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wr ~~ ~ ~c;<n ~ WT
~ ~.~ ~ "~ ~1~Ir:<:jd:~ ChiS CflGilkll~

3i ~ 10(4 1d. "RT. T1TUftit~ m
3i~&sC"'Q1~ ~1C6IIUII~j-.,(4ld CfiTIft
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:ql~oll'""lll ~
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.~ ott CfiTuTmClI4{dld,

CfiTCflT? 30m ~ ~ ott Cl1BT

~?"
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CWffif ~. Cfif{Uf WI ~ 'f)R
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~~ ~ 1ft ~ fu;f 311%,

~, chC:ICX5C"l1~ en: ~ Cfil

~?"
v



~ ~ ~ WT 3'lICl{OIl'al1 3ffif

Rffi en:"fm URlI'all !mlu~lI ~

~ ~ ~ ~ itffi, 1lUT

slif!l l'al I ~irftBcf~~,

"lfiR cw:r, !iI('ilfsn'QI Cfl{OIl""'Q1:sTCfG{i!i n
-m~~~.1lUT~~

iter ~. ~ Spinal

Anaesthesia 10((01(11(1.~{qoll=tf)

~ ~aq4ct "<lTCftmr3t ~

~ ~IClOII~ ~ 'l;;ijjl{~

"" "~" ~ =lfiCld l'all YICflood 1<:'1Silq 1'-l1ID "'1l~1

~, ~~ SIif!lICfl,g ffiicn

ql'QICfl,g "@Tffi ~ ~ en:

~1<:l1'al1 Ri'Ji""'Qlq4ct ~ i8i

~ ffiicn ~ 1Wfq ~m m
~. tft:q ~'C) YICflo61'all3ffif";f

~ (~I'all) ~ Rffi en: ~

Epidural Anaesthesia IO((OlctIct.

3'l1'JiCflI<:'1it~ ~ ;rcit ~ ~

~~~~~irnTcf

3lTfUr"fm ~ ~ ~ CfiTOO

<:'1icilClctlifctT.

~~~3'll%"fm

3'l~ffi:tHfll~ spinal/epidural

$ICflR:cf) ~ ~ \ifl'it. 3'l1'JiCfll<:'1

~~;:IRf%ct S1({dlfllaIQI mrrq m
'Cfllft lJim~ ~ ~ irnTcf. 31m

m !i1£1U"'l I ~ m ~
Cfl{O'Ql"'l I ~ l116T~ 31m cfiT
irft ~ ~. ~. !iCllfll'all

~, 3l43lfl i'al I ~(l1 ~

"lfiR 'Cfllft 'fftuTm itffi 3lTfUr~~-rl~ct{~

~ ~ GTC3CITi8i ~. ~

~ ~ fcrcnR ~
C'lli'allfllal en:% ~ 'l((fCll~ !

3llifT~;r~~~

>rcf1R~ Intravenous regional

anaesthesia 3lTfUrnerve blocks. ~

~ ~ m1 Rlctl'Ji'"lCfl~

3lTfUr~ ~ ~ % ~IClICl{"'l1 ~

oB 3'l"W ~2Rft ~ en: -q;m "6Rf

ffiicn 'lWl"~ Cfl{O'QIflill WT S1CflR:cf)

~~.
cnm cnm ch."*H'al1Ul'Qi'all 31flW

~ 2licilCl0'QIfllal~<:&1 WT S1CflI{'al1

~ Cfl11\ ~ "'J1Tct1. "

"CfiTCflT, ~ ~ ifcw:

Q(O'Qlfllll ~ m fu~ ~ Cfil

it? Cfil\UT1iffi ~ l:ffifur 3'll% cfiT
~ ~ 3lTfUr~ ~ ifcw:

~ll~llJ; 3ffictl(f." ~.

"it, ~ ~ ifcw: WrJ;
3ffictl(f 3lTfUr !i I('ilfsn~ct ~ "lfiR

'l((fCl I"'l I cncr ~. BT'i::ffiUT~ 0 / 't.. 0

~ ~ ~ % Cfill1 'Cfl1ufuftCWf

31it. 1lUT ~ ~ ~ cf;r

fuCflmct ~ ~ m ~
~ ~"!ffi@ 'lHO'Qlct i8i

~. ~{lClldl<:'11M.B.B.S. -..{en:



fu(~lIAI:q1~ ~~. ;fen: eft ~
WCfiffld W&T lif.B M.D. WI ~
~~. 31KfTCP:~ M41"C41

~1{ilfso~Blol ~ ~, ~

~1{ilfso~Blol ~ ~, ~G'1lwd%d
Sl*[dlBlo9 ~~, <t>~("C41 ~

fcf;cn ~ ~ cful ~ 61011'""41

ir<:rRT~ ~ 31it fcJfcm m
~ ~ fua;fUTT{f ~ iter
~. Cfiltt fuClBi.;1 ~ ~041"C41~0&1

~ W@ ~ ~ Cl12014<:1I

~!
CP: Gltl, ~ TfUIT Cfi\(ff Cfi\(ff

itoo CflBT ~ ~ ~ cnr? ~@4<:11

~ "11 31KfT 2i1i 2i1i ! 31KfT WI
~ -q ~ ~ "Cfilft mfu.
31KfT 311C5Cl$ilI~ 31 IQC"4 1<:1I ~

~ . .""hIGI4 ~ cnr !
~ CP: WI WTCOln AIf%cnt!c2>

.~ ~ Cfilt 1ffi ~ lffil
itm.

~ ~, (1'51:!{l'i'IC

fcrfcroq B lli I~ Cf1 CflTlffif ~.

:(lalGiCfl'i : lft;n ~

'~'
q IH Cfirq IH I ~ ll'Tffrcn

.~qrfufT~. ~OO/-
.~qrfufT~. ~ooo/-

~ / ~ 'ql(1Cf),.ncn "l1itm:'~ Cf)IGI~d.

q IHCfi~ld) 'Q"RCI H=a 3q~JOI

• ql(1Cf) •.ndl ~ .l"lIf%d1El{. @CX5El{. BW~

• ~~ ~ ~l"llrnCf) • flll"lINlCf) ql(1Cf)C'C! ~f'8hl{



Et~, ~'t, 'tt~
3tttat
~tit

tRJcrhcrr cftor GlCR-W:rdtc1 ~ 3TT'fOTfi e'\\J1q ol :m-arar ciiT6T ~ GTIT;, 6T

~ .:mt fciJcrr 6T CITCI!\tf GTIT;. C/51il Fatj dl wnl Cl5lCTlfCf GTIT;? UOf, ?;Cf, "CfICt ~

CI5lurccrrfflrcftcr ~ ~ r-enar?;err ?

~ ~ 31TCfUT~~ cfR
31CR=m ~ -3i1 Ci5@ctI. ~ 31T~

~ 3fflUT~~tH, ~, ~<n
cfR~fcl~w. ttfcl~
3ilq<'"4I~1 ~ CflCi5<?kn ~ C!1T?

~. 31TllUT ~. m. it. - f~JCtc()s

~~'~~~m.
et>~<?l(';{,~'liH, R5Nl2~1:R1ltt

ElSilIc21 ~('!lIi!T~~it~ ~ iffi
~. <n:an~~fcRm~
CR m fcRTmm 3i'8C"'QI=Cl 'J1IUI~~.

~~\iR~ ~(R"ffi:q~

cnm ?
1:RT~ 31CR=~ 31m cnm

.-rr~ 21CflUIl::::;qI ~-~ ~

ClJrTCfl{Ullcillcild ~ ~ Cfl{U'QI-q1

~~~. Cf)fq~~9J~

)lCfiTmf m~cIT. -g Cfl~ ~~

QCflu'Qld fcflcn ClI:qu'Qld ~ 31i8.

oq1f<:rcn - ~ murcn: 31Tmmr
~«1Cflid tt~~cfi't 'Cf)fq' ~

tR 1:RT~ ~ en :rcntt ~. ~
~ cfi'tcnrq 31TfUr >lCI"Ttt? >lCI"Ttt
~ cnm ~ cil"fucil ~

C!1T?

c:R, ~, 'CflCl<:rM"TJTgpf : 31lquftH,
~, ~ <rfll~~ crrffCflDJI Cfl"{(fRl

1:RT~ ~ ~~ ~a:r ~
~. ~ (H I~ Cfl 31fCflR, (HI fu Cfl

3iICflI{~H ~ ~~ SlClI~qulI ~.

1:RT~ 31TCflR ~ ~ CR en
'tH' 0«11. ~ m311mn ire ~



I
~

3i1::tlHlOlI01~

q ;f(R crt '4i$ill:q I ~ 'i:ffiUTCfi\(f

~ en: cr ~ ocit. ~ (fluid)

~it '~' ;mfUr 'cw:( % iR 3QSjCflI{

~.~~tRT~Bt\\jjd~~

fcficn >rWUT tfTCrcf ~ en: en crr<:l
~~~~~~.

~lJ1TwITW wm~~.
~ Cf11:Cl~q41 fcrcm: ~ ~
31ll:JUT~ ~ t\~1-.;4 I ~ tRT~
~ ~ -en. '~' (fcficn 'BT@{ fcficn

-cfto) ~~1i<f~? 3l~,

"tfr3 t:R 3lT%.~;:t\'n~:cfi~ -;ftc ~ CRT.

'BT@{ ~ -;ntt em? 3WrJT mill ~

~ ~ eft 'i:ffiUT~ -;nttCflT?
WT, <n 3lTtffiIcR B 1@1. ~ I wm ~
111'"1041Bc=rm:mumCflT?~! BI@:~I

~ 111'"104101wrcft~-;ntt. Cfl~lfud

wtt ~ cRt ~ ~ 3ltrd1.
fcficn '~~' ~ ~ ~ ~
'CfiUTCfiUT'~, ~ it t:R ~
~. ~ "CflllT3iIQ;;;;qI~1 m
~1:fUT~fW)~fW)%~

~ fcncft mer 3lT%WTcn: .~
3lT%.~ ~ en: l:flT 'BT@{, :ftc-;qi;n
~~ 11 1'"104 l-:Cl CfiT{Uf~?

<n 3~1t\{01Iq'(C\'i ~rTIE<1"amf~



~~~~~cft~
~. fcfJc=~lCfi~ it m~ ~-;ffu;r
~~~ 3qljjlliCi 31TUTC11~

;mft. ~ tR, ~, Cf1<l ~ qlffch{OI

~ ~ % llRdT, ~ it%
;mft. ~~~ffi~

~. <IT~w;~~ffi

a{fclo~lq~ ~1(ijI(ijCi ~~Hmur

~~~ JOt5011l~<IT~
~~~"SflI(q~~.

m ~'R m ~m~ ~Ta.:rfUrcn

fCi {I q {lC'i ~uT'a1iNq;sft, ~ IfVq Cfi

fC1{lq~lC'i ~ fcl~I{ICi ~~~

m~m~~.~ ~ fcrtm:

~«<ffif ~ mit ett <IT (fR ~~
~ IfVq Cfi ~0~ cl1fCfTfa5 ~\

~ J<51fclCilCi.

3"11Nq Cfi ~ : Bet ~2f ~ 31UL

1:ul q 3"l1~.,i-.;~1 ~ ~o~ICl.:j -a<m

_,~cn:~mtRr~.~

~~CfiUT lJ>Cfi~Cfiiql~.:j~~

~, ~ flli:alllOlW; l1WR ~

t510~1~1 ffoqq ;rncft ~ it ~
(Random)B'tffiCfi«f~. ~

it Cfi'tft Cfi'tft lJ>Cfi~Cfiiq { ~ I~ coCiICi 31TfUr

"%f ~ Iq Iq ~ 1l1f1Tf.'t~. <ITW«mr
3WfUT~ ~~~. m
CfillTTqr~ m ~. Cfi"ltt CfiUT~

~m ~cn:"Cfi"M ~Cfilfi

~. "Cfi"MCfillTTqr~ m<IT~ IT(ffan

ll'a"ffi ~.

~ m~~ 'm\UT Cfi{OIl'"ll I

~fi&n~~~cn:

m @C'i'a11 ~ ~J<51fclC'i131T%WIT

fum1.~~~im~
~Cfilfi~ ~flOII'"ll1 ~fim

Wffu Cfi1ft 31T%. flll~ SllOlI0) ~ ~

clTT ~ Cfi~~ Cfilfrq ~(f.

\'ill en Ci\'ill fCi CfiUf ~T ~

~lllOl~~lOlW; 311Wr. <IT ~ ~

1
.~

1 -



H5%:'1ld.

3lTdT ~ ~ ~ Cfllft ~,

31~ crr:mR Cf)"lfi ~. crr:mR,
~ CflOli"t:lll ~ mwncr ~.
("Cfluri~ lIcft d Iq I1I'"lI CI{ ~~~

m.)"3l~ Cfim ~m(f\ CfiUJi:q't

ll(rl~<l&1 Cfllft ira. ~ ~ c.EfR~<l&1

Cfllft WrR ~. q f{o 1141 -a Q!'fl~ Cfli'all
~~~~~~
('4 i'alld $IfuCfltfol Hl1tur ~. ~ 31ft

~~c8~~<:jT'q~

31ft"0. ~ fcKRur B 1111;;q:q~ 1lUT

~ Cfllft~. qf{0lll1d: S1fuCfl&OI

f.rqfuT Cfl{Olll~d Cl; % CfiUTQ!'fl~ Cfli'J1C15'3

<tum: ~. ~cl 3iIG03(""1lICl{

ll:Cfl~Cfliqlli"i ~ 'J110111~~ % CfiUT

Q!'fl~Cflilijulij{~. m, iI-f~%
~ ll:Cfl81Clq01~itrmr~ 3ilfUr

~ CfiUTQ!'fl~Cfliq It["i ~ d{Ifc!Cfl

~ :cfiq;r Cfl{d {161 eft (.'1.
3lTdT ~ lijOOjfclO<1I-q'lfsp:rr ~ ~

3ffi ~ $. ;51oiSl 31m ~

~~~~-aem~
~~~.

3lTdTWTW!d'ld~<l&1 %~~

fCld;Jql1l llful1H ~. ll:Cfl~CflicH

.~ ~, q:;tft q:;tft t!Cfl-S~<l&1mo

.31T%<r.1lUT~~~ 3'J1Cf<1ld

\!Cfi ~ ~.q;n f.rJ:rfur mo 31T%. m
~ fcmft ~ ~ -a 'll1 Cfi~

~~31T%.

~ fCfl R:Cfi ~ morn : 3iTcfT
.31T1lUT~ ~111i:q Cfl fcl q IIICfl~ ~.

~~~~~~:m1cfT,

CflOli'al13'J1Cf<1i:q1 ~ ~~.

lJ;Cfl'dTY11R 3ffi $ eRr ~ CflOIi'all

3'JlCf<1i-q",TTfu ~ Cfllft ~. 'dTY11R

Cf)"lfi irn irn l ndOl fcii i(Y 4d qh;1 ~ (.'1

3iTIUr ~ -a 'dTY11R ~ if ~C1~ql~
t:H~qld ~ ~~. m
dlql1HI(.'11 '('41 'YGJ~ ~ m
~. m~lij'"lOlll~fsp:rr~~



E:l2CflicH ~ ~. 3ffifT 31T1lUT

~"Chit ~ iRrRr if ~

~~(WlllRCfilfimfucm~

"CflUT/ ~ ~ ~ TRfi ~ 6ffi
•. if q:Cfl~CflicH~TfCff.r3i1~C3~lti

~i~ld~~iRrRr. ~'lGT~

<:IT~ ~ ~ :wffi. fchcil~'"il
~m 3i1~C30lll:q1~ 31mc:fu~

~ m ~ ~ 'lGT~~it ~ q
~ tRl(f ~l:fi<R mit. 'll1 ~

Cfiuri~ ~~~ ~ ~"Q,Cfi

lfll Illj'pI311%.<:IT~~E:l2Cfli:q1

>f'4lCr~.

~) ~ &i{O!l1'6lIWI : 31it ~
~~cfi't~~~~
~ ~ ~ ~6ffi-;mfR:r.
~) ~~1JT / ~ ~'lt ~ftcniTit
~: ~ cil"'l0lll~1 S1fSi;~("11

~ fcficn ('lITq 'lGT~ ~a:"l1cfiUT

~~~ma. ~Cflolit!@
~ Cfl~IISlCflR~ ma % ~~;pntffi
""'I"M. -q"UT~a:"ll flhRch1 Cflodt!@ ('lIT
~qldl("1 ~, ~ Cfl{OIl'"""ll1CfiUli;n

~ c;lOllltilJ) ~ ~~. <:IT
. ,~, -P-.--.-ACfiUTRTCfl5iCfl IOtOldId. 1'"1<1CflI ~

~~~~~-mz-mz
~ Hqfur iRrRr.

~)mrncn61(1'6lI(1 :~~31it
~ ~ 311%c:fu -an ~cit

~~ Cfl{Ollldi«=r~~

~~~3i'liE~I~~

Cfl{Olllti~ mao Cfl~IR1d~ CfiRUf

% ~ c:fu lnaOlfciiit'OQl'5'1qC3qlti~1

dlql1HI("11 ~ fcl&i~dl (Viscosity)

~~mitq~l"fCft~

~. qj):0lll1d: <:ITCfloliql(fl ~

~ wm: C;IOlll~1~ Cfilfimao
~~~tl("1:qI01~~~.

3ild1, ~q~qlcft("1 m ~ lftc

~ ~ 3ffiill CflPl mfu if ~ <:IT

~~~~mtt*
~ 31TfUrm -mon flhRCfli*it

~qidj):d~. -q"UT~ 'lGT~ m
~ ~ ~ mum;rrgt. IOtOI;5J:q

m tR 31T\Ur~ ~ 31cW-IT~.

ChI=a +11 PI f1hfi : 3ffifT 31T1lUT"Q,Cfi1

~ ~ fcrcm:~. ~
~~~3ffidT,~~~
-;mfR:r31T\Urm ~ fcl&i~d 1{!"G:I

1Sl1:f cmrffi 3iT%. ~ctt ~
CflOli~1g'5'1Cf!li01ll(rl{!"G:I~~
c:fuif~m~~~

~ Cfi1ft~. 'll1m (fTqliR,

Tlta~~lll ~ lTC"lllq{{!W en
~., ,

~q~qld:q "'IQIICl.~, c.nrq ~

m CRT~ ~ '3ifd~Ad("1 ~ !'
(supercooled liquid).

'Cfirq' ~ 3i ti 0lll:en 3f.tq; ~

~ ~. Cfirq m >rcmft ;m:ffi ~

fq&i~dl~~~~



~~
CH,COOC"H"

NO,

@
COOC"H"

~~'HI$<f\ij"'I~Z

C,H,OOC-@ ~=N @-COOC,H,

°1Vm'l'<fi-~~

°CH,O-@ ~=N@-OCH,

.<tt"~~

3!t!Tf.l3fll ~

C17HlJCOOC,iH"ft;rfiJ;~nnt:G~ fi~
"1'1 fcl 0~m'IToTqnm;{
~ Cfil1ft~?f ~

~. 31B ~fcf;Cffif ~ ett ~~
ful'SCf'"li'all ~ qfu;, ~ tfTdCi5 CR

@I("j'all ~ \illS $118 rll ~.

CfiRUT~~~~~~

@I("j'all wmr~~~. ~~
J:60ldId ~ ~1:% lftcJ: ~ ~
llit, ~ ~ ~ 3lTtTR ~

~ CReft (1qCf1{:q ll~~.

~ fC4ts<i<;d I ~ mit cnm CR(fT

.31R'ft CR (fi ~~. t[Uf ~

~ 18rll ~ ~;ntT CfiRUT~

3lTt[Uf ~ it 31fCflR bim;ntT.
31m ~ 3'1Rt!< n d R1 d ~ CflTtt

~ ~mcrr ~m 31cffm '~'

J:6ol>Jl:q ~ q;oldld.

R1f€fis P~R:M~: ~~
~fuffg~ -'~~'
tt 1:% ~ q ~ -rITE 311%. ~

fl"hR:Cfli:q1 BClfu ~ ~ 31m ~ %
~ ~ ~ 3lTfUr ~ (fTUT

GI@qdld. ~ ~~lql@l(11

if ~ &l("jl'all fu#t ~irnRr.
~fuftm~~~. w.~.
&l'iq0'4IBICS1~BT~. \T<:lIQItl,";f

~ fsn~ ~ ~. 3'Iit
~ ~ ~ 0 0 ~2f 3'ITIfT l1TIfh;

~.
~~cnrm-mm ~ _. 11Uf

~ ~ ~ ~~ fc,f(j1{14 mlfOT
~ 311%. 1ft '5110l"cil~cnrm Tfrm
Wf<ft 2l1'SCf'4ldBifTldrll ~. ~

~Cfi"ltt~ ~CRc=m~

CfiOOCfT.fc1:ql{i'all, ~, Almdl'all

~qlolqqlonctJ tt~ ~~till

$. .:.
frfl'JCf1 ~ ~ ~ {, ~ IDlffi.

~:~~,~~~
IDa ~ q c;llIi'lldll<: ~ Cf14SlilOlld

~.
.~ : 'l1fl(lW ::!,<1Cf1uff
ftwTs Cfif~~ 31T-q;~~31f{T[ <10
~O!lI&HdI.

~o



.~ ch:Gf'fus« ilRJm{s m' err !jfrlCh/# ~ fR.:rt ~"ff
31i1f?4;rfiH iffM 1lfR RimifJalrl rw2fm;iFfI# J:TTterrrTcli.:m"ffrr. rwM
prfCFrilt:r:rfir.B ~ .:m"ffrr -q ChfPlfHiMChH filrrq;~/Ch, Offfc Pfi f.~
31rf@;4H :#r l{1T? :mfUr cWr qm$rfRI$S 3m 3fs f19¥ 31q( ffrcrr;r
fihMem gl{f~~Irf. .~ ch:G~ ilRJm# m' "ff !JRfC11 rqmmr
8Retf#lj W';{ \'\' 1TF) JlCh/$/rl ~ (#krrrr?'. f¥o / -)( !jfrlCh/rl~H

CTiTift 'JlT1TfcR ~ rit& :msnmr .Jl7"ff.

~~<:;I@C4U~I{"llal~::qm ~arcfi ~crr;n ~~ ~~

wm: CRT, ~ ~ cRt, ~ ")f~ ~~"f!'qRUfT CM\ ~ 31TfUr

fcl:qI{(1I~, -mmcRt, "Cf)~II{"llalm wr-.xn ~ ~ 31it ~ CM\

~?" (IT")fmBTCf1l"lf~~, ~ ~.

fcl:qI{UII{Icitur 311%maJCficRt fcmTm cwff;n 3fficnc:cfcfiT'W:~ 311fUT

<:fTCR~ 311%.~lOl-oqI~Cj11~ m't.<rT fc;{"lUII-~1 ~~i"B,~

fu~ ~;r Cflll1 Cfl\11TRri;rr fcmT~fcRBmm. tfUT~licf~

S1<:i'lJpwcil{"lk~lm~qu~I{"lIJl~ wnft ~ 311%.~RtCf)~II~ ~ cnmt

Cf)lOld(dl~\i1IUIC4ct1~. ~ ~,~311fUT~41C4.,lql~

~lOl-c~I{"llal(IT ")f~ ~ ~ 311%. ~ ~~~. ~~

~ mt ciHC4Jle'.n~ ~arcfi q[{:q~I-oqI, m~'aIT~C4lq(0!lI~,

~~(f<!ffi_ 3TIfUr~13IJI~1 ~IRtCf)~II~~'J1IC4.,I~n~\if"Rf,

3qCf)(Ulj~dCf~I:q")f~ Cflm CM\ (~lfR""Cfi~~.) ddlddhfl

"l[fCfl(ffif. ~ ~~ ~;r, m::cft 3qCf)(uj ~ wftlT ~~ ~

~ fua:rur ~ CfJ\!Ollld fuafCPFn ~ CR5 ~ICfJd1 (>1,3l~fi 3AcP
~ q f.111dCfJIfc1ch ~'CT ~. 3l~rrq"CfJl1ft 9)'R1CfJi=tn q
f.111d CfJIfc1 CfJi-41 31fl1UT <:IT xi ~\! ICki ~ ~ ~.



~ ~ 1:ffiun11 mm. 31mcr ~
;ml(1, ~OOT ~ <fTli cft:;;ft "3tTCfiDIT

crrn.lT<:fTC?ITm fcm~ Cfmf ~, 1lUT

~ r<ri-:qr crrn: Z Iiilill ~ I ~

Cfl{llli:11 ~ 311%.

~:Tl ~~ ~ Cfl{Olll~1

~ lOlt\fql~1 ~ ~ 31 Iq(Y'<Ol1i:1I

~~~~~irn.
~ ~ 31TfUr ~:slI~I€il~iif'1 en:
mfucft~, TfUT~a:rr lOlt\fq Iii ~

f'!lllOllllii"ffifH 31 Iq00l 1i:1I ~ ~

~. >rT~~RiCfll1l1'til~~

m~ ~ 31TfUr 'mQfT'

~a;1 Cfli -.;lll f.t tSCfltl f.il ~ ~
~ ~ 1111'til~i'1lc;j ~ ~

~-m.~~ cwmf ~a:rr fcticll(HI

~ ~ ! Cfl~lfud fu~ ~::q

~afcl? CiHqOlll~1 ~ lOlt\fql~1 ~

~,etl~:~m~~
~ICflqdl'1l ~ 'JlIOlll;:f) ~~

mRt!
~I'fct Cfll1l1'till 'all Cil'"41~ 1111fua.1cfii;:rr

~ ~~ CilElIlli:1 I ~, TfUT

~ qrrfd ~ 11ifucrq ~~
~I@qdld-~ ~ mRt "iTm !
31 IQ(Y'<Ol1i:11~~mfu~:rm~ 31TU1T,

~ ~ Ci1U 31TfUr l{Tf ~~

~ ..,-m, c€t CflT<I~, ~

fPNI'{'"I trPn ! <IT ~ <IT 9)fdCflld

fuJi(Y'<Ol1~ ~~ mf "Cfiltt

~-;rrtt. ~~~wm
~ ~ qrTfu ~ ~, "f'!li;rr

en1°1 dl ~1~ (1lTRf -.ntt 31TfUy~
~ m "5ITfllf~iCl~ ~z~
R lllOliQ:q~I ~ f.:rwr ftR; tl 0lli:eft
mm Cilliilll 0lll ii ttl CfiRUT-.ntt !

("Hd~lqi1, ~ tl-i'1l1n<:1d I

cnq ~01l1("113), ~~ ~d{iQ;Q';:l

ll1t\~qOllmld1tfl ~~t\Ii:11 ~~
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fllf8HOl ; &l:::<!lI'q~1IC(11ff2:Cfl'al1~,

fuCfl2:4?:~1,~410<11'qltffi, ~~
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m~: Zo 1=fW: 410<1l'al I ~'ijTqT
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:S61111,"i~ it<:r~ ~ ~ m)

~ ~ (R ~ <:n:S611ldJtit<:r
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~. <:n~CllcOII~1 @Cl5I<t1~

~~IIl=4l 31~ %d1ikl ~ m.
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~a:r Cfi~ 'fl"T"Gi ~ ""lltt.

cCflfl~d( ~ -;nuTM ~ >rcrrn
Cfircf 31TfUr f?m "ll Oll IClJ, <l~~

3'l1~Cl5011::::;q1"l lOll l-elll ~m c:CfiU
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~, % 't.<:fRRf un 31TfUr (';q 1SllOllu1
~~3TI¥ft~~.
~ ~ ~ itrriit y - fu:i)cn(1

t:R<:fitt (V ly' V 2Y) GI@qJl 3lf%Cf.

<n {~Hsisi:cft ~ ~ <fit ~
~ ,,' ~ c, ....
'1IU~I"lC:Cfl~H(H'O!l1 q'll"l Y - iG~j{n(1
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(~ ~ ~ ~~lli=cfl ~ mrr
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(angular velocity) >Trn~m"&Tffi

~~~:mcrnT~~. WI
~ Worm ~ E:m{d~o5l~
~qlq~I'ClI~~~
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~ 3Rf~ ~ :mCf(ft tffi1CTI.
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~ c;IrCiI 3'f1C2Jldli;13't:1 J;'lldl ~05

~ ~ ~ <il~i;10<1Ol1't:l1~
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tlCh(Yq~'€41 ~ oqm ~. ~,

1WIT, ~ "C.fiTcift, 3ffilT, ~, 3lT'tft

31W 111ci<;i'€4l ~ Chi<.1lq~ 3lltJUT
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NcfRfi ~ ql<01::;qjq{ ~ 3Wt

~ ~ "iRft. -m q 1<01::;qjq{

q:S~~1 ~lq~lq~" ~ ~
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f5rCh1ur <Pm Cfl(lq lll't:l I 311%. ~

('<:ffffi ~ (gnomon) 3lit

~ ~ ~ ~ Qlolll=4)

~ Cf1lft iter ~ 3lit. ~1'51q~lq(

*z G~ffclolllflld1 ~ m. ~
SE~lOlltfl ~ '511011'"'<011CflI~@:SI~ci5

<IT QloIQ'SilI0'5/d ~ ~ Cfl(Olll:;:fl

~~m"ffi.
41(Q'Sil10'5;'t:l1 ~ SllOllOllq(

~ !ft:fii;ft ChCF'QIq ( til (Q 'Sill ci5

~ ~. f?lM?fl'all ~~~ii:s(~

lllql'al/ ~ ~ til(Q'SilI0'5

~. m~ 31m qli;lllld,

~~~~~ CilflfclM~1

3lit q qJ:sllll'all ~ ~

~~3litq~*z

~ 3lit. ~. 'i: ~~0 lIUt WHr.ft

~ CfT11( ~ 31-l CilI'51I(ld ~

furw~~~.
-qlGIOllI ~ ~Ut qlCli-aJ1

Q'Sil1 0'51't:lI CfT11( it"3i ~. ~

~ -q"iCflild, v:<fl~Cfli'"ll fum



~.GH~~& OB ~q B

~ ~oo:qr ~ CfiU.

\<i 0 ~~I~f) fcfiCft~ ~
Cfl{1q 'Ql:q I -ij ~ ch) °1flll lllCfffi

311mcf ~ ~ ~. ~

ll"JC.ffO!IT 31a.1i~lI~dCflI CfB 0

~~-J1q0'5 CfiDCfT. ~ fa:1Rt~141~

fcfiCft~~,~~
~ 31~ ~ itcmf.

l. ~ 311mcf 3ffi ~ ~ (R

~C:qr~, "'Illl~fld m (R ~~ 0

'QISP""lI01~ ~ ("l1l1n'1("l.

~o. ~ ~

~~ ~4~~10'5 d~Cfls"ICl{ ~~

~~~~~~"@fq

~ q ~ ~ ~ f~ch)oll:41

CB ~ ~ 3Wf meFiClT C1

~ Rl Cfl20'tl ?JCfiT. 31a;l i~ II~d Cfll

~ ~ 81ch)011-q1 ~ 11~

o~~m..
~~.% ~SilI0'5 "4T(fC.O q ~

ClI2004I'El ~ q £.91'Q18Ich)01

~~ICl{ RlCfl20ClI q £.91'Q18Ich)01~

~CfiU.

~ ~. <:IT ~ Sill 0'51:q I 'Cfl'R "Cfl«fRT ~ ~

ql'5ld1-q1 ~ ~ ~ ~

~~-acnq
£.91'QI8IChloll:cfl ~ ~ ~ w.
~~!

'Jii'S<?k.n GH ~ mit 3ffiO. 1!;CflT

~ ~rt'tcf;~ ~ ~ "fll1

fu~1 Cl12: eft Bcf 1!;CflTcrrm<f @Id'6'Q 1

~ ~ 3fflt ~ ~. Bcf

~ 4'S04ICl{ ~ ~SilI0'5 ~ ~

~ 3ffi q CflI("l@'Si?1 "lIT ~ m
~ ~ 3ffi. 3H~CflI("l ~~~T"'ICl{l("l

~-mRC 'BR&IT Cfl14~lOjld "lIT

~SilI0'5i:ql:q ~ mR20I'ElI61 'Cfl'R

~ ~ ~ (R <8lI0ICflI'iXl I
". ~ ~......:."4'S'WCl{ ~, >ll~'i ~ ~IQ ,

3fflt ~ ~0'Q 1~ Id1 7;j"fqf 'Cfl'R

~ ~. 'JI0'50Il:::;q1 ~OI~\1ICl{l"'l

en R04ldl("l 'JI0'501I:::;qI d("l 1'iXl1 ~

'JIloll:::;q1 4IdO'51q{l"'l61 ~ m
Cfl{o'Q1d iffi 3ffi.

~ CfiTO'5ld' $11#1041

fcl ~ 1"'l1'iXl1 ~ <IT SlCflI{'iXl1

~Sill 0'5i-qI T["{'J1" <84 #I ct1 ~ -qur <IT

CflI("l1Oj14"'11'iXl1 ~ l""lTiT ~ ~
m lOj.ll{'JICfl q ~ ~ <:rRf ~

~. ~



~arl1Jrq:;~<4 ~ ~~lrnChICl'"i ~ -rcrmm, maJCfi q

q I(1Chi~ 1J) "ffin;r qmaJUT ~ 'fcllSl~iCl() (1 ~ ~ 8/-61q4d

q")QloqCl~R%9{ll. 3l~~ S1Chc;qI~IJ)AA~ fCl~qld ~

~ 31ICl~~Ch 311%. ~arl1Jrq:;~<4 ClloqChi"1j~1qlci~05I~

~:-:arr ql~IClC3.q~ ~I~IJ) ~ S1Chc;q1(11m @lcll(1

>fCl1it ~ ~ ~ .
• -m.~ m~~u:rrq ~d{i"'ll GI@ClIClI.

• ~ CllSlfeft(1ff6T 3"iChi~ld) qrfuft~ .
• ~ ~~ ~~ ~ooo q4d~1 ff6T ~~~

~~ 311%. 311q C"'I"lI ~ ~aTIUrcn "ffi:~,maJCfi,
fuwm ~ -m ~ ~ mcrr -Fcficrr~ ~ o~ I~ {1oqClI~.

• tlJ4~Imf%d1d1(1~~~~~~~

CR .31W "ffi:~ ~Imen Ch05ClI.

• t!~~ I q f{oq~ Ieft(1 'WCi5T,m8:"1cf) 31TfUT~ ~ i~ 1q4d

~~~~ q")oqClI~.

~aTIUrcn ~~ ~~ 1mCh1~ 1a"1 qrfuft -Fcficrr31Tf~ ~ '~'

~~ qlciClIcf1. .~.
IDU q I~ Cfl;fMt 1:fftcm:

31lfIT f#t RCfi, ~ '@ cnlw,
cna;m, ~~~~oo~. m: ~~~~~~o



Cfll{€I 1'"'41d '"#t~'~ 'CfllllCfi"@R1

~ ~:Slj)~I:q1 CXffif lOil"1dHI ~31\
-~ Q. 0 ~CfiI~'1~ cUQ{dld. iii("l lI""li2{..,1l1 ~

~ ~~'Cfllll~irn.

"Cfl"fi?it {111"11't1 ~ .

. ..;::,.'~ ~,%3'il3«1CflIIOl'l::~ 0QI...,m cnl~'1~

Cfi"BT Cl Iq {I'!'l :q I, ~~ l1fl'lTit ~;r
(Least Count Formula), "Bi~

~. "Yig~31{qT~m fllOl'51I't1

flif?ld~I~;rrtt. ~~~

~~ ~ fi?~~lllq'!f(f,

~m~~~"Cfl"B~

~%~~ In~'Tfllal ~~.

~~~mcfi~~
IOllqlflla"1~W~~, ~'3ll11

"Cf'l"BT~it. ~m~ ~~

IOllq"ll:cj)~~ q<G:d"I{-lcnm~
(31TfUT mdcfl:q~) ~% fllOl'51I't1

itUt. (lllfdCflIOn m m ~ ~CflI~1

~~~~"'!IT~~

311%.) "difq ~m ~ OllCl61{ld

(~. Sl41II~II05I, CflIHSlHI) ~

~. ~~"Cfl"B~~, %~
itUt.~~~.

om;f~~mtr
~m ~0:q I W'Cl ~'<. ~ 0 11't.~

ffmT ~m "'!IT~~IRCflI~ ~.



Il ~ 10

Il ]0 1 ~ 20 30 35 40
fX«;fr ;frv:

~ '861£01Ol1Q o,lUklllt:l ~~

(lilq'iqor;:cfl0) ~WPlr:r~ 3im
Cf.m <li~ ~ ~<f. m'i::fRUlcf:~ ~ ~0 ~Cf:jUlflll6 lilq'iq~l ~ m "QvI"!

~ lilq'1q~q(k1 B"Cffu ~qC6'al1 ~

~ (~~"ttn)~. 3l~

%~ 3lfflcf;t, (lT~~~

31~ Cfi1ft <li~ ~ Ii Iq 'i%1q{l ~
~ ~ Cf1lft ita. 31m ~

~ (~412:{q~I)~, 1ligm
~ ~ 3lJ11UTCfilfuf Cf1lft fcf1cft

~ j\Jfltt~~, ~~~~
~~. ~~~ 3lJ11UT

~ Cfi~ldCfi4l ~ ~ ~ it ~

~-m.m. CWUT~iL m. cffiq-m.
m.-=an~~.~~
~ j\Jfltt ~ CfiifimB m: 3lJ11UT
31Nffi~~~m~.
~lf2q~0 (fci1crr4l2{q~0)~

m % ~ -m. m. ~ ~. 3ilq~I~1

~ -m.m. ~ Cfiifi ~ ~1~11l0 mB
en: ~'tc:ftR ~(f ~qC6"lOlll m;:r
~~Cfiifi~~. ~

~q~lq<1~~~~

m Cf1lft ~ ~I~dl'il ~ ~

~. i106ro6f.f3l{~(lT 3is'quffq{

~ lffif m% 3lJ11UT~

~3l{ ~ % ~ q{lq{l~

~ ~~ ~Isi?li?l~ ~ ~
31Bit. mT ~3l{ W;~q{ '81{&lI'q

~oufcfq;"ttn 3i I@i?l~I 3T'8(fl(f.
~3l{ ~ ChiUIfll Itn ~ Sfl11cfR

~ ~ 3lTfUr~3l{ f4l~q('l~

~ W (IT m 11TIft, ~ ~
~~ ~~ If["q ~ <p(t

~ ~i <ncR ~ 3T'8(fl(f, %
~m<r -ErUt li6'(q10 ~. >r~ ~

mfcncfR Cfiifi Cfi{lq1110 3lffl % ~



L

~. WT"05f.hfH41(?lClt1(?1~tfm
q ~ ~~~ ~ ~ -.TIm "llfUrcrR
Cfll<'k'4l~. ~ Cfi\dTiter ~.

~;m ~ %~ t41(?1C1(dl~
lfITt liHCflfcldI ~~. ~;m~

00f'CTCfl S1:qR1d ~ ~ ~;m
cflRiqB. ~ (~) -qri):31m~

~~ ~HSlfclJi 31ffl.

~ri) ~ ~ ~ l:fTlf ~

f4(?1~t{)c( ~. m ~~ ~
f?lRiJ:flc('al1 ~ R:~~'!llq4d ~

Cfl(I'!l4l 31r%0 ~ ~;m f6h(?lCl(

liiI(&ll:q ~ ~ ~ :31m 'SICfiit
~ ~ ~'tiTCfi~';f % ~ 31(

t41(?1C1~I(?l~.~~ t41(?1C1{I(?I~

~~ mRf8; ~ ~31(

t41dClt1(?1 ~ ilCflI'al1 ~ ~~

3icR%~ f?lffi4k(~~. ~,

~;m t41(?1C1{I(?I~o ~ = ~

t41(?1C1{l(?l~ ~ (~~ -mom.)

~~~~~l:fTlf=

o.~ -m.m.
3ffifT, ~;m ~ CfiRf~ -a ~

~ 0 ~ 0Qf.f~ ~ 'JlCSls'!li~tit
Cf110 Ictl:q Cffil (m l:fTq;{~ 31ffl

m)~, ~~t41(?1C1{l(?l~

~ m ~31( ~~ ~l.:lll~'!ll

~~~.~~ (zero

error).d'(~~~W~

{~C1{l(?l~~~.~~

~ertB~ ~q~;m t41(?1C1~I(?l
~ m ~ ~Iq I (1"1 (?I "I:f)("Cfl 3lBT

~:

~-m.m. - o.~-m.m. = o.~-m.m.

~ 312f, ~31( ~~

~ w m ~ t41(?1C1{l(?l~
~~:fln~("~-aeft o. ~ -m.m. ;r

~;m t41(?1C1t1~~~ (~
W) ~ t41(?1C1{l(?l~ ~:wOO
o.~ -m.m. ;r~.

'!lISl~IJt 0Qf.f;m t41(?1C1~I(?l~

W ~ li4l(?lCl{l(?l~ ~ ~

-mom. ~~, mm~-fCh

~~mft~~.%
~ ~ -qri) ~I@fclJl 31ffl.

~ ~ q~~IR:dlCl~Oi%m
CfiOO<fqft, ~ ~ ~ Gl';f

'JlCSlSili~~ ~ 31lCfiT{o.~ -m.
~d'(~;m Oo~ -m. ;r~~
q~~~~-fCh~

~m~~,~wRt
" ,,~liilO'tl(lliilO'tl("'t~lC'l.~ 31JcfiR~ o. ~

-m.m.~, d'(~~~W

~ t41(?1C1t1(?1~~ (wRt
~)~. ~ 31lCfiT{~ o.~

-m.m. ~d'(~~-;rcrcfiw
~ t41(?1C1~I(?l~NliillO't"I(~.



~3WfT~

~ ~ ~641'OQ1~ 1:J11r-an~ ~ ~1@~ISl41U)

W 3'i1@f1~1 ~. ~ CflOr~~ (Diagonal Scale) ~. % ~

qlq~"icn 31[q1JT0.0 ~ if. m. fcf;cn o.o~ ~ ~"l:fTCRCRC\~.

~<fur ~ q;uf ~ ~ ~I@fclfl 311%.mdt o. ~ ~ ~ W

~ 31$f. <rrCl1.:~ - ~ ~ ~~W ~ 31$f. B"Clfu'5lq~iCfl'5:qI

lJ:Cfi~~~~ o,~,~, ... 3ffi ~~ 31$f.lilr;qI'OQ1 ~

~~~-qlChI"ikl oit ~o 3ffi~ ~ommB"Clfu@~'OQ1

qB"ClfuCf{'aIT~ ~1@fclfl31$f. Irnl4io~~~{qT;fi<n -qlChl"ild~l~

~{tjl€i'5I:Cl ~o-~o mm~ 31$f. <n~~m1TFft~ ~

o. ~ ~ 311%.<n ~ W ~n ~ 31$f % ~ ~ 31TUmfilJ:Cfi~

~~$. ~fu\tftw~l'nqla'OQl ~~ (~~, ~~)

~ o.o~ ~ 311%.

3ffil1 <n ~ CfI"Y\Cflm ~, it ~ ~ 31[q1JTlJ:CfiT~

~~~. -m~ lOjlc{qilq{tt~~ ~m~~. 3ffil1~

~ ~ %CflI~O<:lI{"lIJ)31[q1JTq;uf ~~. <nBTit tt"Cfl"TitB"Clfu@ ~'OQI

~~~. %Cfi\ORT~lJ:Cfiircn ~ ~ ~lirqfl~1 ~~ ~

~. 31~~itcf; 0 ~~~~~. 3ffil1~ 3ffi

~<€t, <nmra%ircn o. ~ ~ ~lirfclfl~1 ~~~~~~

~ 311%.~ ~ ~ ~. ~ ~ qm AAo ~ 3ruUffi. 3ffil1 tt"Cfl"Tit

~ ~ B11icR ~ {"l{Cflq~l 31Tf1rr~ % ~ itCfi (~irCfl ~

~~~311%.) o.~~~W31TfUTlJ:Cfi~W~

~~"iru'£in~, cfit~. ~tt~~;mo<n ~~~.

3ffil1~~~~~ ~~~f-xo.o~=o.of-

~ ~ Wfiill 311%. <IT'q131~ 31fI1 <€t ~ ~ ~ ~. ~f- ~

~~.
~o (. E, 'II ~ 0 ~ ~

'\ \3 t.. ~ ~
~it31[q1JT~ q;uf ~ ~ ~. ~ ~ if.m. CflortCiJ~tft

~ Cfl@T ilit. tfUT ~ m. m. % ~ o. ~ ~m ~ Cf>lft ~ 31W

~CfI"Y\ .slciA i"iI ~ 5l1{"l~I<:lCfl~~.

,",0



i~
~

iJ~~fi~~E
lt~~I~,iil

I~
+~;g!

1
.~~

~
~
~

.~~
(ryt

1r
~

~
~

or.
~

""
N

..'
~itt

:
w

~
[i

1;:~.t~~~
cg

~i~
~fr~

;~l
ii'i~

~~~:
nmmm

U
tifi

'0
~

~
w

d!:
~
~'Ii~

~
F.;

l"",~,""l
;~~

;f1f~;
~~;~.~,3i!1~j~

i
It

~:i~~~~t;~~~l~~it;
f

o~~j~1f1f~
f~~~~~~~

;f~:~J~Litl~i!~
~i

iitfi
i~i~1~

!~
ifl~

iiII
~

~
l!!~l

~
d

;,~
if~

~'~
It,~,~ir~

ir~,.',"~
::~

~t~
g~

~
~

~
~i~~.~ii

fir$
;W

~
~

~
1

~11
~

$
:

.
.

fi2
~

$
:

R)
Ii?

1

~~~~~*i:;~jii
1#~

~i
Itiw

0;:
~

~
R;~

~1i
.~



~: fqf2tfl >r~~~ ~ut <l2l
~R1Cfl:(II~I(1MSc Cf){(f3ll%o.

~~ ~~ ~ ~ 1l'ttf UT'lffi

~ :~~-«fW1~CflT~"14il

~R1Cfl:(II~ f~ICflqd1("1.

~ ~
~ ~ JlfOldl:J1311% ~CR 31fllUT~~~m

~ ~ lWTfcfKft~ it ~~. fcf1crr~, % wm ~
~~,~~~~~m~CfiBT~ ..

~ f4;(1Cl\l(1~ lWTm 8 ~ -qif;ft (~) Cfi"lft

~:m%. ~m~31\cRtll{&lI:q ~~~~%
m~f4;(1'i341 (n-1) ~llli<ijil<ijCWlcfu1CR~31"{;;fi~~ ~

(8/n)~~~~.

~ otRm f4;(1Cl{l(1n m =~ f4;(1Clfl(1(n-1) m.

~~, ~~~~lWT = [(n-1) In] x 8 = (n -1) 8/n

o~~~lWT

= (~f4;(1Cl\I(1 ~ ~ lWT) - (~m f4;(1Cl\I(1~ ~ lWT)

(n - 1) 8 n 8 8 n 8 - n 8 8 8
=8--- =8---+-- = __ + _

n n n n n n
... ~m~~lWT

=(~~~lWT)+

(~m~~~m)

3i:tIISlCflR<nir.l~~~~~~ tltol'51I'tl

ttniRit.

~m~Cllq{O<1I:J1~~ f.m~mq){f.
~.
~m ~ ~ fqCf~14k{

(Mea ~ ~~~ (1t\(T:q9
,,{JI(1jql ~1'510<1ltl~ ~ <i;r)

wfUT~~a:~~~~
~.~~um~~

'"r<ri~ 3itlJl ('"<11~m ~~



qqC1i~<U1 \jjsUIElsuACSl~C'i 3'fmR1 Cl5:<Cii01I31T"Q"RlT f2;<RIC'iWCSl~C'i

3~~ mfBcft "QCl5I<UC'il ~. 3nclt ~ 9lRC1" 3~TW <tis IC'il

\511srl C'iI 0106CiI'd. ,<Ui~w<Rtit 'd83?:WR O1IClI'd I "UOO ~ Q1m. JTclT

~ ~ 9lRC1" CRCR mcPC1" -aTC1T3nfUr 3~TW <tislC'i1 ~.

C"'?JICla5l~ ~ qsUII:;U1 miG CQICSlIJiM:etJi~Cid5 CR 3'dC'iC'i1-aTC1T

3nfUr ,<UI'd I'd f2;<R1C'i<Uor qc;ft uef<::r~. f2;<R1C'i<UI~W <81SCl5iCi~

0Acn~11 :etlqSCiICi <9" ,<UI'dJiM. eft" ~ Cl5('""q01IQ,cl5Cl5Ia5l31fu~m

3TC'fCRfc:rrcffi. U-dG&l1 miG ~ ~ ~HCl5CiI6Ci 3nfUr ,<Ui~<uI fc:fC1ar

6"'luwcr1 fci:;crr ~SCl5C""<:lIcr1uef<::r, CRJT 3nfUr 3Wf ~nulI1 ~ 3m

~{iCiI6Ci.

fcf~CITR ~ crrrtt "01T?UUT ~ 9190 WI 31Ri q Ri WT ~ ~TR'>IT'dT

~ ~ (hfdfdl em) 3nfUr WT 3~~ dillSiT~w <mWmlif 3foTcp
wm ~ 3rrrl-. WT ~~ 3foTcp u~ar 3nfUr 3d:<i'd I ~u err rl<81I~0'1

UcrC1T 31ft.

~~~~mor
\JfllftIT ~ lilIflC'iI 311%. ~ m
('(Ol1"CllICh~ ~~ ~ i\oc;T ~

"cis l:fC1T ~ fWrm 4$lC'ie I{@

Cllll'!lC'i1C'illl(jld. m ~ ~ -q:m:
~ ~ i\oc;T l:fC1T ~,

@il~ERq % "cis fWrm ~ ~
Q3'hAChid ftR ~ ~ ~.
CfiUit ~ % ~ ~ Q3'hAChiOiI

'31"h;flJ1 iRt. ~ ~~ ~
:q1C'iJ1~1 Che~ldt1 ~ Slf$h4!:!c3-ij
"cis 3HCh t!Ch~ id ~ TtB. 1111

%~~.~~~31T\5f

~rm~~.
31~ ~ ~ "dft Cf)ffi

-acrum:! wrcft 3i R1Chs"Clll Cfi1OOT(f

~ ~ ~ ~~IIRChi.fI m
rm llPl ~ . '!l11cfT"Cll1 Cfi1OOT(f



+nic Ito~)tG :
f%411:1~lrfi ~ ~ fu@:. % ~

'11031;3<11 @'S"hi'C4l ~~ ~ ~. it;fr
~ %°11-'-11m ~ WI ~ qa:;q

~ ~. 'WT1(f m fucnruftmn :>i"hI{'C£ I

-qcfu ~ ~lq:Sdld. ~ ~ qlo~I't<!t1

~ ~. lpT 31B CflT<l ""flRUT ~ c€t %
~ cmft 31l#t 31TfUT ~ 1:1cfuW ?



~ 4chHilii
fch~I41c:( ~

~<nBTit~~~
~ -mn. 11UT m ~ f.'rc;qoo ~
~~~~~.
(31~ % 3'114041111 ~ -;nm.
~ ~&n ~ J06oI0111'iXl1

~ ~~ ~ m 41Q;~1l.

~. 'J~ ~ 311%.)

OG, ~ 3ITfUr \ifl q I!(i'l
Q;SOl11111

l!}fl~ chi4 1{{ .:j
~. ~ ~i'iXllcH BI4'S0Il;:;q1

'J1"IClI:<SOljSOlUtCfiSOlI~I:Cl mRl 311%.

@:SCfii'Oill ~~~ 4:S01l;:;qI

~I<illt:!d> ~ % Cl~14cf<.1 ~.

-



(~ ~) ~lcill~di QOCfl~CfliCl{

-.:.jit)€lflll mT ~ 1110'51'&011@SCflI'&Ol1

~. "QOCfl"ffi ~ ~ \'i11011:::::<:11

~%~~~~I'&OII<103lW~.

PT % ~ ~ ~ en: ~ 31TfUr

~ m-a=m qci(Hilll ~ '(:ff"ffi

;m:f Cfi"m "CflT{UT~ ~?

mT ~I{@:q ~ ~ ~

3"I20i:1iRo"fl ~ ~ ciI'iClflll~(H

01Cfli'&Oll 31li ~&mf 3Wf c€t ~

31TfUrm~ 3"I~f{Cn~ QOCfl~CfliCfl~ens
~ fcfMit ~ ~~:::::<:1Ii:11Wltt

~~~. 31li~c€t~

~~~~~d1:~

~~~.~WfGT~

~ ~ Trill ~ ~&mf 3Wf c€t

~ iR.ft @si'&Oll fct>'iH1i:11Id'&OlI

@SCfli'&Oll ~, C{<ffif ~ mRl
~~ " "~IQ. ~ "Cfl1q "llffii '10Hl114111*'I4\'i1l;q:qI

QOchlfOl~IO<!lI ~ ~

~ ~ ~
Cfl{o;q1*'Ilal, '4"Tf%cft ~O'5Clo;qI~ lal

"ffi"Cfl ~ ~ >rcfm CR(f ~. 31m

~ ~ ~ 31TfUr m~
~ ~ fct>'iI:::::<:1iCl{~ ~

mer, "CflTBCi 3"I1it)0'5cl). ~ m«ff(f

~ Iq s€l flll 1,..;)~I q2Of{~ \'i1Idl '&011 "QOCflT

~ ~ 3"IT«;R'1;qldQ"1 ~.
=-='+ ""\ 73"ITOTblt'l ~ 411114ill 4HI;q:q1 Cfif.

31TfUr-;mft d1: ~ ~ wTd1 c€t ~

fct>(1I4120{ ~ 3"I~01l:::::<:11mien: % ~

41:q€l:q <:fiB?

~ q 161Oll{\ "!~ 3nfUr
~SHH 't{R

~ ~ ~ 3"Il"ffi. Cfl~IRld %

wrdi m gi:1 1*'1IHg;q I ~afllld£1

~ ~ ~ ~, it ~ ;fm:
~~~~.~



i=~~I$J7~~,~~~f;~~?~;?~~~i~r~
-~

'Q"Cfo 3nfUr Tffif : \jjlll d C'"41"BCf l1tl ~ III{ i-a'll (105T(f ~ III{Cfl'Sil i'O!j I ~

~-&rr~lqSdld. ~~~W~~B~~CfJ'tWI"BCf

qcfd~j@<.1i'O!jl ll~ 1% ~ 311%.

"BCf l1tl~lll{id q~{€lC'"41 ~'4Cfu~ ;:}ilqlq~ld 'llls€lC'"41 ~ 31TfUr

cisi~1 fch.,l;:;q Icl{ 1]'(jf ~ 14SC'"41~.

~~~IRCfl ~ SRI 7:Ji;ft ~ ~

~ ~~ ~ mo m1cfRT ~

1:fTCfffi. 31TfUr '4Cfu ~ WI ~

q ICl€lC'"41{!{~\"Q I ~.

WI ~ m;r ~ 3lTffi. ~

cfi)ol(jhfl ~ ~ ~ ~ "BCf

lWTicR {!{~\"Q I m WI '4Cfu llI;f
"Cfll1ft"Cfll1ft ~ Cfiit?

lIlT cnr<J ~ m mCfiR 31$f?

~ %m "Cfll1ft {!<'.Ill <.11(j?ffi

~. "Cfll1ft ~~IRCfli.,1 <m(f ~ ~,

~, ~ ~ ~dt ~14S0IR

wwf % wrci '~ ~ % m
QCfli1Cfli.,1 'llls€l€l ifij', ~ ~

. "' tl~1@Cldld. ~ CfilOORf Chlol\"Qld

CflI{Oli.il % m Q}fli1Cfliql~ ~ '¥t
~ 31TfUr ~ 31Tcl ~ ~

~ 4161"'l€l ~.

qcfd{jlliiil't\<.1 ~ ~ ~ ~

~ % m Q}fli1CfliCl{ ~

~ ~ \"Q i~ ll1dt ituTRrr

~t!~I"'l1 (fOO ~ ~ ~

3"11C'"41t!03 Cl\ 3lTffi ~.

%"&i l1Hollld ciA ~~.
1% ~ c:1ICfli-q1 3ffit om ~
mm ~ ~~ \ifW ~ 311% ~

~~ I~cf~ I 3ffiUTR. 31TfUr ~ ~

~ ~ 31TfUr % m Cfiit ~

~{Cflcft<.1? ~tOIci'l"'l ~~HI<.11 ~

g{lOO!Ji~ ~ mm.

~~~o ~ wm:rn ~t!~~~HI~1

3fRrnfIBTit ~ 3qCfl{Oli=t?l ~

~ 31TfUr WI ~ ~

~. ~ l1tl~lll{iiil't\<.1

.,Cl.,q~H mi%ill Blffi <w:rffi ~.



;rcft;:r ~ fll'iUloo : iR ~ Q}h~Cfliql{{.j ~ (Ol(CflI<!J(11~ cfiT "fu~
qsoll=<11 ~ ";fcfR ~2f q( itcft. ~ "Cfl(Ufll: ~ ~ ~ ~ ~ ~

~ ~ ~~ 3ffif~.

~~m~~~H5~1~~.
~ ~ ~2:C"liR:Cfl li61(Ol111(1'al1

~ (Olt!$;dCtillin til%<?l<:,1'1 ~

C"licit:qC"licit ti IJ I{Cfl$iJ i~'I till 31TfUr ~
~ ~.sl-.:X.II fctJ'i I'""'!! I\:llClCti'alI
tifi)~dCtild tilqS<?l~1 ~ ~

~ (Ifill). ~ 31m m "BflT{

Cfl.~i~ q ~ m ~.
lJ~ ~ ~ ~ 31TfUr
;;qIC"llt!&l <:IT ti IlI(Cfl$iJ iCl{ 31TfUr
~ q~2illd:q iffim.

"dttm tit!~I'al1 dCtiIB~'l1fu ~

~~~~
~~.~;rw~

llTOO ~ 31TUff ~. -at llTOO

tit!~dCtillin ~ mm. "@i ~ 31m

m 3"llfll q4d m ti t!~dCti fcflffi ~
~H IllC"l1 00. -qur ClI«lClld tit!~dCti

~ 'lfRf05 311%. ~ li61ti II I(i'al I

dCtiI'al1 ~ ~ @SiCl{'al1

@sCfl jq ~ ~ "Cfllft 311%. ~ R1;j:q

311% -;n? ~ tit!~dCtillin ~ ~

31TfUr @SiCl{~ ~ ~a:n ~

cr.f ~ !
ftB)M65 3nfUr 4<Sl chl(Ol ~

tit!~dCtild'lC"l @sCfli'all ~

~ 31RnB ~ ~ ;rcft;r:q

rM ~amr 3"lTffi. ~ tit!~dCti ~



m-a=m q{~il""\dr ~TtBT ~

31TfUT~ q{ld0!l1 ~iSlchlll ~

~ ltl'JI I{'al I ~ wl(ft ~

mat .
WIm ~ Q;CflACflili A "CflTtft

m ~ CflT? it .~. if~ "lJi;ft
~ ~ flli;ft ;m:i ~ c€r

~~~~
~~rmqcidl'all~~

~. ('(ffif ~ ~iSlchlll Cf)Uf

~~ ~ ~ kltljBI{

~~.

WTG "C.filO5T(f~ ~~ ~iSlchlll cqq

~ (f{ ~ ifon::<n w~ ~
~ ~ClijBI{ ~. ~ ~

ltl'JI I{'al I q{Ci1id~ C!;CflACfli'all ~

~ fuw 3iB<'10!l1 ~

3i IcaCiS0!l1.

~ WI Jldql{{-i ~ 3iBOII'"ll1

@'SCfli=ci qlf ~ ~ ~

@'SCfli=ciqlf 3lfuCfl ~.

3iTffi W"I"Ci ~-~ mcf. B~~dCiS

~:-:q~~~itcn.

~~~~~

~~ 3HCfl ~ ttl'i<'1<ct1~.

;mfUr WI ~~i'all -mm J0501;Jt~

B~~dCiSICfl~ ~ -&no WI ~
"CflTtftm%l ~ ~ (f{ "CflTtftm%l

m. ~ ~ ~ '101l{dIBI{&l1

~>I~lillttlUttl{~ i%cft l""\5IBIJI{I~1 ~ .

BIl""\IClC"l1~. ~ ~ 'lIT c€r

~~ WJft Cfi"T<0 ~. 3iTffi

~~~~?q{~

\WT~m~q~

~ \WT B~~I~I (lci5 ~.

~~i'all m.ITcn: ~ Cfl~i'all

~ ~. 31TfUT"CflTtftm.ITcn:
~~~~.
~ ~ ~HCfl(1I(1

~~ ~ ~ ;rmT. it ~
m-a=m q"CflTtft ~ gCfl~i:i?l ~

~. ~ 31[qUf ~ ~.

~ ~ ~1Ci>'hll""\lU1% ~
C!;CflACfliq I~ ~ ~ mm fcf1cn
~ ~ mm. ~~ Cf{'CllT

3i ICl{Oll'all ~ '-Jt' l1'al"fCRUT~, it
dlqCl<'10!l1 ~liAd0!l1 <ct1@'SIBI{&l1

fcldCiS<'10!l1w~ ~ ~. ~
% ~WI fcldCiS<'10!l1~ ~

~ ~. l1tlllCl{Olld 'Bffif

51C"l~1<ct1 ~ 31mllCf. ~

(3Cl<'10!l1qlolllcftC"l ~ SlClI5iSll""\IU1

l1tlllCl{Olid >rcfTQ ~ 31mllCf. %
>rcfTQ ~ mit, cMffi "CflTtft ~

Q;Cl~I~~~.~31m~

w~ ~ 3iB0!lICflI{OIl~ m ~

mm.
~ GH ~ C!;CflACfliqI{{-i ~

~ C"lPldld ~ flli'alll""\dr <rtt



1TTm - d'l"1l1R to. 0 0 0' it
'31TCIB:Il,,,3lTffif ~ Cf

~ t:r.Wf 3ffi(ffif.

01:ffi1 ~ ~ 00 fcfi.m.
<til ~{'a:jI 'qTTffif %
fcjd03flC"£ I ~

l1UlICl{OIIi::lI

"lIT fcjd03fl0'l1

~.

"tj~; 3'i2~ iRoCfi
, ~":II?""{~

~:si=x11 fn~~fl,," 'J'q I~ 1!j)@1
Cf~~



.. :~(.<;

('TIff) wm: -m. tt it:fipft ~ ~
Cfllitl°<lI'8ldJ 'lJ~ l1UlICl{OllCkll

~w2f~~<n~ '8lqICl~1

\JITffi. m~~~~~
~. ~ '8!:!~ctcti 3ffiT ~.

~t!Sidool-q1 ~ Cfl{OIl:::;q1

~~lIRCfli"i1 ~11~IICiAI ~ ~

ctctil"O!Oll ~ '814'Siilll ~ <n

Cfll\oII !:!c2;.

mll\ 0:00
, .....)

31ffiT ~ 3ffiT '8!:!~ctcti ~ ~

en: 'lJ~ ~ Cffitl irUTR ~

cnr?"qUJ <fB en: ~~. ~ ~o

W Cflfffi'lJ~ ~ ~
Cffitl ~~. ~ 312f ~ ~

~~~~en:~TKfR
m ~ ~ ~ tt iter 31BUffi.

t(@:SI'Cl1 ~ 31TfUr '8 II I\ctctil'ClI

~ ~ Q!fl~CfliCl{ ~ en:m

.~ ~ 'lJ~ cfR ~ ~ 311%. ~ Cfl(ftur 31lCRUT,~

fcw:'lcti8~1 'm1T ~ l1Ul1cRUT 1=60lctlct 31TfUr~ t:R ~ ~ 'TNT.
31~ 31Tl1UT~ ~ 31lCRUT31TfUr~ fcw'lcti8iilll 31ICl{OIl"O!OlI ~

~llllq4ct ~~. m ~ ~ it ~ ~ 1.%Tm c;l@Clctl

$ ~"4TIfC6 ~ fcn.m. it ~o it 'to fcn.m. 311%. 31TfUr~ ~ ~

en:~"4TIfC6~~ ~o fcn.m. ~ 311%.~it 31fuq:; Q"id"O!Oll~
@:SCfli~ ~ 311%. ~ CflCl'ClI"O!Ol1~ ~'t(;o fcn.m. ~ l1Ul1cRUT

311%.l1Ul1cRUT qIO<lI'8IH?J~~. en: ~161{1~ ~ 3flct8iilll ~1@:SISlqlul
113i q "4TIfC6311%. l1UlI Cl{OI1"O!OlI 31fc1 ~ 3ffiUTRT ~ ~ 0 0 fcn.m. ~
~ 311%'lJ~ ~ 11~ 'm1T Q"i'lC\qIctiilll ~, ~ q fB81CflT"i

~~~311%.
'lJ~ gCflSili •.n ~ CfiCfq l1UlICl{OIl"O!OlI (!:!linctiilll ~1@:SI'8I{@1

fclctcti8iilll) tRW: ~ ~ 311%. QJT l1UlICl{Ollctiilll 61~'ClI~~i!:!c2;'Cl

~ 'm1T wcmr ~.



~mIT~~~

li~ICl{OIICl ft\cIT.:mn~mrm
rmf (f<:ffi mcm=r. ~ ~
ci:si'&Oll fch'iI'"'llICl{ 3"I1iEitJClICl. ~

~ '8lll{ClitJ ~ ~

fclClitJcl! q CflCl"'l l"'l I m mIT ~

~~.:mnrn~~
'l{CflCl"'lld ~ ~ m ~ (R

S'8{ICfl~ it ~ ~ fcl{E1itJd.

31RfT~~~~~

l!>CflACfliCl{ ~ (R it l!>CflACfliCl{

~ ~ itit -j:q ~ 1fcfu Urn
(f<:ffi mcm=r. (~. f%41<:'l'Q, ~.)

WT .:Ei:siClJ~I<:'l @:SCflid "Cl1lW ~

~ ~. ("Q1~2>"'l ci:siCl{I<:'l

~ Cf<:f '8~~ClitJl'&OIl ~~

~.~.

31JqUT wcmr ~ wf m ~
3"110 IO'QI'&011 Cfl("q ~ 4 Iffl 3"lTfUT ~

~~~.M~3"l1%;n

WTCf{ fuqm ~, cf;t ~
41'Q1@<:'l-q1 muff ~ ! 11m;n,
com 'l.TI"«l" ~ 3:iC:IWCfl I ~

~ men 3"lTfUT ~ ~~

li'afTCR ~ q'I"'l<:'lI'Q !

~ : ~ CflI{@H"I'8

~ it~ O'QICl'8lfllCfl, fcl~H~I~ .

Cfll4Sfi41Cl ~mrft.

~:~~

~ 4 I<:'lCfl•.i1dl, ~8JUffif m.
3mlR: -:sf.~,
~ fcrmIT ~, Tt fcl~lqla

I



~dt~~~~m-3
~ 3lT%. ~1~';(ldl<'1~ ~ ~

nO('~i~cfil ~ 3lT% "~$". ~
{'W'li<'1lId'OllI l'HIQ{lctJ ~

~ ~ qIQI:q~O<jI=Cl Cfllll

R;W: ~ <ftB- q4Tql*t1 c.nfur 31B.

~ ~ {'W'lI-q"1 @'SI{€fSI llTf%<fr

iRfi. R~ ~ ~ ~
~~'"1I'S~<'1I31B. ~~

~ ~ ~dt 3ffi3T ~

~-;nq~. ~R3WIT~

~. R318 ~ l"l1~'J1qro WJR
~q~SICiAld~~

1Wit; "cnm ~, :mrJTT ~
3lT% !m~ -;nq ~~. CflRUT

WI ~ ~ l1TUJPmen."

~ '"11~lfl<'11 ~lllil:ql

~ ~IGqt1<'1 ~ m q ~

l"llmd1=Cl~. R;W: ~ ~

31B, "m (."jllll"lI<'11~ ~-;ntt.
'~ "CflRUT~ ~I lfl<'11<'1llll"lI-q1 ~

....-r=l+ "
~ '1IQI.

~ ~ -qrq ~ R;W:
~chq-ill"ldt"J1l(f 31B. ~~

~ aq~lq{ R;W: lII'sl'Olll

f1IGq~'i '"11~lfl<'11WJR ~ 31TfUr

~ m~ f41=ClCh~~ 31B.

WT ~ lIlSiliq{=Cl lllslcll'i ~ -

"~ <ftCfi 3lT%. R;W:, 31Td1~ !"
~ ~ R;W: q ~~lfl:cfl

~~~.
~~R~



~~II;:;(jI~lcll~ ~ ~~ ~

l1f1Tf2t ~ ~ ~12qfk1 ~

!J I(\Cfl1'tXOl1EH.I("p:tl\ 3'l ~ Cflq:It ~ cRt.
fnn:~~ !JI (\CflI'tXOlIC;l{lfl~l{

~%1~~~it
~~q~~~~
!JI (\CflI"O!lI c;{ql~lql~A ~ ~ WRf

~. 3mT 'fuft2t ~ ~l2q~l~Bcf
!J I(\CfliCfl~ ~.:l ~ 4161"'l<:tl fi1*
3'l1fUT \il1 €I Cfl-q'"1~ %1 ~ chq.n "O!ll

Cf)1~T~~ICfl~ emf iRf 3W. ~ ~
~~q~
til6T mrn.

~ TTTtFr ~ ~12~i"'ll ~
~ ~{~ldqO) ~ ita. mrn mrn
fi1* 3'l1fUr ~ %mB. fi1;m:an
-mm ~~, ~lilCfl'i:1l ~

3'lTdT ~ mm. chq-1'TXl1 d~~ld~1

~ ~a:mr ~ fucmt m ~
~. ('lIT fuqW Tq* ~ 'Cfilit

~ d~~ICfl~ 3'lTc1T.

"cnm fi1*? ~ mB? ~ 1Wl
,,~. Pc! ~~ cnm? ~ ~"'ll{.

"im~ ! ~ 31ifT q(l mB 31T%.

chq;ft"O!l1 d~~ ltoldt

~lilCfl~1 ~

fi1~"31{ ~
~ ~.ililCfl'T;rl it
~~<R(f~. "lfi
~lilCfl'tXOl1 ~Jlltoll~1 cnm
~ (1lq(f ;ntt.
!J1(\Cfli"O!ll c;l{lql~A ~

~%~~
~.~~
~ 3'lfl~lfl

4I$<'1IQ:q41 ~
~ toljt>ll~O&I

~~~
$."

3'l1fUr qt4Tjqq <IT

qO&(rl~"'l fi1* q ~



~ 31Tcl trJ(l ~." fq*

~. ".p., "\.;:.IY* . ~ 3llilT ~~~1'8-q)i.1-1~m:;xn
~ !lI 6"fll"alI ~l{lql:(n dClUlIFEl

~ CTCfi~ ~. fi CflTll -ill
~ ,,~
Cl'l\ClI"q~. ~~.

~ f<[2:Cl£Ji.1 ~ci1idli.1 "11Cf){i'lI
fq3WIT ~ irn -;mft % llTMf iRt
l=6UB~itw~~w
~ TTTif::n ~ ~ ~
"fq* ~ 1% ~ ~ ~."

31TfUT flll $I tolI01 ~a:mf ~ fq* ~

31B. d~~ICf)-% %f 3i1~IClC~~

fq* ~ ~ ~ ~ 31B q
~ flllSltol101 dliil'SClIci1 ~ ~

• "Chfuf 31B.

l!}l:JRCl:( n ("ICf) Iet51 ij ~ chq ;fhll
~ d~~ltolq -qmuft Cf){UlIl("Ildl

~. 2!lSilI~C6I~ ~ fq~

~ 4~'J1{i.11 ~, "~ fq*

qEIT Cf)BT ElISilI:( n ~ 31TfUT

ElI:SI~Q&1flll"alICf)-% ~ ~ ~

~. ElISil l"al I slC0'4ldli.1 ~

qEIT. ~ cnm <IT ~ ~ 1tft
~ 31TfUT~~ ~ @B riW
~, ~ ~ ~ i.1111011{

-;mft. ~ ~ cnm % ~
3ilq~Ii.11 ~. fq* ~ ~

~. eRg3llilT~~~ ~

~ ~ R¥ ~. ~ 31Il:J11T

~ ~ ~ CfiUCft."

~ ~,"~ ~"iifOO
~. fq* (fffi ~ CflTll "Chfuf ~

31TfUT ~ Cf)ltoll~4<f1 dSflRIg,

~. fq3WIT ~, 3llilT t:rtT ~
~."f'4Nf ~ crrn 3i111UT ~

~bi."
eRg fq3iB R¥ ~ ~

Ri.1l. R¥ $I~I("I ~ i.11:SCRlI

~"\I~q):(n 31Nffi W; mum: -;mft, <IT

Cf)C"Y~~ij -ill ~ ~. -ill



""1ft 31TfUT~ ~ 3ffifT~,
~ ~ ~. ~ <:;'P:"li'1lc>l
Q!fl~~'q ~ CRl. ~, "1ft

3i IQ("4Ifl I -IDrrffi ~ ~ ~ ~
~~~"Ift%Cfim~

~."
~ B4~d~1{ mrrr. ~

film=an m:RT B4'JlC""lI. ~

~ film q ~ ~ ~

3ffi(f~~~q~

CflG(f. ~ Cfim ~ %f "'JlT(fRT

film m ZCfid ~ 31TfUT~

d~("4ld m ~ ~ BIClCflI:t1

~,~~~m.
~ Wrm ~ film

d~("4I\jjCl0'5 ~ ~ ~:"&R

"31T'J1"~ ~ "J1lTTT~,
~ ~. it 3ffifT 9~ irnr.
31TfUTm CR ~ ~ qqf:an Ei'ISilI-q'l

1i'~ \9\., ~ ~,&IB1{@'I'q

31Bif."

fil31B ~:~ 3TIf:~ ~,

"~ ! 3ffifT ~ Cf<:r~ ~ ~

~, 3ffifT ~ q ''Iii il lh-q'l 'l)z ~
~"~ "1IQI.

"film! W"d m! ~ ~
d~("4ld 311%.it ~ ~ Tt-ffi.

~" - ~<l ~ ~~. "'J1Cfl-Q-""".
"~! WIT ~ ~:(g CfiOOUTR

~." fil31B em "'JlT(fRT~.

~ fil31\ffi ~ ~, "m
~ CR<\~! ~ WIT

'>}jlillhB\(@I'q ~ ~ ~ ~

31TfUT ~ 4fc;~ld Cl ~
'il I"'>}jI lhB 1{@1wrn: Cfi\. ~ .

film M"Q;Cfl mit ir:ft G'I~ICl(

~ 31B ~ ~ iro5
$lICfl("4IBI(@ ~. ~ ~

~ ~ film=an slCiA ICfl~~

31TfUTit 'q(Cflfll'q! fil~ iro5 ~
CflG(f ~ 31TfUT~cit ~
3TIf:Cfl(Olldlfl ~:(g ~ mao

"film 31T'J1"<l '('J11-q" ~

----------------:itJt.ammn~~~ri;.~31Cfi~'~-~\9-
<..<..



~ ~ it ~CflI<:ji:11 film it~
,"!ctkll't:l. m~~m<n. ~
m~-om~m~~m<n.
~ Cl030IlCl~'"! film ~ ('R'QICl(

~ ~ ~ ~ ~ ('<:j1'OQI'JICl03

~. ~1<:jc6(~ -m;f ClI'JICli:11q ~

~~~fil3WlTCfiTtt €~'JI0't:l

~.
tf]":q fil PI21~ cR 3i~i:1'"ft ~.

~ 3d(0C"<OlI STCf2(i ..1'I dql€OO

~. "61 CR ~ ~." ~

€ifTld0. dCl(jffild ~ q ~ ~

~ Cfilli1TT{ it~ ~. ~
" ~,~, Cfi"T<:f ~ C,i1<11. W03

...........;::, . ,,
tl"i 1~'1 ~, 31"TtlCri'!lI€ IHSlI.

{'<:jl S TCf2( i..1'1 ~ il Cri'!li;;ft
dql€OO ~. it ~, "61 ~
~ ~ 311%. ~ ilCri'!lld

41d'lfcii ~ 311%. Cfilfto Cfi1:fi tf]":q ~ cRt
~ "\ ~fcii 2;' " ~<11 41(11 G 31'q~. c-<-l 1'1 1

~ ~'t:l1(0 "61 ~ tl~'OQICfl~

cw:r "Cflfufm<ncRt m ~ m<n%
~~~?"

- "....,..,ftl - ~"'J1"Cfl~601li:11, "'1t>1. slCf2(€1 OS!

~~!m~~~
~~."
m CR m ~ -q;m film ~

~ fq;r ~ ~ ~lEli'"!I't:l ~

mm. {'<:jl c;IEli'iSl't:l % ~-om.

~a.=rcfl ~ .:icfi ~ t.- ~ ~.

~:~~

llO3 Cfi2lT : ~ fBk ~ ~~
~~:~~,~-~
~ q ~. fcl~I;H~asi~j 3f.rCfi

~~.
lRTCfi ~ : ~~, ~.
~ • ~ •.:..4"\ .~lcfl'1 : CQI. ~. 0i1-5, 6Pil'1l0l1c:;.

L __

o ~fi$crr~~ 3~ Cl5"'1:RIMI311qC'"iU1MI3~CPRJ?

fchill Oil cf1M, fcf.;crr ~ Q?j 01 ,iu I ~~ ?

o fcrnrro13rrfUr ~T&TUrme-it 31'NC11~~ 3f~m 3~ CR ,iUliSI&M

3ITJ=QTffi cpooqr. ~ mocrT.

o 3m~T&fCP" 3R1TC1"CR311QMU1Cl5,g3~~ 3:n:i1Rmor 3~. ~

~ 3~'illCr 3m::JWTq1'tICl5iQ<:l"c1~"QCP"crreft 00 3m~ ~TCP<lT.

o 3fTQ""RTItmrr~:Warr, fmr - ~Glon'OiI ~&ffUrCP~w ~Wc ~ ~
~TCP<lT.



3UClI<JllilI '3lloom'

~~~lWB~

men ilit 31TfUT ~ qtlu;q l\{cfT:q
" ~.31ll:fUT "t1Cfi 111{UII'""4I~ I 31103@ ~

~. CfiRIcn: ~ ~ ~

'-riTs' ~ , (f{ "C:fiTt ;j181:;l;qCIi.

~ ClI'm:jlncll-.:f1 ~CfiRIcn:~,

(f{~<mi~~ ...
'0-7' ~q 1&<:l81fdCflld tq~ I ~QUI'Jl

1Tf~ m CIi{UII '""4I W
311%<1,% 31m ClI:q~(1 ~. W
~cfit,~~~~
~ - d{llfc4«lR (Amplitude),

d{ll~i~1, ClI(ClI\{dl ~. %m 3ilq("4I~1

~ ~. -qur 3ilq("4I~1

'51IUIClUII'""41 3iIClI'51I'al1 ~,
.::; " ' ',:>-rl-::m'qllc!JIO'S ~ 3ilq("4I~1 V'l1<.<.J~

irmmft ~ ~ Cliit ~1~1;q-.:f1?

filndld~1 ~ 31TfUTlnlll2NI ~

<ffi:f mr q:;r;r 1:f){CI1m? -m 31TfUT

~~>r~~~
wmn, '&l;ft'all:q ~ (f{ ~

~ tU'al1 fc4~Hl<ilt:~q{q ~ "tTffi

~. 31W'q ~ ~ -:q:qf 31ll:fUT

-m 111R1Ctcti Cfi\Uffi 31Tirn.
3ilq("4I~1 iR ~ ~ll~ll2>

~ ~u;qll1l~ 3iIClI'51I'al1 <fA
~m 31Bill. %~wf~,
3iIClI'51I-q1 ~ (Pitch), ~
(Loudness) 31TfUT>ref (Quality).

3i IClI'511=41 ~ S11~@OlI~

'&l;ft~t~I'al1 ClI(ClI\{dCl{ ~

~, -qur cftSRfT (Intensity) 31TfUT

'&lR~t~I:q1 31TCflR (Shape of the

waveform) ~~ d{Clu;qld ~

CfRJ 31Bill. '518'51:tn cll(ClI\{dl ~

\iflit, <rnt 3i ICl1'511=41~ ~ \iflit.

~. ~ ~ BUt 1:;1@q("4IS1l1lul
'31' q '<if' -m iR &.l;ft~tfJ ~,



J

r

I
L

W '31' iran '-q' ~ ~ ~ 31iK1.

3'l1C11'Jl1::cnm tt IScH1<'16£'1'all

cnSidCl{ ~ 311%. cfurcn % ~

<'1t£'lg:I1 ~ ~ 'JllolI'"'4l ~

-crWnur 311%. '&HI<'1 6tl:;:ft ~ tt
<'16tl'all ~ fcl'klI\ICI{ (Amplitude)

cffiq C11{C1IRdCl{ ~ ;mffi.
~ ~ llUt 'Cfi' ~an '-s'

~ ~ fcIm (Amplitude) \JfT'k1"

311%. 1OO6ol\Jl'Cl'-s' <'16£'1'al1 3'lIClI'JlI41

S1@{dI~ \JfT'k1" 311%. c;q1'ClS11Ol10l'31'

~an '-q' ~ ~ -;mft w
S1@{dIen \JfT'k1"311%.

3'lIClI'JlI-.:l1 >ffi, tt ~.j1<'16D'al1
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mm ~ c=m ~.j~1<'16D'Cl1 31lCfiR

1OO60ldId. 6~~ 1\lY'l1 ~ m'l-.:lf11ffi m
31lCfiR ~ -;mft, "d'ft q I0'QI~ 1\lY'l1

~ m't.<:fl1Rf "d1 ~ ~.

~. ~ ~ tJi'Sil l'al I ~

:q1Ol'al1~ 31ft.fRf ~ , w R-mur
i\oll'"'4l ~.j~1<'16~1 ~ >J"CfR1~

~ CflHiq4d ~, ~

QI0'QI'al1 ~l'llctHn >J"CfR1 ~

QIO'QICI{ Cfilt't CfilCi5~ ;r&JT <mR

~.
~ ~ 11't.-lt ~1@C1c?tC"'Q1~-

~ ~ W (Sine Waves)

1OO6°1did, CfiRUT "'QT<'16 ff 'all 3'l1CflluCt
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~ Cfi\CfT iRt. "CfUT~ CfiRTCI1:

QsOII'"'41 -fufcm W ~ ~
fcl'kl 1\1'al I ~. ~ ~ m-cr
% ~ 611{C1Il):d I q fcIm 3'l~J1C"'Q1

'B)&f <'16tl'all ~ ~JI~JIO'AI

611{C1ll):d I q fcIm 3'l ~ J1C"'QI 3f.tCfl

~ Wtt R-mur ~ 31TflJr

~ CfiRTCI1:~ ~ m"'QT wf
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I

~11~IICO<1I ~ 31lmCf ~

31B(ff 31m $ICfll('all ~

~ -31IcfiT(q 10'Ql'all ~

cilE:lI'Q~1f?lood)~ 31ffUr 31IClI\3lI'al1

~ \3l10ICld)~c;l ~

tCl;f1~tfl'iXll 31ICflI(I~n ~

iturRIT 311ClI\3lI'al1 ~ CfiTlf ;mf
III 3n%, tm ~ $.

~11~IICO<1IcrmicR~~,
~ ~ ClI\3lCliA1, dtt
3'ilq(Y'QI~1 emi 3fIOO@11 itcrrn.
~ CfiRUT ~ ~ ClI~IC0

IV f.n:rfur c;IOII==lOl131IClI-iilI-.:ft >Rf

~11~11ci1 m:ffi. ~ ~
~illl'Q=ci CR, ~ ClI~I'8lallJ&l

fq(lcilUcil( f.n:rfur {\I 011==1011 ~

'&:l;ft~tfl ~11~IICO<1I mrcmf,
31ffUr ~ qf{0IlACl: ClI~ICl"l

Pi€I0II==1011 '&j-n ~ t£T~ -31IcfiT(

~ll~ll~ mrcmf. ~ Tft"2 ~
cftq AIOI~I'al1 fq(4;J1"Cl"j, ~

Alol~l=ci ~ % ~ ~::;:j,
~ fu:n ." .Q;CflCli d 'Q 3m <mI m:ro .

~ ~ 0'Q:ijj):q1 ~ m
~ '~'"qT ~ At~I:q1

~ 31Wl1. .:.

ita-rl1trcn ~ 3iCf; -~
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I I I
I I I
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~ ~ l:ffturrq ~. ~
~ ~ ~ ~ '1Ur GI@ClJl

3n%. ~ f3cF.Tuft irCfit cr:m:murm IV

m~~ I mlJ&l~Cf II 31ffUr

III ~ ~ ~ ~ ~ l:ffturrq
3n%. ~ ~ 'lOli'Sil l'al I ~

~ ifaft (fA ~11~116111 ~,



~ ~~W1I'~ f%cllOOllld dlfl1Ff ~ Cfllfi ~ cf5T ~ 6l1fl ~ ~.

'H,<'ICl'!i'iU 3lT£:ft ~ m W. eft ~ 6Tcf 6Tcf ~ 'iTcftW cf5T c=<ITCRlllUffi
~ ~TCPclT(f. ~2T 31~Tffl ~ fi"<lCl'!I'iU ~ Cfl,!UII::<:Jiill q))cJ 31ffi.

<16H4UI14'tti ~ 1ffi! m ~ ~~ 31140011<11 tt 1ffi!
~, ~ 3TIfUT~ l:rRO ~ 'Pi fcfClI<:; m' ~H 1'!l<11 ~ Cf1{(fl(f.

3ffiill - llGJ~ T["{q $jI001ICl{ ~ 31RfTm W ~ ~ ifTl d~ cfiT
~, ~ ~ 0ll14dld,~. ~3ffiTtt~llGJ~:m%, ~T["{q

<:R, ~ 3TIfUT~ llGJ~ 31SU Id'i:! I Cn001ICl{ ~ '4TCfdl 3TIfUT ~

'4Wmll men. ~ llGJ~ 1Wl Cn001ICl{ >rmUT '4TCfdl w? wm
$jI001ICl{ >rmUT ~ 3TIfUT~ ~ ... CfiPl1TUlT lll«fT uq ! CJUTtt
~ ~. ~ ~~ICl'"lld~l<11ffi! ~ ~ :m%! 3ffiT llGJ~



~<3C"4IC;1 ~ ~ 11GJ~

"31SUld1 fu;'!:rm aT >rffiUT 'lTClclT. l:fUT

3"I11lUTq-q;foo q I0'!ll (Vi1'~fPw:r ~ W

CflIc;l'Hl ~ >JCfiR ~-it
~~.~, ~ ~
~fc:B'!l~ (00 if.) {flqliHI'&OI1

wtt ~ :'(11&>'&011

Sl4IJI~II&>{f ~ m~ ~
~~<rorit~. ~ICfloll(ViI~~.~

~"jn ~~~'UIT. ~~

~ ~, ~ICflOIl'&Ol1~ ~

{flqlilqCfl 3"IlfUT~ ~ ~

~ ~ ~~.
{flqlilqCflI't:l1 ~ is!{O0 '&01I {foolq4d ~ 00. ~ ~1@C\C"4ISllilul

is!{oO{f8 -q-ruft "o5l{fc;"j ~ Cf{ 'd(gI'!l(Vi1 ~. mTit qlC:C"4I~ "o5lCl-iC;"j
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{flqliHI(Vi1 qIO'!lI-q"1~ ~ mm ~ ;jfu ~ ~.
~ is!E1{f H IC;"j'511° I~ (Vi cRt, ~{lq let, (ViI ~ cwmR Cfllft iIcf ~,

~ "colctl(Vi ql0'!l :en~ ~ ita. l:fUT~o if. iran ~ cwmR ~
~ cf.t qIO'!lI-q1 ~ %f Cf{ ~~. 0
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'51qoo\JjqOOC it.~ ql{fci1(Vi1 ~ ~.

wtt ;jfu ~ ~a:l °1jq {':\" &l- 31a:ITCf\cwmR q ~ - 31a:ITCf\"col.1i (Vi
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q\Jj" 1'i04I ~ 3"1Cfll{Ii H ~ -311%.
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~ ~-\iict*ild1 qlo(JI'q1 OJ

mRl qlc:olI{1 ~ ~

11t\~'i?T ~ 311%.
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moo 311% eft CK<XIT ~
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31[q1JT'60 it. ~ df1111R 3"i~ °II-=lll

"BT'CffiUT~ qlo(JI'q1 ~ ~ <R
~ 311%. ~ -qroft 1Wl ~!'JT
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q Io(J1-.:fJ t:r.Rn Cfllft:q 31BUfR m

ql0(JI'q1 CR'qT m ~ "B(f(f ~ im
~ 311%, @ l("j~ I ~!'JT 31fuCfi

~ i$r ~ m ~. 31TfUr
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~.
m~ df1111R '60 it. tr!'JT ~

~~~~~~.'60
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~ ~ 31TfUT -a Wrm ~ -tRill

"CfilfRf ~. S:6JI~'Cl ~ ~

~ '3jlOlIll<:"lI ~ ma ... @1<1"al1
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3ffifT \iRT fcfGR CRT - cnuft \if( ~
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~(R?
. . 7 . ....::..,.,....(R CflT'll"~ 31B(f .•. ~ >lC<,(II(l,

~~ 'tlUCl(I<:1 [%Cl1Crill 1<:1~

mrmf~~~~~
m'CfCf ~ 31B(fT 31TfUT ~
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Chi0'51('j:q WTC.3T;Jkll:t ill ~ ~

31ffifT! l:lmi ~ "Cf'l"ltt'mlmf ~

l:fTUft ~ ~ ;mffi ...

~ ma=m 4f{Cld'"ll=ci3l14<:"llI:tA

"Cf'l"ltt~ ~ d't ~ ~ "4"UT"flll

('j("lIClI('j (16oll'"'lll fcij:ql'"'lll ~,
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~ ;mffi ! "4"UT3ffi ma -;mft ~
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l:llU<mf ~ "l"fCfR~ ~

Cl12:q1("1Cflfurq 31T%<r ! 3fStlidl"01Oll

rn;,<;:i('jISlliIOl '51("I:q(j4 Hti:q ~

'l1ICl~~ ~ ~ 31T%~ ~amr
~, W 4Io11I:q1 m ~ fcncft
~6=cq1:q1 31T%,~ ~ flilllll("li ~.
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~ : m. ~ ~ Qffi~Oll'al1
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~
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fCflQCl)g) ~ 3ffi~. ~ ClJRUT

~: <ITq'Gf~ ~ '(i"!il4Ci
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>rx:RUf qrqcn (fcfJc:rr illlf11R ClJlft

Cpf'qICl"!~qrcrill.), ~~
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