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3"ljI01IOii(11~ gn f?ram. ~ ro-r

"~RUlil'('<:jl ~~RG:fllSlhncn

moocrr. ~m~l1H \jfffif q-~
ZilICi5C"<lIB)03qIU<:jI-,;<:j1qlctC61d"l(1 ~

~ fqilCfl{UI ~ m.
31T~~ffiT 31B- CfTZa- cfiT , ~T

Cfll{UIIB)03ro-r - ~ =arr ~ 31TfUr

~ 4'Sct1Ci5'i1I~~ qf{utrq- ;:r

RtiU£lI=t:ft ~ mit ~ ~ICfld"l(1 :

~) ~~3erctT3erctTfcRoo~

~~~.
~) -ci"2)ql31ldl(1 fcRoo~%"~~

&T3l" 31B~li~@- ill 31ftr.ITli~l1R
3"l1'1~ 1"l-iXl1 ~ ~ 9TH" cn@. tIT
~ €P1B)03c;1 fu?: ~ ~, 3"lIJICfllil

fcI$ctl'Cl (jlil'Sd'lil qIU<:jI-q1~~.

ifqiT, ~;m:r ~ cfiT%"Bit

~ ~ &rffilCfl'{" T6T ~ ~

31TfUrCf11ulf4ltf)RG:flISlT(1141C;'I'Clu<:j11cfT

4'S(j Ci5~~~ .• :.

~:(Omq" \ta1i.fi4, ~ 'ft.
~~~.
3"ljqlG;Cfl : R:.SHI ~, Cf11\'61~

~ ~31Wr CflIJlZillct ~.



"\ =r-TTTTrl+ ~. ~~"\tNlc@(?I'iX'l1 ~ .(W1~H11 QI(l (ff["'q~HO\lIHHilal B'l"llc@(?I'al1

~ rfnff:qr cn1n: CR(1Tltm. ~ 31TfUr:m f~lll4)-q 'I ~ ffirTs t:ffi1<IT

~. <ittrf11:sGOlllc['"i rrfURr~IChClolll:ci CW1~mc=r.

~1fCf1{1'q14(sit)~.B". ~~~'6a-~~(,t-\ ~~q(q{d8 ~

~ ~~. ~Ql28Iflt: ~ llfUldY'al1 Chlllfct1(?1¥t C'll'ffi
~~. ~ fclChmd ~ rrfURr cPsP n(?I~IItlll'Rt til.:;EiR:dq IT!

~. ~:qf{ti:si~cfil C"lI(?1IClct1t:Tqfuffim. ~1fCf1{I'qlllT;ft 0l(?lIClcf,(?I1

llfURr ~IChfclolllflla'l ~ ~ ~, <ittr ~ ill <ITtimer ClI'qlll(?l1

filcr:sdld. ~~~ChIcr:slq4d~~~. ~~(,\.9~~

~ ll'Rt 0lc-- IClct1=tl'hI u:fl 'I cit 'mi<R~. c41(?1IClct1'1cit31Chllfuld,

~ CfER"h'CiS" lflCR"31Tmftf ~\.9(, ~ ~.

31J'1IT'&t~ ~ ~ 3PiT cfi'P:IT(ft~f~ ~C1IChiCl{-311mfur 'j{'lH I~

'R1(?1ICldl' , WI1cft ~ ~ ll'Rt ~ ~ ~'~mH1Tq{~;m%-.
<ITO\l4'PllfllJl Cfi'ltT ~C11Chi'ql~ ~ m. ~.~ ll'Rt ~
;m%-.

~ (?Rf m,. eTm ~ cmru:rr RR'RT
JfR~, f.h:n ~ "<qiOlldCb't41 ~

~~m~mn~
~~qlqfll JfRaT~~im
QCblql"'i:.n~ 3~ ~ ~
~ ~ ~"fl'TChT <R 3'<R 3~.



-

qm:!.lI~n'Hl'Ull q~~lill3TT~m~cplool'iclf~T3R, ~
q ~ <l"to:rr ~ l1"l1fu; mill. <IT q~~ 1=41 RiCfiC'11
(312ffd" U1cpT'UTTl=6Uf~ f;:pTllr. q~cft-.t) ~fciC;r~-.t cft;::r
~1C'1cpi;1C'1~fuc;lt.31~RChIf)<>l~ fcl$11'1l<>lIqlf%Jl~1 >rcPT~RR
~~ ~ ~ ~cp81C'1Ch~lil ~ ~ ~. ~~TT
~ ~"t;g~'1lq~ 3TT'i:4I~Jl<,,~13ftff ((:IT~cp~cpiql'«"i t::l1R~TT I
Pt~IOffiI '1TIfu;. ~ CffiS ~ ~ 3l{IJl~ I cpffiT~ .
~ qldfcl~1 ~.

T
iiIWi(I;e4li:4roft ~~Hl ffiCQiji :

6 P Q R =t:mGll"l-all ~ Q R = a,

P R= b, PQ=c~
ill L P R Q = 90°.
Q R CRQ M = b irfu 3ffiTM ~~~.
J11T R M = a-b.
;:fwPQST~~~.6PQR, p

6QSM,6STN31TfUT6TPK%"
~~31TfUTR M N K ~~irir.

J11T C2 = 4 A (6 P Q R) + (a - b) 2

= 4 X 1/2 (QRxPR) + (a-b)2
= 2 a.b + (a - b)2
= a2+b2.

~-~~

c



Da

(a-b) 6 ABC <ITChl2cfi'H GChlUIIi1

ill L c = 90°, A C = b,
E B C = a, A B = c.
bB C CR BCD F ~ ~ Cf1TGT

F 31TfUr F D CR E ~ ~ 31m <:<ITc8
FE=b.
~BCDF ~~,

a2 = A (6 B E F) + A (0 BED C)
~ , 6 E B F ru 6 ABC, ~ B E =A B = c

~ a2 = A (6 A B C) + A (DB ED C).

= A (6 B A E) + A (6 A D E)
= 1/2 (A B x B E) + 1/2 (A D x D E)
= 1/

2
C2 + 1/

2
(a + b) ( a - b)

= 1/
2
C2 + 1/

2
(a2_ b2)

~ 2a2= C2 + (a2_ b2), ~ict{<\'l a2+ b2 = C2.

cA

~~m~~~e(Ol("4I~. M
~.~lfi";ft~~:
6 ABC m--lr ill L c = 90°
A B = c, A C = b, B C = a.
~ i:\1@~C'4llF~lifIA B CR A B K M

. ~ ~ Cf1TGT,ro B C CR& K L 31TfUr

ro A C CR&M N ~Cf1TGT.
M, C 31TfUr K, C~.
J:flT6 M N A 31TfUr 6 B L K %- ChT-ChT-~

Ch~1t~'ljfl/{ 6 A C B m ~ i:\i@ctdi ~. ~ M N = B L = b
31TfUr A N = L K= a

JffilT, ~ ABKM =tXIT ~ C ~ ~ 31flC'4ltic3 6MCA Cf
6BCK ~ ~:;jlflCt5i:;:ft ~ ~ ABKM =tXIT ~:;jlflCt5I-c""l1 f2rpft 311%",
3ffi i:\i@ctdl ~. SOt)IJI-Jl"'l,
~t..



1/2(ACxMN)+ 1/2(BCxKL) = 1/2AB2

b X b + a x a = C2

b2 + a2 = C
2

N

A

B.

11S') . S

6 ABC l1t~ ill L c = 90° ,
A B = c, A C = b, B C = a.
~ A C en: A C M N In":crrmCflTGT.
0IT.dln:i1-q1 ~ C M tIS q7:fu- :wriT ~;# M S = C B 31TfUr
M S en:M S T K In":crrmCflTGT.T, B ~. 'JJgifchd mRf 6 T B S
31TfUr6 ABC ~ 'C:llT.

3ffiITCflI4J1016 ABC {If%JI04ImrTT0Tm~;#~A C m- AN
;x:rr~q~C B m- R N ;x:rr~~. <ffiq, CflI4J10416TB S:err
~luRiii R en:4tc1,S In"T en:4tc1q~T B m-R N en:~ B' ffiB m
c~lufGiii~. I:flT:crrmA B T B' m ~ 6 ABC ;x:rrA B m
, c,,-$>,.,......,.~CflOI!cHl0-ql<.~1'1<Xl~.

3TTUmtt~~cr-r~ : ~ 412l'il9)WCflld~ffi;l's~~fBQ,<;}H:lIal
CflIGCh'H8Chloll-d'llfu;tl- ~:crrm CflliiJlJlmRf, ('<Ol1~l1l61fu;tl- ~
:crrmCflliiJlJl~. ~ C B qfu;:r-q-}IHil-c'41CfiUTT:qri9c:.,f<SiiiP~~
wQ P R m A B ffi ~~31TfUrwM P N In"A B ffi~
~~ 311%".w P K mC Q en:~CflliiJl01 311%".



D

Q

K

31Till, D M A B N ~ ~
~:m%-, %"~~~, (~, ~
CRill ~). fucw:r, C B ~-q1H11'al1
fifildigc2i, Q R = M N = A B %"

<::I@cldl$. fucw:r b. M P K ~
b. A B Cm~~CRill~~

~~b. ABC =arrWTo~
f.n::Rrr :m%cr. ~ C B ~ -cfIUi I~ 1
D M PRe mt@.IT:erRgCflSiliOJIA
B ~~ii1JctiC4(Y'qICl{ flli'al1l1~"IT

~mfBillAC~~~
Rt:rm.
~ ~~ llfOlJ\~ ~ftr.irnr:
~ (Pappus) ~ fuRrr ~ldCflId1~ !fTCfl"ITfiJT<fT(~) q ~ iRrr. ~
~IJi'l{Jct-,;<119~<1IJctI{@JctcfJct141~31ir~m~q~~. ~m
c@ "f;j' "A f;j' . ~'AIOlflllc;lChlOII'aJ1 ciHiildl(l ~ q ('<:IT ChlOII'al1~ 31"J1{ (Y'qlChIOlflllt;
~~-q1Ch"'Hi'all &l~q;CX5ificsim:m%-.~m CflIGCh"'Hf;jCh"'IOIl'al1
(~ ~ f;jCh"'lolI-,;<1I)~ 31"J1{J\(Y'q1-q"I{Jctiiilliild-.?l(~~

-q1c@OJi'all)~:m%-.
4"{.'iil't) maffi am : b. ABC ~
Chloldic>"1~ ~:m%-. ~ A C

~f;jChl011'al1 ~ D A K L C

~~~~ CflI~~~1 :m%-.

mCB<:IT~DCMNB~
N ~~CflI~J\~I:m%-. K L

31liUrM N ClI~fcl(Y'q1~ ('<:ITQ ~
QOCfl~Ch''iOJIfilCX5dId. 31Till, ~ A B <:IT

~DAEFB~ ~
31m CfilGffi eft A E = C Q 31liUr

A E IIC Q. I:JlT D A E F B ~
~ A C 31liUrC B <:JTCf{ 31"J1{J\(Y'qI

~ ;:f\ChlOJi'all &l~q;CX5i'all~{;iiiil{"'liiI{ :m%-.

%"~Cfl{<\. c=<mnttQ Cql~fcll:'fl qill A B ill P qUTq E F illD qUT~.



E 0

K

~FB qldfcl013ffiillM NillO ~
~.

mql""liqfl<:'l ~~~%
N ~~wn$r3Hk""ll~c6

A (0 C M N B) = A (DQOBC ) .
= A (0 P B F D) 31TfUrf""lI;oJ9lOJIUl
A (0 A K L C) = (0 A PDE).
~
A (DC M N B) + A (0 A K L C)
= A (0 PB F D) + A (0 A PD E)
= A (0 A E F B) %"~.

31Till,~IJrm:ra1l9~""lICfl~ ~ \Jf{ ABC 'tIT L C mCflllChl""l~, (f{

A C 31TfUrC B crfB ~ -q'1Chl""li~~ -"tIH"! ilOJ"-it-mr 31TfUrQ C =
A B =A EiRr3H:i0!1l~c6A B crfB~-qlChl""ltiQ&l~mm. <rr~
3"liC4jf""lj-q1¥RT~GfW.

AD/AC=AC/AB
AC2 =A D xAB
~ 6 B D C ru 6 B C A.
~, B D / B C = B C / A B

~BC2=BDxAB.

o
A

~ 8lCf;)uli'iii4l ~UIt;jqfCf( ;";tf1t;jJ(~cl1~:
6 A CB J:f"-itmLC=90o,

C rnCD.lrnAB.
BTl" 6A D C 31TfUr6 A C B %"CflT-CflT
l;"llOJ{C\q(l1Cfl«I[ljl;"l1{~~. ~,

crfB l;"l~"ICfl(OIkn<:'lB-rrcr ~ ~~,
A C2+B C2 = A D x A B + B D x A B

s:~ol~;oJAC2+BC2 =AB(AD+BD) = ABxAB+ AB2
m-fu"Q&(fnp:r~Gcitoli'all~~3"ll;"l0!1I~c6.9q""li'all ShlOJl'all

CflI(OII~qill~ Cfl(Olll~ChlM ~;mfr. ~ GChloll~~ ~ crfB
~~ ~~qp:rifJil(l;"l'al1 ~Chlolf""llt1 m ~""ll;"l0!1I~c6,
ill f(ldCf)1;oJ ~ 3l1%".



M

R

E

K

R13t1"1"slST~ ~~~:
6 ABC :qyL C~ CflIl?:ChI'1~,
f(r;tt~ 0 A K L C,
OCMNB q OAEFB%"
~~31$f. E Fen: 6 E R F

N 31m CfiT?;Tc€rF R = A C
31TfUrER = B C. L M ~. J1Tf,
6ABCf"U6LMC f"U6FER

3TIill, K C N ~BW~ 311%",
3ffi ~ C:I@chil$. c=m{t:msi61~
ABNMLK m 311'fd1=Ctc:'H~
-q"'ICfil'1i(j(0 K A B N 31TfUT
OK LM N)~~311%".
difq~C R;r AERFB Cm
31T'r ~ G:r;r ~~q- 'G1Cflr;r](f

(0 CAER f"U0 RFB C)~ ~311%". 0 CAE R~
o KA B Nm~C:I@c@w.

~ ~AB NMLK f"U~AERFB C.
~31I'fdlct16 L C M q 6 A C B %"c:'H~&Cfilur~~c€r
wAC q C B <Olj:allClth.'1"'llHii-q1~. ~ 3:l1'fd~I<L.oj6 A C B q
6 F R E %"c:'H~ &Cfilur~ ~ c€rmill AB ctftz;r~. .
~ AC2+CB2 = AB2

ACx BD =AB xCD+ADxB C.

A

B

l1~Jft"Oll1 (~.{1. t\9-~~t) ffl"idlc:H 3i1'tlI(~dl ftr.ireT:
l?:10hf"':;1i~ 31m 311%":
~ :qlCh1'110011Cf1UTT;fTirunu 31m, ~
ql'J(-':;<Ol1'J11Sili •.n (i'IUIHI 311<Ol(jj-,:;<OlI &l51\fl03i'all
~~31BCfr.
~OA BCD~~~~,
(R

~o



A

B

31Till, 3WlUTffi ~ 31T%"cf;T ChiGct1" Oi 8ch'I 0ll'all q f{Cl&:61:q1 ~ or
~ CfiUlfqr>rt-~ :mrcIT. ~ B ~ C A "ffi BlDw ChIG€l<11~
CldC6I<1ID~mam~. wAC B D~~~~qc?rm
~. ~ CfiUfA B 311fUTCD%- c=m~ CXffi1~.

A D X B C + A C x B D = A B x C D (~)

qur A D = B C, B D = A C (3"lI;Q(jI'al1 ~~

31TfUTCD = A B (~CfiUf) ~U.) ~ ~

B C2 + A C2= A B2 31i1mr .• :•.

~:~. err.~. em. ~~. ~fi~q15lqSC6lqi:l~.

~~II*"~I~ 301IYcr£l 1C'iI %" ~11@lC[.=j ~ 3i"fficf5t, m
~ man 31TfUr ~ ~ ~~T %" ~~f fc)w2ff
61'i ClD£ll i1 cf;r~ ~m 'iTIft:

- ~ ffic;r, <:IT ~ICiCf)lcnC'i
~ C1CfJ~~ q ~IfUlCi$l.



~.lI. ~~t...~ ~ wmrn ~ 31TfUrRAt c11C"fii"iltft mm <ITm;;r;:i<:lI"ll l:fTf%"<:fT
mcrr. CR'ffi <;R~ RIT C"fiT03'T ~ ~ <;R 311'fM i"lll:fTf%"<:fT~ fuN. ~ tnt
<ITRAtJlruld~l~ ~pil{ft'011lij ~m;;r;:idl01 ~~.

am ~cq9fmcft Cf5RT (p.{c\ ~lCPC1T?
o fB{t~ ~diOikl&lf I31ftl<r.4f&l1~dit21? fdq5lJOifri1&l.

fctaj ~ ~ ~rrn.Zlit?

o~ oo1Offflr&ftlTW"Jf~.B<3tTCtCmfct~1313-~ ~oot rdfi!l~&l

~ a>coar. ~ tttoaJ.

o I3ITttOTfflr&tdi <31olffi.!foot 131ltl C'dJdig <3fqiMa'l"ffi~ omor ~ .

~ ~ <3fqiMo ~ dJt:Jdiitl6Cl ~ ga;- ate.ft ttl I3ITttOT
~~fdi<i1.

o 00tlCrn1 fctm~Woir. ~-~8J()flOif ~3f ~Mc; ~ ~
~fdi<i1.



1rrur~'tft &-cmJf- UcmJf
~nuft ~ 31BT c€t 'll:cn:: 3n1T-' BCrl;rr:q r<rr~ mCfCf~
qldlq(0Ilq~~qll;11-':;£9ql~ Cfl(Olll~lal m~3"llq~llCfldl~.
CflTtt~-ir %" Cfl"Pfi.'Cl-Cl ~I(I im ~. CflTtt~-ir ~q~., I~ Idl

(f{ &ffi ~ f.rmuT~ 31Bcfr. '\.

;mqur~Cfl:(II~IJl-Erm~mH

;mqur CflG;IRtdCf)'tfT~ ~ m.
snuft, q+IAd', ~ Bi{q ~ ~
~, ~ l;1'j;!n~lal ;mqur~:q.qf

SHolli'dll ~q~., 191(cfj ~ 3cl~.
ern q-Tm~ (R Bet ~r"'T

f.ld<i(I06'i!I :(IRlf{Cfl SlfsMi~IJl ~
~~. ~ 3m!WJT ~ ~

31TfUT('ll1'dlI~R ~ Rfitlt ~~.

@TIl ~~~ g~, Cflm~,
il~~l\jj 31TfUTi:rc: crlt ~ fcmm

- g~~ ~qlfcl~ ~"0" mRf.
~ 3"l~011-=ll1~Cf1 q-~~ <IT

~ &ffi ~ ~31TfUT itc:
<:fr'<t '31TfcR:rCfl"{UT' ~T(f 31~.

3"l1fcfflCfl(OII-.:;llI~ ~ f.rmuT

:Wf;-- ~ ~

~ 31TfUT3"lifcffiCfl(OI ?t0111~Idl ~
31BUT~~.

~qll;11~ql~I-q~ ~, ~ ~

~~msUrmrr~~I"r'91(d1
m fsnmBWrcr"'~ ~ smwrt--ir
E:l$0II=l11(I~ III f.lCflSlfstJ~d~ fu:;:ft liCJf
~. ~ ~ t:lSCf3"l~("'llIt!@

fu0T '~m' 31ilm-~~.
<:fTgfsn <)-mit gfUTqPl 31TCf~<:fCf1

3"l~C'"lllt!@('<IT~ '3"lifcffi~q~.,'
~m ~t:0ldld. ~~~ gTuft <rr'Cf

~ m CfltRr31BCffif.

~m:
snuft ~ 3m !WJT ~ ~ q:q;r

~Ta-. '~' ~ToT ~ 31~Tl1't.~



31fl8(''111 ~C'1~I\jj, 00, Cfi4TC:,*,

31TfUrBe: ~ 31UL ~ ~ mur'
31,;H R1 '*' ,,'111 ~~ q fI{8 (''111

{'ChClIf%MQIg:1{1%"31UL-~ ~ ~

~ 31TfUr ~ ~H~hl({)(1 5f~

~~~~. ~q~ffq4ct
3WrJcnR q1-m-~ @t, q-{~ ~
311fcffiCfi{O1mur 31 ICl~'11Cfi 3Tffir 31TfUr

311FcfflCfi{OI1(1I SlIOIClI<L~I SlIOIClI<L
~H(TUli't:~ cnflT 5f~~ cnnTT 31Tftrr

q~nq4ct Cfim 4IQ"\I~Cl(11 ~ if 31RfT

~<IT.

~qrnl]:R 31Rf Q-crBffi ~qT

~~m~~~~ ~. <IT ~~~
SllolClI<L fucw.r =1;f, Cfi~fuSlIFul(1 ~
(cnR~p:f31fcrnrfs) ~(f{ q8liT
~. q-{Q <nit<tT ~I(I{I (11 ~C\cO
5fTUlcf8l~ TJ{\J1" 31~ . j:~;:r

~~~~ 31ID ~ ~ <tT, ~
~Cllfllg:l"t Q-~~ ~~ ~C\cO
5fTUlcf8l ~T~;:r Q-{(1" 31TfUr q-m

~ClfI OJ1,,'11I 5f&-~Cl;:r RmOT mffi

. cn~fug~ emt ~1(1{I ~ 1B { 31TUl;:r

~.

~~m~~ \cR1cfrfP;rr~ ~

~~ 31~. ~TCl;:r ClT~OTRlT
{UiTli~~T (1"ffi {m q-mli't:~
'f%"\ "\ ~ '..............4 ~....-.-::>..IOjjJ~I<SjH '11'11"1 ~ ~~(1. <IT
{fll'11OJI~ ~ 31T%"cfiT~ ~

tfqcf1 ~ ~ SlIOIClI<L:iA~
{lfll'11RCfi fsnm ~ ~ ~ R-mur
~ f%"\"\~ ,.,.A.QI(1.lffil" IOjIJ~I<SjHJAIOIClI<L(.'11m:'111
~ ~;:r a-cm. 3iT~ e:m[;:r

2turFm <IT~ ~ mtmr ~
\J1lm~~ 31lfcfflf%IOj"\IJ(1'1R10J~

~~~31lfcffi\jj0J q~A!-\ClI(1
~ itm 31TfUrq~n(1~I(1 ~ q

Be: ~ 31lfcffiCfi{01 ~~. .

<IT{Ifll'11R CfiSlfSl;~ lOJ "'-it 31\J1t en: ~
~. (";q1~~("\I~{ Cfi4fuSllfUl(1 cnW

R-mur itm. Wi" <ITCfi4fuSlI fU1(1 ~

~~BN<fcr q1-~1~ fcl8. 31m 5fcnR

~~~~ Wi" ~C\cO SlIOIClI<Lm
~ CfiT<fcn@ J=ffi ~ Cfi4fug 1fUI(1
q8l %f ;ru;q-~iT cnT<f cn{(f. ~T
cn~rn:5frfOTI;r q8l ~£9qmT~n:r2f{
~R1{1~1%{~~.

~1'SCflllct m-BTUsrfSl;m~ ~~

~uf ~T(f. ~. 5fTUlcf8l(1"T q-mrpfcr
q1-~T:qfcrUt. ~ cn~fugrfOTI;r Cf8l(1"T

~1t1{I~IB{ msur.
\iI~:iHi~ Vfff anfUr qIO<lI~ m:

~;:rr qlo'11I*<r fcl{ElC68ffi

SlIOIClI<Lflrco-ctT. ~ ~ Sllo'11j'il

~ ill srwr cmt «Rid ~ 'UfTCrr
~, crm~ ~ ~ 'qffi(f
;rm. ~~JAIOIClIq:~ m 3WRr
~(\jjClC6\jjClC6o.~~)~m

31S'qUf ~T(f. ~c3 \jj Ien ct \jj"ffif

smm ~srm ~ qur %"~
31 ICl~'11Cfi3Tffir.

~~<r~CflW~
~ ~ ~;ft- ~OJ8(11 ~.

31m ~ ~ Cfi~lq:f131TfUr
31m 3f.1cn Cfi~ Iq~01 j-fl CflW-CfiliH



"1fil ..f,cH .:mfUrqpR:fl(f mTUTit ~ 5lfUfr:rcm:r Q0lll B 1J1 .:mfUr '8\50lll B 161

;}qg;Bi"'1l ~m. qigwfB"1"I~i'lt-lr~31Bctlct"'1.:mr;mft. tit
(f{ ~ ~ 31m ~ 311%"~ 'J"!11-elll~1{1~lctl~{OI .:mfUr mR - qm <IT

~~ 311'C.H-~-?rct"~. 31lCfUT("4TB1Uffi~ -~ ~~.

m, ;;:m ~-lr ~ m ('lli"dll'lt-lr ~ ~ ~~B'ifct{

31B<1T.~~~mfctU~I!j)@I~ ~~31B<1T.

31: ~~~5lfUfr410lllct"'1 mm. ('ll"i~HI~I~ctlcl131BJlflll

4 I0lll C('"i ~- f<=4"1'il-elll mcrrcf{ 31lmfuf 31B Jl flll ~ ~ 311'C.H- ~

-?rct"~. ~ <ITsnuff-~-lr SIloI~ I<[-Ct>fl1TUTq:;J:ft~ ~ <IT ~
fu@31TfUr~ 31T('f11t-lrCh4fuSlIfUi(1 ~ >fl1TUT~ ~ <IT ~ m.
31 "ij Q1 ~

q: ChTtt~M~~ ~snuff, ('lli"dlI'lt~SlIOI~I~-q1 qmq:;J:ft
gliIUTTct"-?rct"31B0!1I!j)C2>~ ~ Chlctsl"dll B Il'W2i 1~"'1~ m.~
Chlctil@lcl1 {fM Imo::lli:Cl m4B{JlJl mrn-. <ITChlctslC('"i~-cft"1::r m

~ ~ ~ ChlClit ~ ql(lo5 mrn-.
~:SChiBw~ChTtt ~ snuff ChlcttlcilUiii{

;}Cf;}B j •.nc;l ~ cRcmr.
q;- : mn:~{ 31B#r~ ~ ~ ffiR"-
fct{I"'1I"'1 m 311%".~ ql(lo5 31BolI='41

<ITfct~I@lcl1 {1M Imo::lli:Cl ~ mrn-.
s : ~ Ict1~{OII'lt-lr :rcm:r Q-urprr ~-lr



~ 3'~fti'iOlI'iOl CWK ~~. <IT3'~fti"6ill 3ffif t:rm ~
mo-m ~~OITGT ~-~.mrcIT. mrr 9'fU<:fT(f qm~(f 9'~
q'h'I'iOlfcl0""1loClcnPf ~ ~ C1f1li1.

~ : chlcChi'all ~~ m '1RiChioCl~ qft{88 ~. <IT'1RiChj'iOlI
iteR: (hnft~~i*it~. qllilq{Olldh.'1 ~ ~ 9'ffi ~ 31TfUrill~
~'1RiChiCL'"i ~q~n'q4d~.

m~ 31ftit. Cf)"~ - Cf)"!OjI;:fj't;""1i
"ihlq{'iOl %"~mufTRHlftl""1lft m
Cf)"~ ;rrCf)"m. Cf)"(""(""""11't;""11Cf)"~~
{'Chqlf%r<JioCl~qft{88~. ~
q~urih:'Ch" 31TfUrq-ruft-""1j't;""11d) <"I~
~ Cfilft, ~ ~ ~ q~n't;""11
<1"i~~ 31trn. 31~lT 31cfT ql(fOO
«"HI t!c3 ~ 31TfUr~ rim 008 <"II
51IOlql<[ ""1i't;""1Id'1<"1cn<t-~ ~
~inr.%"<ITm~~
311%".00 5110""11't;""11 ~ 3ffif ~
31TfUrCh(""(Y4jqf,<"I~ ~~.
3ffi ~(f 31WRT r<rrGT 9'r<TCf)"
~mw. ~\'Ch"31TfUr
qruft Q>ChijChi't;""11~ ~2t m
31ft(fT(f. 9'q~ ~ RlIT2t q~T(f
3"ift(""""1Jl3)c3-~ q]"U<:f~~ 3"if?d('qld
3"ift01 l-=<lI 9'~~ \i1lf({)d ~
~ 3"iIqC"ilICh,g.~~.

~~:l cH(iOIHU 9'cmf~~
murru~:

1Wf~lffiB"~3"/lq(Y4I<"11 ~
Ch{I""1'iOl13ffidT ~ en- 31m rm:-tWRlTc1
~. flIl~c3ft J60I(h""1l ~ft{OIl;:f)
fsRrrG?K~ 9"Cfiit ~~. JffiIT

~51"i\llll'iOll ~CfiU.

~ft6\i1qU) m->RBi$1
~~~~3ffiT~
~~ c:r'1"m~~.<;""1Id'1<"1
~ ~oo ~ dlq!OjHloCl31TfUr
~ ~oo ~ dlq!OjHloCl00
~~emTO~31B-~. <IT
ft:~ 31f'qCf)" (fmR 31~~T

q I°""11'all '1colen<"IJWTdT Cfilff (f'Tql:fR"
3"ift8(Y41 ql0""1I'al1 '1a5ld'1<"1360ldCh,g
~~~.qfg~~
'1ciill d)<"I ~ (f'Tql:fR"m& i$1
~~31Nft~~: ~.

qfg flIT '1OO"il1d'1<"I00 Q>ChAChi'all
~~~mit~~
Cflm ~ ~ <IT. mrr ~~
~~~~~61unt
31Nwur 31fucn ~ 5fCflit i$1.
m @ 1<"I'al1~ cmum- q-ruft-lWf
w mer mfu;:r:q- qfg ~ ~ if
qfu;f '1colen<"l ql0""1I't;""11dlq!OjHIQa;rr
Cfilff d Iq!OjH loCl~. 31B-m-r.rr ~
'1a5len<"Iq-ruft-~ '1a5ld',<"Iq 10""11'al1
~ 31fucn rror 3"ift (Y4loCl~
itf<1". d Iq !OJH Id'1<"I Cf)\cfiTl3)c3-JWRfT

~ 3fq;- - ~



dIQSiI"1 ••
~\ ~

80° 70°. 60. 50° 500 500 50. 50. 50. 50.

// 20. 30° 40a SOo 50~ 50c SOo SOo SO. 50~
~

••.,
~ :;%80. 75° 70. 65. 60° 5S. SO. 45. 40. 35° 30. 15.

~

75. 70- 65- 60° 55" SO- 45. 40. 35° ~ 25" .20.
~

•••

~~mClldJl~l31ci1.

41:<11-.0<11Cfl~;:r ~ ~,

ql0<1I'al1 ~-c4T ~ ~ ~
~ll3:@- YTU~ (~rarm't.~
~ 5110lCll'l-Clm ~ Cf1lfr31W)
!ITUTCrPl 31fucf;rfuq:) !Imumf m,,;:r

~~~.

rnCf1f ifTG\ ~:4'flii5I4'l ~~~

,:H)lCi5'i114't.it qI0<1I~1 CfTCfl~

!Il1fUT \Jf~(f 31~ll3:@- ~qB;:rFR

~ 2;qUr 'J1~;flCl{-.o<11~ ~

~. N~'""II:C1 ~ 'J1\ :<H.I{liiil~{

~ (f{ ~ SlIOIClI'l fCl'""lI~I<1I~

~~ <mnttif~BM
~2;qUr%-q:Cfl~~~. m
k04IQ1lfl ~ ~Ci5fClo<1I:q1q:Cfl31WT

~ m ffi :<1{l{I-.o<11~
~~~m. ~Cflq-~

31ICl~<1Cfi~ SlIOIClI'l~1 ~ ~

~-~~

~ 31~04Itj)@ ~ 5141011d en.
!iTf,,;:r qill <:JTClT<:j"rnm ~q~

lj{;5j9){dl I:I1dT~ m ~ 4~,ClI:cf)

m31W.m~{IQllfl~
q-~(f q"l €\"I:qfClu1 311fiJr a-~m
~ffi~T Cfl~~!I~ qPl ~qB;:r-
fd {IQ~"(f q3);:r ifUt, %- 4 ~ ,ClI :C1CflTli

Cfi{O<1I~ldl BFA" SlI0<:Ji4't.it ~ ;:rcrr

~3cllicftd ~ -~.

~~~~~~
C'iClRJCfi~~"I~I{@I 31ci1. m ~

m «K JJ cim91bJ 11'5~!,Sili~1{@1
~. <:Ji;rrClI~ch1:<1 ~~Old Id. if ~
~31B(ffif. ~~~-
~ irn 31ci1. <1i'alltj)@ N~'""I~{I:C1

~~~ClTdil. 'J1\~~~i'""ll
~ ~ 31TfUT~ (f{ if ~ qrf

4'm: ~ 'J1T1lT if ~;:r Z~.

q~Cflf!iTfl1't.~ ~cnfpri:;} ~



qJ;1{flfl~. %-\ffi~llJ{I(1~I(1 q~nqlliOj

ChJffi;slI fUl(1 en<[ ~ rn~31TfUT
men<[~~~,~~~
~ltl{Id1(1q~ffq4(1~~.

crri~ 31TGR"-~GI"lI{1ltl ~ :

~ ~ 9ChI{:cf1 m;r ~
~nnCf fc:r"h"fucr ~rill 3n~. RK1T
':<ql~.,HChijqRf~'~. ~
~ qo::;:d1"''!11~ m Cfi\cmf.

~rarr 00mr ~r~ ~
lffi0#t ;m:rit. <:IT'1fucflT ~Ifl {Ieft (1
~"h" q-~(f 41 il:q fl ('"'!11~.
et1c"h"~T £9~T 31TfUr Y1Z~

~~:srcxrr-~~ m
fm: 31ffifT\1. ~ m fm: ~ ~
q 1(1Iq{OII~n B-% ~;r 3ffidT('f (f{
~~T (in~2t ~rCflf(f ;rfuq,rm
~:s#tffi ~. '!1T fu-~((;rmoo
.,HChiJ4tit ~ m~ . .,HChi"''!1i
ZT"h"rarrmtit ~ ~ffi
3ffidT. ~<ffi:r g~ <:IT~it
fil~Ci5Jl 31TfUT.,HCh i.,1~ ~
3lfu~it fcrCffur f:TctT. <n:cr ST"h"RT"2t
~ 31i<f Rmor ~ ChJfu91 fUl(1
en<[ lIT~~ fcrc:rftr ~., HCh(1~I(1

~~ fil~Ci5(11\1ffilT. ~ ~ 31m

cfiT lIT ~ ~ rn \jjlo'!1i~lJ1

N 1l:11'iij,mm:lI 6'1 crTtm'It;;rromT ~cmH Fi:1Cfllcq(fOq '"iR1Cfll.3''f3'il."lI:q I ~ mzrm
~ ~ mor ~ ,,1@fcl('11 31T%".<mf '"lfuCfir sn. ~ ~ 3=!Tfcfm 3ffif Qcmr
~ q onm-~ ~. '"lfuCfir sn. ~ trtF W1 3ffif ;mit. '"lfuCfir sn. ~ trtF m onm-
lR1. m~~;o:jlfcfB;JH:c:n 3munu;TIfT~Cfllof'"i:g11l3"ilcml{:g:q'l~cllOlihllOI~.



~ %" ~q~flld1 (1 BCffu ffiGT 'lWT. <IT
'l1flTT(l \Uiq-m m~ m~;r itdTIf q

CflI«t'"1:SI;q~ ~ lTCfl(ffif.

~ <IT~ SlioIClI'tm '51IO""lIJa131
Cfilok""llc;"l I:fT'i:.~ (3C::1~{01l1{-\m")
3i ICl~""lCflctI ~. c€R:Cfl"%" 3i Ri3,Ja Ic;"I,

:qtfOO 3=ffict1(f ~ tr ~ ~
fcnm CfiT<fa:m31T%"311fUT~ 3i ICl~""lCfl

31WJTTU~<IT~ifcnm~

filC6Clctlct%"~.
<IT Bcf ~ClJa+t-ct{i~ ~ rITl!

R ~;:j ct 't.<:rRl(f q~rfT 311%". ill
~, \i'<.fT~~ ~ -fct\ 311fUT

~m %" v,CflilCfliql({'"l ~ ~
31m~~~31Ri'q4ct.::M

311fUTC"-"li'allql({'"l3i 101o""ll=€t CflT<f~
Cfi\Tir ~. if Cfl{o""llJaIif, ~~ 31it

Cf1Ttf {I Jal""lR Cfl ~ 3=ffict1(f ~ ~.

~ 10IClI't~Uq{ Ja~'51d~.~ B-Tr ~
~dTct" 3TTfUr qm~T '51CICO~;:r

fcr<:riTcnn"3l;:r ~ I°IClI't~ I ~ Cfl{(ffif.
<IT~ 'm -~' JO~olctlct..

3C::1~{01l1{-,~ ~~ ~
fi' 'A 1[%' 'A ..........A----l514Jl<:1I"l""l.14Jl<:1I"l""l '1 IOI"Ci I CflUTT
3"lJaOIHI '51ClC6QIJaBcf~lo""li-elll fucrr:r
JlisC6I'al1 ~~~. llisC6iqcdl

, [% " " q A' ,3i1~C6oll{141J<:11cs:tH {'ct1 ~ IqUj" ~

{'ct1{JaI*~fcw"1C6J1J1 31Bit. ~
Cf)\cf1<IT ~~ 31T%".fuq-J1-, fWI,
~, JnJ10lll11 31m Cfi1tt" ~
[%' '''~ A[%' "14Jl<:11cs:tH Cl\jj 14IJaIII '1H ;:ncrrqr

~ 3ffictT. <IT~ 3i ff8 ,ClI8)c0
~~~m;:r~f.'rasw
R:wT. CflT~ '511ct~-ell T 'TT~asTl:f't:~
~~~trmr<R
~ClJa""l101t:rCJfCfl{(ffif.

3ilctlQ4ct 31T4UTQI[%J1rll m-
~~ Ch'I01C"-"l1"iT ChlolC"-"l1~Cfll{'all

~ 3iTfcfBCf1mcft srftfl<IT

3iQF{~14QU't "ircl~. ~ Jn01'fil,
~'fmm& srroft ~ w srlOll i-ell I
~R'I{1J10 Cfl)olC"-"l1"iT Cfl)olC"-"l13iClllCl ict

~, QUQ-:Jl"lcn<IT~~~
~ Cflfu 31m. C"-"lj-ellIQ4ct~
~~CfiBTcil?i;:jc?l? CfiTtr~
~ "ct"\31m ClictICl{o Ii ct ~ \JfJl{f
31m~~~loIClI't-q1 ~;:rnoT.
q-{~ 0ri;:rr 3if:q't 3i ICl~II Cfl(ITm
~. <IT3iICl~llCfld-q'l ~ if m
~ 3=fTUl(ff(f?

31'1TCR'fl ~ :
'5j"{~3iICl~llCfl3iJaJ1rll ~

f.rfl:RfT Cfl{o III JaI6'1 ~ I°ICli't -i:\l TR'51";:ffi(1"
CR? f".OlT ~ ~loIClI't-q'l 3iICl}(""lCflctl

~. ~;:r «.fT. srCfl~ N Ja""1101



'~ffiH'~. ~3;;r&lU&l{

Cf1~fu~nfUrM qr~=c<:rr ~q~ ~~r

{lfilllRCh QGJ'4G=ITm Ch<SlT~~lfOlC'i
q 1<L<i1U&l{,CJ~ ~ RflRft ~.

3c:!t\{'i14, ~C'i€fl-.;lll Rial(f1C'i ~
<fu:z ( fcnuq) llT~<n ~qB;:rR<:iT

~Rhlli41/{"i (~) 3ic--"h/Q/C'i31TfiJT

Ch4m~lfOlC'i~~~Rmurim

cIT ~ -3"llfct-8Nfi'ild Rmur Q'IOII-=<11

~~~cmr31W.

-3"l14(Y'll1C'i1tf)'lOl1fc1G"'1ChICi5ld,~

~ m ~ CR? ElI&l{Olllfil{@
Cf1m ;:rJtT. qf~ f; &i ~ Cf1mcnm
-3"l14c--lllfiI{@lll -3"llfct-8~qfi'i Ch{OIl-=<11

>IT1RTRr31W~illsmc}~.

~ ~ qoo(f 3mRT fci:;crrCXWfll1

m Nlfih'Jqlfil"'=l1 ~~~
31rfUr qroUt- 31~r o<:iT<:iTl1Cf1l:"uT
m&l q c--lllq { ~~f{""@ qrz~. <IT

~~~R~d4Ul31R1f
~.~: 31W~it~lfl{I-q1

cnrfm ~ ql~~<:1131W. ~
~ ~ llW mWr. <:fTqf314 31ffi

etT,~~m~~~
~. ~~m~m;rm-
;ntt. ~, BRIT~I~l{Id1C'i ~IOlql<L~
srm tRit. 4F{011I1d:qm~it %(f

31~~llT UBF.rf.rcn fSfi" <T11~<T
Cf1~fug-~ q~ mfUr ~ Rmur
~rU<:l"~ffi~fcR:Cf1 ~ ~r ~
3f;ffcffiT ~(f {PIT{ iTa"T. <rPJ;c3
olllllll1l~W mfUr <?t1Tf.f4Ci5Ic--lll~W
31N~<.rmr ~U'q <?tc:o\Jfh;Jlhr-t

N Ifih'Jq lfi m (~CfilJft ~CfllCft
m) ffilRlT. m~cmrq:sOII'""l:j1
~IOlql<L-q1~ql~qC'i1 ~~

-3"l1k'1141/{"i~IFHIC'i1~ ~ m-.
~fcR:cn ~ mfUr g-~ m=c<:rr

{I fi IIIR Chsrfsn~ ~rfUrc;r ~
4lUfT 31!fUr~ Rmur im. .:.

~: 'm(f~
~ , ~

-3"ljql;Ch : ST. 9JMIi'14 'J11~11,

snuft ~ 9Tt'<lT%, guT
fc1'tl14"laICL"iR¥.

rl'lU:V ITHH' liS,
rowl \HLF :"TE_\.:.1I:XG!Xl...

...

),10 ~.,h.i:ldr .•d rl'-'\(T 5uh'1(_h..hl~
..•\.ht!fu".l -~p""(,<l.i .

ftmi ~ (~\,9\,9~ ~ ~l~~)
m ~:om ~f-.il'i I'cll N<itTf

~~mtlSClO<;jlflldl

~. crfu;r fmr ~ err
~(Oj"'jlllill \i1lm<li1 .:m%'.



~tl;:r ~

,
•

f%xT-g~~ ~ 31ffi. ~ ~ 3Ri:fJ ~ 31T6c1 - ~,

~, ~, ~. m ~IW!T ~ ~ ~ Clilsl'1UlI 3lUf.,~ ~ll~llCX5ill

~ 6T£:l3lTfUTm ~~. 31NCYm 'l:J1ClC"1I01UlI~ ~ q C"1lqlil'1lUlI

q[jfCl,,!OIIC"1~~-g ~ 3lfucpWR~. ~m Q[jfCl,,!OIIC"1CliI4'1UlI

3TUi;n £l141I{c:J1 ~ 5Hfclo[jl~ilcn ClJ1'ft \3\JIf cwffi. ~ ~ ~

3Hi 0II"Q I~ ~ 3lTfUTC"11QIi I'll Ull q [j fCl,,!OIIC"1Clil6j<'1UlI 3lUj;=IT~ ~ o/fCTUi'

~ ~~. ~ ~ ~el\J1ClCX5il~, m ~ ~ ~ ~~
~ C'11'fc1T(f. ~ ~ \iR m m~TTCtC1' CliI4'1UlI ~ ~

f%"QlUll fi"!il-i 011 ~ 3Rt rmfcRuT f.11:lfur ~ m ~ C1'UR ~.

~ 51'1 fClO[jmid) \iR ~ ~ ~ '11f1Tg I[j ~l \J1'1 3lTfUT9 '11f1Tfif$13Rt \J1ClCX5\J1ClCX5

ClIC"1ICl,,!01lC"13"11ct>CX501l~fif.l)[UT~frrcrfC1'~:<ooo ~~. ~~C"1lqlil'1l011

C"1IQCjc1("'[j1C'I'fC'1UlI C"11~Cl{ii'1~ ~ 31TC'f.m C1R dIQfClo[jl~ild) ~ fcRFr

9ClT6 Ql6fcl01l fITcn. m C"11~i!51IC'!1~ 9 AC!)4k"! ~ ~ Rif&:1CliI'1ill ~

~ fITcn. m gCli'5il 101I 3lTtft f%"!Clion<i~ Ncf. ~ f%"!Clion~ "!tIFf cp1JT

(9 lil[j!iJI'1 fcfJcrr ClJ1'ft~) ~ ~ ~ ~ met. C"1IQc1("'[j1

C'I'fC'1 Ull ~ g I[j ~l \J1'1 3lTfUTfif$run' ~ fclt:rc;:r WC'f 3lTfUTm 9 Ii 10IICj"!

~ g l[j~l \J1'1 3lTfUTg l[j~l CliI6l<'1~~ ~~tTC'1' m C1'UR~. 31U[ 3lTfUT

~-gfif.l)[UT~Cl54T1W1(wrn- COO ~~.) 3l~TTRif&:1CliI'1UlI ~I'II51,<15l"!

6TurRt "!I~i l[j ~ CliIJfsnm 3lTfUT~ ~ 3lTtittr ~£:l ~ f%"!CliOn~ cp1JT

mWICX5iliill ~qf~uWp:'6q;HI[j~lCliI4'13"11[j'1ict101 ~ ~~~

51'1ClO[jI~i ~~f.11:lfurs:rrc;fi 3lTfUT~ ~~ciC"1 Rif&:1CliI'1UlI ~

~~~~. ilRC"1l~ii<iC"1"!Cll+C'1UlI ~c.rrg1JTffi fClEjC"19Cllg3lTfUT

C"11~Cj{ii'1 CJT'6UTRT~ fifJ>TllTTilT9ClT6 ~ i51Cl0[j IC"131"WT 3lTfUTRi f&:1CliI'1ill ~
~ ClfC"11C"1il1'fR -gty; ~. ~f.1 ~lf+fGllfq; I~ IC'!1 3lm lJ'Cffl lSI;:1(:;)C"tll ~

gl[jl~~ m~. m 3Tm ~ GI~fcl(':;)(':;) t9111I~~ 'iSI"EIT.



~
i!~IIi~

ij~
.->

~
iI!ii:iplII~~wi;

Ip~~
jg

~1 1
~
~
.~Z~~~iIi~

:~~itJ~
:&

:,jfli;1I
t

~J1~~li~flifii~i!
;r

j~~I!¥ijI
11~

I;iIil'itIJ{l~i
'tiH

~
U

W
Jl:l

l;win~~1f"J~ilcr[~
~'h

~irtI~ 4
~

~i
~
~~~~

~&~
~

~
~i~~

]g
i~~I~~i~i~

if~tiJ~i'l~1l~t~~
~~~

!i~~!~Il~~t~.
i~~iiil~Idi~~fll~

~
d

~II!
gZi

wt,~
'-
::
~
::,~

"::
1
r

~~1;1!I!!iif
~Hlhtjlhilf~g~

,~)0



~~'--
,p." •

It''..,t'''' ,..

•• :~ ••~60

r



~ ~ ~ ~. "1TIft ~~CfR1
&11Cfj~ cr CfRT "1t16l <.4t \lff1IT ~crr. ~
~ "1ICfjI~ I ~~ 3f<.YflfG ~~ tll

w w'4T <ITffi;l ~;:ftc ~~
,<:j I:idl 31TqtJT PcP""! Irll 'Rli JOijJ 1'Rl1 611'iC'11 :
~.
W mfCb0<:jlill ~~c1(Y<:j1 ~
CRT.
w ~I~ fcl c1(Y<:jI ~ 11R cYfTCEf-gr
w ~T'crb q ~ <ITtzrr <::1Cb ICl'Zcl1 .
6ACIT.<IT~~;:ftc~w.
w fcF""!H 1'Rl1 Cblhj ICl'Z ~I~ fclc1(y<:j I \:
CRo/f~ RlCbcClI. ~~w)

m 3fl\jf 3ffiT.T ~ ~ 61"1C{~I
~q cToo 6Cfcfc=R~. m ~J1I"1I~
;:rrq) .

-0

I

;:rrq)

q

riTG:
'"' '"' ',", "''"'

...

" " ,," riTG: ",,~

" " " " '
I
I-------~-----------------i---~-- :----------------1

-------~-----------------I
• I



UfT

~

3T1"tfUT~q,q>&1ffi~ 6~~1 GI5II:!~
11J1T arrncr. 9. q;urr,~. ~qc't q ~.

f ~'Iq~=cll ~ ~mT ~ 31ffi.cnRUT
mfCf~ (\Jfffi1~) ~ Cf)\(0ll\(

~CBXT. .
~cYWff~~~q~t9liT~

? -g ffr:TR \OJ \Sq0~ I '(11eft tli061 crll
qrurr 3lWTG 61d Id cqw:r ~ ~

(~). ~ ~ q>'{ Iq I c~II~)crl. ~~::SSS:S::SSS:S~~

-------------------------~qit





..

9(.~~~ 3iT~GlI (frv:rr=m 81 C61fcpGlI) ~~mfu>f~ ~T6W1t:<T~
fur~'EFft1-ijf)~ 3ilq('".:.I-:'.l~~~~ 3ilqlxlc11C'1~qlcOGlI=c:<:l1
~~. ,GlI1cNv .•1I 90 ~ ~ qlclOGlI=c:<:l1,<lqiq~C'1 ~C'1iqx
3FrcP~m~ ..~ ~fC1{Jql:c) ~~n'CflCf)xOII:;[j1
<IT t1-t(lg:.~;:ncr"6TcT - ~~.

-c.J

~~~SlIg)@I~~-
qurr ~ (Self-pollination) l=(\OI\i1'i:l

~~ lffiTIcfllJfT~ ~ ~~
ClUhf'll!] ICl( (stigma) I ~ 3TIfUr q("-

q(l'lffi'i:l"'l (cross-pollination : ~
~T ~~T q{]T["Cl1crrT~ ~~T

UqICl(I("l ~~) 3ffiT Sl;q'PIl'i:lI

BllTit:rr 6Till. ~"'l" RmlJf ro~
Bcflit:r u q iCl(I C'1 ~ B(f(r f.rtta:rur
~3ffiT~~etT~
3=flCfl"R, t:rJqlc.o:w'i:lT PT, ~ ~

ro~ ~l1T, G;10'4 i'i:l I 3=flCfl"R, {If ,

~rctT 3RCfl IJ;lJf ~ ~q fcflqT q{-

q(l'lti;q'PIIg)c2>~, Cf{smrcflq ~

~~~R'4l1ijBI(~
N<fur9CflZffimf. ~ 3ffiT~

'5j1Cl"'lld) C'1 ~cffuCflill ~ R '411"i 0f1:
3W0!1I"'J SlRtqlG;"'l~. ~~

~ ~ ~~ mfTrc1B etT ~Cfl
~OIJ{;j IClDC'1"ljCfli'd01l (Genes) fcffcrq-
~ ~ c:T;r l'12:Cfli1j)c2>iRf;



Jit_.
.•

t<~li!f~i~liliiti&
iJ~l~!!t!!lil

I:
~~f~1i~:111111!:il~11tt~.~r1j~f~J{Ii
f
i'

~
~

~
~

to'10
~

~
~!~~il~

i1~~;]Ht~!
'g~

~
~

:
~~

,to
<Ei~t~l~!

{
~!:~~:~'"~~

~1~!lttIJlliill~l~flll{jflt:!ii
'-'j1H

~
'~

!~
!~

f!f~
~

!i
Ili~

~j!tti!t',~~~it
•
~
!~

'iI
~
~~~~ll~ft

ih~
~~J~1li.,~

1&
il'1he~

~
~r"'~

it"!
]:~

~
~

'Ig:
~

~
~

"
~

~~I~~t~~l~"fiil~<w£
i~~&:

ii~.i~t%
l!~!~~~~'~



:J'ln n~T. ~T enfl1TBTtt r<::rffiT
l:iChHl:;/ct~ f.ri1tft ~ m~
'iTill. ~mT~rqr g~ ~ rm
{lqjClflfi ~ ~ (~ fcfJcrr
ch1GChj~I~)~q(I'IChuljql~ m
en(U)-.ctit ;r ~Mffi :wrT~~

I

~c«rr lJurT~T~ ~~ lJonfr
~31ljci~IChct-il sr<ITrr~~
~. ~ 01.HI~ct( ?rTB ~
3JIClull'"4l ClIGlu~I'al1 ~~~.
m~~-WTUT~m. fucn<r
C'<::rT'qf~~ WTTCf1urTmt;r ~
~mq-~.

g<::rT'li~T 31Rm ~ q(f Jt"~z;R
qTZIU~I-c~1 ~~ 3q"1l(ff~T ~:;;ft
fI"T1"T%~. ~ ~ ~~ ~

R%-~. ~m,~~~q
~JTT, \~ Ict'1fI qrz~ cnuT ~
~~\9fcNTrr~.

~) ~ 31TCfi1\.-ffi;r fcfJcrr@'Sci]llct
~) G" u~ j'ell i<r~ fcf;crr ~
~) ~ 3=fTCRUTmsrrtt fcfJcrr W
~) fur 31TCfi1\GCl1ufcf;crr~
~) ~ fur i<r~ fcfJcrrrR

~
;) Uq ICl£1f1~ ~'i$i1ICl( fcf;crr~

CfiI'WCl(
\9) ~~~fcfJcrriq.

<::rTlJOf'tflif'lO<::rTmif;f(R Jt"~~
~ Sl<:lIJI i., I ~~. ~
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