzrus exprc-.r"i c,n c

€-FPYa^/',adt ^D

aV = -E L;corB

b,v- - - €CosD
-- - ?- a vw ttr,rn

-T* d# AV cuL- c* potrn! +'t'<r- aL- -) o

q*!- L(tn 
t 

+^ ,V; 
: NC

, Lr** Av. r .-E-(orE' AL-:n Au

^ ,, f r\rt Av -l* = f6\<"^$t"$ tr,'ttc 
A"u'^l-

AL _:O DL L

t\..gY - -EcorE 
'

dL
. -- 0, t,!\4.q^n.dv cc^". bo wrox\rrurvn ^"U

dL ia 9= tld ' Tui^ r'ndic^Ael
Cor$' -\ ia

u*,rsne 6r- - in t(. unil- vecJoA in tIfu chte-clv"^tAt r'n 6n4y6vtlle Ckre-qh'".^ '

ttr. abon'rc- ery.afr"^n cc.^'r* lee- es*\k'n ao

ff";r L*:; ;*'; orvoal*d(vc-cldunn

*-loE .l, {v-\ =EdL \ynar

'TLuo e1.l-",&'l^'r i*::',j*ffiK;;, ;"\^- t- F \'*-t'*t *-d^c.F flw.o Kc rnr^6,--'th*'a!a 1 wa

;;il:- di;a t1k^':w P
.. , c.c.rot$.uvn "m:iLt. t *.*^ o[-'\' nJit*tf'JT v"J'r'^o- "i *c'tt

39f:
GsnXUc^

E s(v

E a^* +" o' Fa^ha [c^^ evcvtaz

.9 G t"'.-
&v.tA.^^"7
.(ffi g--

e9 i,n c^rUd trcad'tt'rl!--1v'
AV

d\^4^,4. e dn IVI .-^1"""*^f ttr- in TGr €*a*t*f .[ Yttt^AV = SZV

E q po<r^hu$ flvtdi"*f ar

-- 'J-I^r Vurrcifnrr"n V^$.ucfl tosr ,

cJnorry- 0 pbl<-t^h^t *.lk dlov

3t ,atc^^!.' n 
a ecJ"* ta vv.cl'ot

(..cr.e-rna.^F rn d"rl lcrvrcE- th "f{t'

,r tt^t divecFl*.. t €'



' 
:- o o /h/'a$^ 'zg-I PokI'h"J QEg{"lo^! A*I^ht.,vurt+tp w

^t-*!"o.\ clrgl- dJYe-sl'l'Jt

;iln }LnX' --:-\;; ;l -'' t'r'k trt's' o'nd' c,.no'6t

ffi ^:il-*;ffi"T}:il"$"iilx"":s;5fu 
*

6,^.a wq_r\ca-.r 
'r=.'"-.*c- [,crd t-rq^si\ oi* iba( c-t^'cv"*s &ro]ri\c*]^r"^' to

$e_\ ft4.^ 
\cr\o\,,n Lo,m r,,> ll,' "' -i)::i'l-:i:f^o)'iu.,,^n

.*r-.*Y":I":ilIffi',^-;;
an tE{r c*^auclto^ta 'rYU'- 

, $r_" l^,o\em.hJ Sol-t, 
o.n& tn^t"-

--l^r'oa' qgctnH\icl rna1 ba e-c^r{tX ""*T1 
d"s'n lurr- \"b\e/'{

rrnmndrr,,.ra ?,r^L g"" ::[r 
" 'o"1, 1 &^&'*t .*rso. t*rd

tnAss*r\ {-^<"stn 
rul 9o+e-Y\v}.iv' [ ^ ^t.^h$crn atnrr: bo-h2ecn \Goa.

lJr

\ tn\e.cur\ lt-^<^crn tt'tl \'"'- \ r-o,.c^h.^ot^I'p 
tDe,h2ecn \Goae

t] '\ ***g-tt"\tof
: A\Juc^d',d k-rrousr\' c64'rA-al\cu -

3 oproshHco V -- -- J-e ' ar 
::^ in \6 rrs'a."*e d,ir.ch'.'nn -l 'C\^ " nou

: B.^F ,t$r{a ro rnr,toln Q"rA',''e6 
* 

^t-, "-.,^ A\^e,,A- 4gr^,,r.}r 
^ "q ?t

3u *$r."*.* ot1 
= .al = -?*dsr* - %dt - %du €----.

3 CN 
n- - 

n 
t.-. eo^hr-.\ q.(,..crt*aa

3 , V (r, gli) \") Flt'aurn '0 \trt fc'rrr'orr "-'"'

= 
1[^!- \-..rt.al c-t,t-<^Az tl 

o '^
rA.-.v .,..rsrt'r^*''o*'* . ^ &v--Po*\oPru**P'u'

; :. &$ = ?i d,..+ H*'o Rlo" --C-"*.'oioilr *o#J)'
:, c\! -- 5i--' r\3 

&u, 
"$f'*' at5 '/ " -\

c,srnrSro.v\v,.X 
*,o exQ*q*r'c^^\ $n&"' v* 

Q&*-'6-**dtt[vtd6a']'

wq-o\o\€^rn ,!s .. to--'*a 2IJ=**r&.a61* arE(

,a.--qY -Ps'--55r e

\,>/ f,* t?

@^l q'r.lr
\<=





tr*1. E -*1.-'Qr* Y-i"'+- P[o't,,t)

Lbl v = tZor^ec:B \^ s1:lr"avrY'Q '

se\L- Q) V= E,*s;.C)
E -_ -srV = -Hcr*Ro, .%"{

e-=o *e*5r^.€) xrl"l*
- o,6ssd{ tl*.

*%

H>o
;'E 

= 
-f-ut{as''"T9 A\+

..Fefolr,l), E =E Lo'?o?\G{

t1., v z- Eo\rcP>8 .-^. ^

E---qv =- LHrlt* Hcro *ir-'*%-+{'t]

9ol -- Eo.-'g ,, % -- -Eovsd'^o, H=o
-'-E = --€-ocP'gd'+ fosinet' tl*'

C^sru..ro4- p go'r2\) At apwa'J C-oovJ-{*q[u

g*-rpr. -x\. --{} $ =L':rQ) =uL- *= to"*

: - E; -- %L- o' {l"?tal+e'+o+t "tp] ')*

--ts.



J

D

t

t

An aLr-u[,n c $etA, N] nN.a],," \r:\ f -- 6 ilt B?"* "t\ ?' *."J b {-o\ 161;1 " 't-. 
t'iun

cr.,otc\, A{, = .-.3r-,G. + S..:J _-arll .L''. . Ftnct \fr.l toc{t--c}c'rp-^U::"tt:'uq a zl

c-Lt-o,g,e- r^Js5 \Ifi\ 1:.d;!\ t \t--t-n .I-*'Fl""t''od \'ra e'* Lt.$l" t"'e'\)

-:;oli dw = -oE-eT '5.36-r,-aj!,.9sor: ** -= 
-" (-n*6--'. +.1>a5ao! * bxffi] '1-auai sq? '?'{

:= - cQ f-,*tr* +6o*[6 - ''*s-k:r!ql;f* ,

7

A^);\- pf o, srsJ dt: =- ->xr6\> htt) *-\b:'o FI

A) o.Fp$rr,o; dw -- -)-K\51>lo{.'-1>) 
--zLtPs

Ql ^t- ?.rt-o'1)r->r0'Y) e\w = ->x-- 'fw'r+s3"g+ez-O = -?8'6 Ff

Ft,rc\ NU- o-trr*..,,.- $v-tf\ c1$- t. tlo",lt- (! ^''r\) ^ td Ktt (t\u-r'1 ptl"ut0"'*(

.,,r,=3*X+ rtg+>xU3'
sD\'. 6:-- -vV= -HG +S**H"{

S.2-- (v-1+ol, ot? , + = 3lrt*ta*t-)l.8, S.-o+\bt2\ydw v Y-) -06

aF p'rin'ts [ r,-1r r)*n H =- 
*16 : fr = +') H =-\)-

.'. e = -[:\bG +aq -rzF"] = \b& -+\ +\)6g vl.m"

>

t

J

J

t

t

t

3t = zu rzu) ro -; i$-t's' {''aJ 
lo' 
*' -qr- *fu,.* ffi.3t = zurzu)ro -- tfiB_lLt'*$)'J I --* . . az:r.8u. I -rT rllirt-- -^,-- L+atn CHr.)* | . (}\rf (".ta"

J

Qt*l')" cB | -r. e = 1e. ootl-(
:.€* p(r,-r-r;a) I ,o ^k.l=\€,. | -" tv ' Q'nl 6 -- 1ro 'ocrbts 'ca{s

Er :1s1.q+G.-+1-q&6u--6vl*\ | - at.6rq5 F.lm,-
q = E*r*. -- o-sar6 -0.6alQ-':l?S ) |tn.h,f-
ra{D P., -oQ_ .,, 1 --9ts"

$.p:
=-f

l.
L

{

x\f)(r>(r
-fi

8U

t!

-

ct U
l'o



€t*,^ rqo- r,,61€, h.*9 t- *_ 3f'tO6S,

$)Ftool {f,'c &c$*c d(o^ &rnslrq o ^F G'^l''o)

tb) C^Ls lp"tr--/5t!ucqfu'c\^'*a {r^ rna\rtwtl o'' toAC c'\s/\# '&*^

tb gt\,"f,,d)

(9l 5= %z
Bkl- ('o.r - I D.t T^ -t - \, ---vv = -[Hn**%Lc{o **,'^u

39 tt.^oc^"$f,i - $-c-'eco:/ 
f"

\rd\.'.r 
P'(r-,:o]rzd

Hpt'l
+%tt^{;;9

T3
e.F (2 r n[r, o) hn-|^o_o-os + oFo)

5 = toE &=''9-4' 'f=t) ,- 
€" G

e zsG6o ehl' *'2'2-' \ 6G 
'Ptl*-

Cb) 9"*'cl- V{a \<no' rvl./ ttr^ls r{\dfiDA \rr: Ynuc'l'' qcrrvSor

11l -- -O J 
*t-d.t 

-- cQ Vss =- Ct Qv'=-v*)
6 

36- Q>r'o'l x t#
-* \o []q- so'-.qdGr 6o' - + stn -- -- ' J "' '-

Lro
-- ,JtE t?) *tcig =2-8' rzs -ir^:r @

T*o ?s{{^- 
cr^c.,xa,a -+r.c qn^-d s,'c c,.^t 'lpcr"'lt'<z( 

o} G'-trs) a"d (o't-t'r-}

*ru*6ath"€l{ 'F"& \vuPc'\€,*$r*'l*--t'|-") 
?s(m ytrt^"otJ *l:

t'^t'*iE ,

t e.\-- Q,-- -t+*r'c-' Q' = sAc'

vcY)-- u*Ltr<1 
t 

fon"-yr-r-l 
* t"

q vLoo) = e, C6 --o 
\ -- 

..t?

F--f,\ -- \ (-t.,o''\)-fz-'-r13)\ = \Qr,'.,-')

\=-t \ = \ fi-,o:t) - to'*,,*'t -- \ t"-uF\ =€s

$e.".ro- vcrro,r) --;$ t* ,, +J
35r< -

e xrf f-l'633+ 
o '"teoQ

- s 't?2 tsv



FFr d..^r.l* 4o q,rr Irvk^it* shee-l-cD Ctravte.
\, 

- 

r3r- ---

C€r,.*id-a^- tndrdr\<- ahe-*' 5f cl^-o'n6e' p!'aca-cl irn ['ts- *5 pl.cw'

t*ltti t-r.nidfrn e\n.rr.tgr- dotna\\ Q= c l*"t ' L-€-!r K"-r' di$6'"e/*h'-'L chr ^/

rq;)
o^ a\ <,.l$p"qtJ*J Ar'trr{c^'c* q-r-e-o-

A s crr.\ ttf,' -"'- b f'I*t& be' d"Q'-,

a.^A -l.Lk Poi''d- P \t' G \:ai'$ c'ts

a./t

r[ [. ,t' ' \: clFg ; rlt1

7&o

c\ dtoVc.r..ce % ry'

-A\,,r,or,on in dt^^"*'

rrrt9 tXI.,Lc"A*ic*!' cootAinakza,

I6L 
u1rroih.,"' 

"e.t$l t d'q

h*r ct=ordinaj<c. (t, ", ")
o.'^.-A ,tfiol- g p hQrort)

tTl.^g- ch'fieru,r$,'..! Clrtc^^4e iA

<Le = ?.d*= t. f dgA$'

qU4- &ate^nt-s vcc!-;rr. t\t,

R
t-

-l-Q = .d tzt tlL

o^A E<- - qa( -{ 3Q
.f?tt ts-

.Irler'eMg,.J EFI fa

P.. As= G6*o*
f= t de d6 Ce"t 16\)

V ftb('tr';'l'
,S{nco- -!G- 'EtT 

4'9- t..h AXmntclnrrcct!

c.!r,n^0-,t6a Ar,cfJ'-$ d.lnl6r61o,

A c-s'npcNu.rntr vofg-L be- cctncdld,

i. dG, -- J" e ceaO _GA)
V7(€ (gr13r')flu

ds

x-

Fat an trrfinl<- JldelY da-ot-F'* 
'

l5a ,({''ntts d.l ? 1 dao'^n

o {P e a"',r(l d4 t', fq c^'1e-

'TL.-a-

Nole l', Ef-l lrara c-mp y rrorrna.I .-t- E& pdr". ,1
T ' q ffi. Fa'*. o,_.:?,ail^d*:a..r^ trr. vrc6aA've-

.*Lt, hZ.n tT,tr d'r'efd AFravg15; becrcrcrazr.E:trTiac.!na6,:[[1d €-- -g{r vl^.

a}netj-*Cl.g.r-te-.r@

\a.R

k\- ettlL = t' t( dl = ?.Ht-

JJ-,ib u"\e dvarvr' 1 
* *

..€- {rzG fgZtt i t'

= f. Bd: (a*"
t o-! t-= 
=-if
),c_ \6



E Fs. drc 1o o. Ctnc^Ae^o 3i^a sl-. "brra"- - \l -. 

-Cr-nAidj^ cr Circc"[o.^- A-"^n { Ac.di. r, 3 -p.t*t-ed 'n T[r 2c- t p'0'arla

u,:.,tK (ts cLyr,\na --f Jta c>*U't^, c'^r^T^t c\^c$-8e A ' L-<'l- JG{

c-l,.raruXc &*.rr\ be- tq "l^-. Ars !a* do ql'**t'^tf^g, t1-U"^d"tc"

Cocl\&'rto& Al4tevn (4 c-\,toae-\^ . 
-! r: * n ,T

L-of o.. l,oinF P(o,+'a) be- <rn \f,.

3- 6.1c.s, P^-b-".d.i.^^lo^ J,o IGI

rrtnft P!*a".0- a': 'A\roucn in RT*rt'

l-eir d q \pe- Iua <fi}}<.l'<*A'^t ct^o"\d4-

o-r\, c\ c(;|1en{r^"rrJ ,l-a*ttq dl o" It'.r

C-tn<rAc.,r \"*{q . Tl-4 dc}]ete*h'J
e-\,.,c..rrtre ia oLQ = Pt.dL .

Tl^4 poafh'-n vc-clsr d? de ho,c

Ceor&,,r.cJ<^ ({, +, o)

Fr".n tc^^ &W .,t L = ( df
TLt_c_ cLA;-."..o vqc-Sc1, E ? @_e )ae _+ @_r) q

=- -f 4 41a-i
o^4 

\R
-T!.4- utni F vacf;(

.[r+a,-

/Tr+ B'
JrJ''

V/re ft:-: . .TL-.z- da-f6eter.!r,^o.l fi'e'ca sker^+Tc"' a F=- =
a.R

. -it{_.-l

t

l:
A.q

Jg '- l.'-
0rPk efi 

t

V 
"*- 

(etn a';:

.3ivrcc* Tt^!- ,}rs..c$i. \ <^'-.".1ro,rc*-k .4 tr "F 1:oint- p cc'.1- A3mvnn*h*<a

*\c^,,.1* fEs, )c- U ["[A^e- o"& crrs- ca-y\<c.U.lri *^L, [[r- >"ac!.r'o-t

c(}rr\$rsc\4r\^F { ae r'n ry
q x-€o ( fL+tr'Jstt-

To t-.! €tr I ia
- zK -!-€'- \ tu?a"'. d+
t' u"*eo(1r131)sfu'

/e- -- ,?. ? d*
\ r< €e ( e.*f)

L€a( ft+ ar1sl'

= -Q-Q-Afde r
v@_1

*(5..f *tag

vn.4-(t
Vt

}e,rl€: -Dd 3 =o,, rcr :-lJ E:: .}| lt1 tF 
^1 

p",'^: ctrcrriq r^ kef
<rn [Eu- aaynd p,{.otn.l-- tg6 }r,<e- oua-a-,|r- ftrL C-cnhrrr- 6) \-trr- vi''tn c

ffi*9e;1'h.c-ncl.$e' de 3;<l,d '-



ASSr'Snvru,nt-

r . A point- c-l^a4<-.aF Q,, ' 6oo1tc lrc^{<;[ J- €r-u, -t) YPt*"'"tz-

4^* f. = qc^". - t*41 + zEs &^( {- A painb c.'\.na'5<* ci- oF (\r-o'-+-)

palevroJvrs- -ffi- rno'tr"fLx& * at'

2 . 'l-t^:e {>otn\- 
c!tc|.v'6<1, Qt -- 35 rrC o"'d' Q' = 6o^Lc ' 

@ 1-t4a' .3'}_

Gq, ar-|) ^""A G's'z) v-ra3;a&''\ ' f"A !o"* ^ Q'

,{\ao.ovl ft'. r|t7*v'€, Ct-

= ::';,:_ U;J.J.A * i* apc,.ca o-a zd\ao'ovr r"$r:-v

Ft^A dbt4 cafar$encrc\ bA Ttrr \ /.lc Ctarrv3< ,, 
"

I rc':1- o -8Jtl^Lq-. F; ---Gi
+, t - rr.,crn

G.r 4';l
\r^c-ffi3 -qr^L

Fr'gura l.

L+. Fotrr rpaint- C\"'-c^rte Of to 'CD 
Ltc 'erNl/r\ c/\'\-t- p-('^t-d aF Jm Lw;nrx

t ^_^qr 
* 

"x,=ff,^'T= H ;ffi ;-: ;ff'1"::T.""-
Z=o 1r"tor.c vre-Jl-^ro'r-to *- :*-^l.: " no^r._J zctl'c ,!_a.pJ-r€- ,a-F'

Apa-<c- . Ft..a rtf,s f,o'.* rn c^ [o{'n'k cj^o1rl'c zctl',c 
@V >eog

(o 
'o'9) 

*'' 
A r \ in nlY"va.*tl

t i;;5;t: ffi;:ril ;:-ffi u:w'lrn c''!

dD,rir^b ft fO"I"a J *.*. c-c.^nF.r-c 5& I(( $nrraw<' '

( x\ov z'oo€ 1Mcr1 
:pls)

6 . -Turo i&r.h.".t .ond.*&^u Aptvrcl hava L\/\a*,<- <fi ZnC oi"td

- € . s \^ c .-xasqv-ch"q ' toL'^ t*1 ^* f'o'^*a. H^" *f'^"+'t,,:tv..t

fa lLu. do*cc-t o.l.^-H.,t 'twru^ 2, 4 r\*,-L{ Y}t*** 
thJ€ c{mh".

ca.v..d. rG^ 'a<pay^kd bd tt cyn- L^-d 0a r@ &'f Y
frc"n2 

r--l -u \ r 
Gou 2ouo

1, C-,sncs-Y$'r^i-d ch"c*^"t{,, ft ,: :"T^.-## *ft:f;
t ar\ "+*'[&tJ 

-llAc^s'!!4- {= to w

a^A d,'vz-a-A't'^ l tts 6pvca cnn cn^c- c!\^rf &^L 4D 'tT^"l- 6I{J'!'r(

4-,co 6/,xov'.g11> 

Yq- .,r\ vr-* t 
( 

'o''

dn ec.klc /<"'tA t'o{-ev.riq "1- cn1 P"i^ts
j 

^ JLo.d.ir.f, \"..-rl;raC h' a)t,*.. a, $''"t|<-
eX{<-n&lnq J*fl {U4 b-(a)tr's .|lirn 3> +c'

u u -(1" 
zoar)

,/

s.

8 . Dzrive' a'n LY7re'rti 
"'q

P 1'6 iWt 
"c- S P'Qanc"

{A"r- c.Ve^,\+e- t ^ 
c'l"tr

33 rcr.



q,

ro.

rq.

ls.

Cotjct*Ls&t- 'U.,llt L.rotlc dzr'^'a in rnov in'l

1"r* poioF ( h, 90", 6o") -b (a, ad, rzd ) "

Str c$,,..a! poiaF c\^.an43rs, Q = loonC /
8.,n arrd. \o rrr ' F'inA t6r- polenHJ *l-

a Po(nl-- C\^o.r8F, t lo ac
fA V=+C.os9sin$ v6tta,

o--- J.ocak-d c'9- rt- > 5,6)+
tqt od6in.

lt. A polen\^l .f.n<h-,.. rl" ffivcn bX V= l* 
/*t*g+a$ . R'^A hu expreariu.^

&1. tr 
\' t (xt"u os)

lz. T's pa*-3"f^t af^ ^ 6j-6c.in nz-2'{<zn r'rs Tivan tr. V r- *9' y' t'At'r-crve

.rr- fo \n rrrcte"s ' pr".'cl- rvu <-t'cc!'nl $rcrA *F 
T Ei*,1,"(;;*1*)

t3 . A 3oo n C t L\^c"N*e io "'rdt[orrrt\5 
dJ'\ts^^hu$<-A )"'^tt'd" o clr'c"J-c^'a

d..r'oc { ,ri,aAi..^.s Qm' Ft^A tm 1ro}<'nho^'$ 
qt- a poinF cnn TEl o'xla

€, r\ +t*t Ju;c P'0"4Y\L '\rt tur'r n"1 '

Ptnd. ttlr<-lrc'Sctc d-*A # ottd

6gWnt",J ,S\^.LUD / ,tF!' '_l*
d r an& tE3- c^[<^ An^c^^'*4 Q-t-

6ivo- in"l- ! ; 5oo Uo'tL fi

+w
urrf*tn'n

r:ot''rt- b€Jur<eln'1"^:o C<rnczrn$r{c-

)p*rr^.^O A1^"U Jno.lrt^6 o' U*u*ga

(x\ou ToYotMc'1 rrl ')

)^cl^u , ]-ind' )T^ e'/ucJ.ur' {t"^x

I r* nc,t"rtA.!. +o 'tlr4 1-6|ru\ anl

s rY\ ( W*'l^ zoo t)

fuart,,'g ff,-tagwrr-- t "Q'>rt)
"m 'tPvt*- ft a--o '3Yn '

(*rz-)

@v

crorcig ;cira*fcaa t *
)-rr"*U. ,* *> | m a'n''|. r =

lb. -ft*dt^^^ di-**t\ S'tE nclm' i' qtrec 2,tr*g-'tr'^.d

ci> € "!- Y-- o'2'^
ui) Tt^l- \"1*$ e-[cc$rt-

Url) Tt^r hrJ cvr'&*L

-- S'&
L'- A1d5d'

F^d\S
J6' 

G _-*

&--'l*
ok P-/

1s --€@ ip'lafi xlf tl*-

nd.,nl l- t LVb: -'
@,^re,r 1 

t"f * 
^. tL(

. ,. soo 
6"-',2'{,2"':;''-t&'

\-" wos



v

l. Sl-q.k 4^nd, e-VpA-a,0n Cacd''nb! to"^: <f eJ-p-e*'@dtc^.qfc' +'e1tra 
r'n va<-gtA'

Jrrr* 

'pA';ar'r'rr w---'- l (M*r vrng2 ?--orL>

q. Sf.<l<. <elr Cot^Lsrnbt !a'o t F bl,ourn t^p 
f:::;:*f

and ,src-ko a,\.1. .,rru.k $ ?rq.t.hlhc
( -4"1 Loo* 12-Dto) zor)

'b"tb\ [t^.,c

B. ee.'inc- ttlr c"ncap! 5| €,[z.c!'nL C'eId inhurui\ 'l*n"'\ coul
lNoo Loog' '&e# tQ{oo 2-zlog, 'b# t f'$aY Dt'

q. CgVa'k,tn c\\a e"Xp/rr,{/rl ,^^A-\tgu. +Dd $ttrt- 4'f,zvietn'cscl b;1 c'.. par'rn't-

c,^*vg. &,,- 15 {r-d{dte ,\!r..^b4^ + poinF cLawya t^**-Ltc Qtolt.,tt

s. (9bua.r'n an Q)'cpv.!a""^ d^ "'f'.otl^u |'nrd inkm'rt\ oF c^ t'{f, 
T;

dr'.O..-^r+4 "ru"nbe"' 
5| f:ainF ct^or'.144 

:

6 . Deai.n. o n eYV'?-',^"-t 'd^ tr- ct^/-o- ;- o'\ (t{t\i}e- -0'(*l- cJr'e^'JLSr- 4i5^1

-tcs |-c^ru's a.$- a.' crzr-biko.u potvtF P ("r91?) ( l\orr loo* 
"-o'9 

u

+ , A ,0*r o cf^c^^#- &n^t\ r\r: .rnti;d'"n'\ &'o*ib-F d cNa^ o- l-c'r"6rrc^. za

w(\n c-lnt,.g c^p o.b^ ai-t .ruro *-;;- Fi^AlE c^J-o pai'rt p'vt-'

.rtlt! 1-ax}* a-[* cn 4''o*'..*ud" 
', 

^" i,d,^ t.,u 

Qtw *t'

?. finA tc! Q-s,ccrnb {ora c^t- o\J 9ot.n.F 
\car."segn tqr &ao CA^C4'^Ff|(*

s1r\,.cvfcc.! axc,lJ,l, & i61qa /bDt4;@J '81^4J1 
b',al{'n'2 q'" cr"*^t<- Q r

o.*..A ,^,.4. l*- zp\^o;crJ .s\^/.[l c'u cJa-@(e Qt- 
u 

C*ub *')

s}*ir ..*A exg!'nio 4o^^'nJ< \o"n ' Gt"u z'o&t z'ow)

l)c-ntva tGo r"(o'xt^,el1',,r 4o* a1"o$ttn'^' ao ^np!-'id + lil.o e-Q'shoa!'$"o<

*^.at {..c,JJdlrLr.^ .' , 
t M*Y 2-oto)zttrt--)

Dari.ne a* aP*^"*^#-, : 
&^,- J-., o^ t^hf)'" 

' ' 
o'bd 7 

*"*O'

ff 
pna.cr. ; ;; d"; *'t5 ffit?'nr

Erp!-dn hu*^n) lnuo -p*,uA 4o tv* sct'r>e*+ 'T'l<- 'u*-ct"*-t'

c^.^A don-rva jq! e-xp"',*^nlH; 
'";o 

[1^:#*:;',^u'L'

q.

lo.

t\.

\L,

l+.
13.

tnlnal\ -j: "^o*1 
* Arr r'c-6^h'.,e f,"dJ

dt '* 
pol<nh^t ir' - -- -vV ' t^sr'n!"e V 'i,&liHt-0,,;

ba/-rna BEd. eyp'hrr1 -tlrd d-\tt*t"'tr Y'
qi "u*^'. J* ooryi\ F; c|; at*-.l"^' J'+ r<rlgrrslWfg)

Lc)gla-os'elxt""ht 
' 

Le) eJla*.t- fol"^$fJ qva" 1 ufl

De-d.rc- 6as''a'Lat'J J-"'- C-o*lt*\b'i tr'2^'^) (f{tu '"')

\q.

ls.



Unit II: Dielectrics and 
Capacitance

Electric Dipole, Dipole Moment, Torque

Classification of Materials
Conductors
Semi-conductors
Insulators or Dielectrics

Electric Field in Material Space (Conductors & Dielectrics)

Dielectric Materials
Polarization
Dipole Moment
Properties of Dielectrics
Dielectric Constant
Dielectric Strength
D in Dielectrics

Boundary Conditions
Between Conductor – Free Space (Conductor)
Between Conductor – Dielectric
Between Dielectric – Dielectric
Relationship between E & D at the boundary

Capacitance
Parallel Plate
Coaxial Cable/Capacitor
Coaxial Cable with Two Dielectrics
Spherical Capacitor
Composite Parallel Plate Capacitor

Boundary Parallel to the Plate
Boundary Normal to the Plate

Energy Density in the Electrostatic Field

Energy Stored in a Capacitor
Parallel Plate Capacitor
Co-axial Capacitor

Current and Current Density 
Types of Currents
Point form of Ohm’s Law
Continuity Equation of Current
Relaxation Time

Resistance of a Conductor





Example







Classification of Materials
Materials are classified as three types, in a broad sense,
materials may be classified in terms of their conductivity σ,
in mhos per meter or Siemens per meter (S/m), as
conductors and nonconductors, or technically as metals and
insulators (or dielectrics). The conductivity of a material
usually depends on temperature and frequency.

• Conductors or Metal  (high conductivity (σ >> 1) )

• Semi-Conductors (conductivity in between)

• Insulators or Dielectrics (low conductivity (σ << 1) )

Materials can also be classified on the basis of their energy 
bands. The energy bands of materials are shown in the 
below figure.

Microscopically, the major difference between a conductor and an
insulator lies in the amount of free electrons available for
conduction of current and energy gap in the materials. These free
electrons have to jump from valence band to conduction band
through the energy gap. Dielectric materials with huge energy gap
and have few electrons available for conduction of current in
contrast to conductors, which have an abundance of free electrons
with overlapped energy gap.



Dielectric Materials: Types

Dielectric Materials can be classified based on Polarization that 
takes place in the material under the influence of Electric Field. 
They are classified as:

• Polar and
• Non-Polar Dielectrics

1. In polar dielectric materials, the molecules or atoms possess a 
permanent dipole which is randomly oriented as shown in 
figure (a). Each pair of charges acts as a dipole with the same 
dipole moment. Since the dipoles are randomly oriented, the 
net dipole moment is zero. Under the influence of E, the 
dipoles experience a torque and get oriented along the 
direction of the field as shown in figure (b). This process is 
called the polarization of polar dielectric materials. 
(Examples: Water, Sulphur-di-oxide etc.,)

2. The atoms in non-polar materials do not form dipoles until 
the application of E. Under the influence of E, the separation 
of charges comes in existence and they form dipoles with 
some dipole moment. This process is called polarization of 
non-polar materials. 9Examples: Hydrogen, Oxygen etc.,)

Figure. Polarization of Dielectric Material: (a) polar with no E, 
(b) polar with E, and (c) non-polar with E.

A dipole results from the displacement of the charges 
and the dielectric is said to be polarized.



Electric Field in Material Space: Conductors

A conductor has abundance of charge that is free to move. Consider an

isolated conductor, such as shown in Figure (a). When an external electric

field Ee is applied, the positive free charges are pushed along the same

direction as the applied field, while the negative free charges move in the

opposite direction. This charge migration takes place very quickly. The

free charges do two things. First, they accumulate on the surface of the

conductor and form an induced surface charge. Second, the induced

charges set up an internal induced field Ei, which cancels the externally

applied field Ee. The result is illustrated in Figure (b). This leads to an

important property of a conductor:

• A perfect conductor cannot contain an electrostatic field within it.

• A conductor is called an equipotential body, implying that the potential 

is the same everywhere in the conductor. This is based on the fact that

E = - V = 0.

• According to Gauss's law, if E = 0, the charge density v must be zero.

We conclude again that a perfect conductor cannot contain an

electrostatic field within it. Under static conditions:



Electric Field in Material Space: Dielectrics

To understand the macroscopic effect of an electric field on a dielectric,

consider an atom of the dielectric as consisting of a negative charge - Q

(electron cloud) and a positive charge +Q (nucleus) as in Figure (a). Since

we have equal amounts of positive and negative charge, the whole atom

or molecule is electrically neutral. When an electric field E is applied, the

positive charge is displaced from its equilibrium position in the direction

of E by the force F + = QE while the negative charge is displaced in the

opposite direction by the force F_ = QE. In the polarized state, the

electron cloud is distorted by the applied electric field E. This distorted

charge distribution is equivalent, by the principle of superposition, to the

original distribution plus a dipole whose moment is

where d is the distance vector from —Q to +Q of the dipole as in Figure 

(b). If there are N dipoles in a volume Δv of the dielectric, the total dipole 

moment due to the electric field is

As a measure of intensity of the polarization, we define polarization P (in 

coulombs/meter square) as the dipole moment per unit volume of the 

dielectric; that is,

Polarization of nonpolar atom Polarization of polar atom



Rajesh Murari
Note
Types of Dielectric Materials (Properties):

Linear - D varies Linearly with E

Homogeneous: epsilon and sigma are constant everywhere

Isotropic: D and E are in same direction 











































Relaxation Time
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