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Odzj B OtOB Odz0O.
rdzv fedd3gd c© dzO tedm. 0. 5 ¢
hCOdz ftod dL d3j teB.]6dfAs 2d3d3.dzd dz
sdnmdedud MEdd odMmr
M MmMmisswls dJL thdses Oddw 1 (ttdMm. 0. 6
dz¢d 2, 9 o jtndsj 2 YOMmMlsd CBlstes?2 L C
OjIsmw Ctetsdyr Mdzs 3. s tosMmdzj Hdzj BBz 1 5
l1ted bktcOodztso jh jdade - Oazpiy@d o Ofslefgelzr et d kz
ftedCted f dzj dedzOw € dzj 3z Mlstcj ZC O 5 dzOr BHC
d dzls 7 fMdzzy d Is H dzw Otctej s tetso Odad W
OjIsmw 9o Istsd3, Yylsts Mt Zmistcts?
dzad BOjIs Ctstosd Mdzs MesftcdL digOC fdz W
dzd d . 1l izZOGBH OteW LIssdgde d3g yHEZ oL 9]
els dedCOCd) Mddzr d tsd2O d3jdz' " j duL
]l sHEBBIsE9 S O o jMmMse & tOBBISY
1.1 tctso j ted Is IS slse j Miz fcOo ddz! dztsmls
(9 jtelsdC Odz' detsfyls CdztsdzS 2) . Alfqw Mdzlz y O
9JlsdC Odz detsisd SCtsdzsdzC d, otOh OW EMlsOdztse

=

]

Ly
AN
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2.1 totso jtod Is! f sdztsy § dad J Milstej dzC d o J
EmlsOdzOo dzd 9 OJ Isfyw  §ted dzd d&zOctelzy j dzder = o
MidtejHddz hCOdzr 6, Ists HtsBdIs' Mw 1 IssE s
tcj G zdzd tc ety dsron 8. | twOh jdzdj ftesdL otsHJ
o MO=A.

ltcQoddzO oLojhdoe OdadWw

1. JrLrejhdeaOjditsjy Isjdzs d tOL detse j ME ([
dzd m dzzy dets Istsdz? €5 fted OtctcjIsdtctso Odzde w

21 tcd oLo jhdoOddd tOLdse jMEd fsd3jh O
Isd d&zO g PmMEEr. 1 teduyj @3 dzOyd dzOIs! dglzy dzts ) t

3.1 ¢ 0 dzd HsMisd e dzz Is s ftcjHO Otcd s j dz
f sdzdesfls s & tcOL Otctej Isdtetso Ols! ojfmr . 1 s
stsdz? €5 YOfmlsdydes d, LOdRj Isd e, Ylsts Ml
oL otON O I MB Gezikzts jp  sdztsy § dad J . 1 sfdzj
cOL dzso j MG o LOadmMddssmisd Bls dzOff tcOo

4. (OLdtso jMmMCd MdzjHEjls MsOeadl! I[s0O¢,
ftedmtBHddziy d&2O0 MjtejHddzz yoh ¢ (.

51 sfmdzy HBMISdY JddWw wWOo detseo j Mdw ! o j Mmr

Coy30¥09a382 o2bsa3aaode dob
Yadoyoa

RL d3j toj ded W weo dzw 8 Isfqgw S H dzts 2 dL 9 Oy dz
1 €My Jted d3j dzls O.

RL d3j tod s -dzdB@S ¥ d L o yj MS-kHs so jL daPwydidsz L
Metsd ¢t ttOL MBHjtydlsMy o dzj2 GHoESES
d Hdded ylg deffivazd te _ _ _

RLAJtoj dedwif 8" Qi Isd S g detfetcy d3" = dL d
dMSCtdBsy L dzOyjddy o4 dzdydder dOaBHYIS

HOdzdzr =. 1 Of toed d3j to: dL d3j toj dzgd § H dzd dz' dz
dLdi3d e dedd Isj B jteOlskter Is 4 tc d3ts d3J Is-to ts i3,
OBE MBI Istets .

ltced CStsMmejdzder » dqLdBjtjddvrs MR L
shdeso Odedd dLojMlsdes?2 L Ooadmddshlsd d&
o 4 dzd ud dzO B3q , f sz yoj i3 &3d ftew d3" dzd C
sftej H dzj dad j f dztsIs dzts iy ls Is j dzO fts dL
GBI btedyd ME.dr ©OL BJ Gts

Ve ds § d L s te dad
Il LOsdMmMddssmisd tsls ftedydds, dH jokrvils oddd
Mz uO2 dg j. Md k| fsamGOrd)). d ceke ]
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] sH Mazzyo2d 3 hdBSOR] §sdzdBOsIls shd
Bjdzv s sy ©ls GSHMSES qLdg,;tg,jdzqw C Htke AL
EmMlsOdzso dzj dzg@ HEts " sO. R n0zj I8 51 dizd ff Islatste j
dL d3j toj ded W ( Mz yO2 dz' d3q tshddz%l@dsd{dzfdsﬁmm
Mspdz# Hjded j a3 BIISHIC] dJLBItejdedY d Is.
dL i3j oW j d&3ss2 o j dzd ydder ( dzOf tod 34 te, Hd0d3415
f zOMmisd dz ) .

s d RO yj MS O -fitsej MzgEBo dzv s h OW  f 5G e

gL o3 toj dzd v , sMmisOs h Ow iw  § sMmistsw dzdets?2  d dzd
fted fmolststedzr » dLBBJtejdzdW s BHds?2 d Iss2 Y
ylsj dz0 ddzd dMmSdz¥ yd 20 dL 3 dzj dzdj i3 3 Ists
fsftcOo 5OL Qdzdfvtlf f tcdB Stets 9, Zyj ssda fmdmlsj
odaj " dedm WOCIktstese d Is. . 10fteddsjte: st
H dzd dz' Cde34tGd|SJdZJ dzts 2 dzd dzj 2 ¢ d Is j dzO
tceOMmh dtoj ded W ; fsftcOo €O, MowL OdzdzOwY fm (SIS
otSLHEA] ,O £jsddsyeds L OodMmdls Bls Isj &3 j cOIlskzt
d Olsd313anJtGdztSG13 HO9 dzj dzd v .

RMCdz¢ yjdedy MmdMmlsj BOduiMédn Y§ete]h dats
Histf sdzded Is§ dz! dz" &3 tOMUJ sOdBBd ddzd (L d3j tej dzg
Jtweke" j hdBC¢d (ftesddOrd) wWodwe Isfpw IsOC
~nOOCIsjtc diizh 5 trd Yy @z sy s [~ OLOCIS] tcO f
gL d3j toj ded W . ( fhdzd Moz yoO2 dzr j shde¢d dL
dMmt tc©o dats tcOB slIs O M j 2 Of f OtcOIlskztej d i
1 CMmMf Jjted dzj dzls OIs 56 O, Is 5 f tod yd dats 2 GtolzB '
dzd d MY cOo dzets s - gL o3 ted Isj dz' dzts 2 tc Ols jsdsded €
1 CMYf Jtedd3d dzlsOIststc O. 1 B4 s sd3kz, CSGHO ctokzB!
tsB dzOtclzy do O Isfqw B j L Bsdz! "tsets ItezHO d !

M ds uj da. |

[Mdeso dzr &3 tsBi jCIstsd3 dqLEzyjdedw Isjstedd h
shde¢d ftd slshzshmiseodd MdMmk Rl M dn
oJddyddd dJL d&3j tew jlsfmw ) sSHd&ZOSC o A z i d
oL C0Ojls dzj sBrBBHJ dBsMIs! ) MisOIlsd Misd yJj f
dLd3j tod dzd?2 1 Iss2 o jdduyddzr , ybktsr Ekyj mis:
[Mdzso dzr d@3 BOIsj BOIsSdyYd MEddz Of §f OdadsHssod3 H dzw
sBtcOBtSIsCd tjLizdz sOlstse wWodzWw jIsfqpw Isj sted W
MlsOIsdmisd ¢ O.

[BBL dZOydzgz dL o j Misdetsy ZzOd3 Istsydatsj L dzO01
9 J dzd yd dz" .

ltesdLroajHY n  dL d3j {6 Joded,F, . o5 ddORJ dizd &
gL d3 oW j dzsts2 o J dzd yd dz' tg LS bsdg! tsl4d@EpCinddz | ‘dzaf @ & s i)
l jddyddd == 1, 2, 3, . n) ot lE)dzgyOs Is v
9 J dzd ydq dal dzjrtc j dz’ g] tSHq’de)CtsatSD Istpydetsmls &
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ftoddsd dz¥ & Is Mg Hdzf J Otedw d3j sdud My
dzOB dz¥ H j dzd 2 :

2%

X1+ Xp+Xg+..+Xn _ {5
n

gtc] Hdzj J Otcd Wxddz® 1 'y g Epfilsfipdz’ sOlstsdz d L d3

1 sMmMSdzr Sk 9 j dzd yd dz tc j L bzl Gls sfig dzzdgO@R «

~nOtcOCIsjte, Ists tecjiwlgdzdlsydzd L d3 stz Hdedsy fdzlz

o J dzd yd dats 2 ; d ts IsX o jdetdzidg! dsd@ls s jdBGUBHARZE IH | d

Mdzz yO2 dzr dzd :

Axi:Xi—)_(, i:1,2,3,...,n. (02)

wdzj HizjIs tslsd3j Isd 1A% L dzQUsdsls jo dr'dalgtsy d dizodz' "
ni- 1 tod Btsdz! h sdg vydmdzj dL d3j toj dzd 2 9 dz
tcj L Zis® Isd@OB dz¥drQ dadjvdzdiuafdddlz] tc dzts tc O o dats yj dad:
¢ BMtsdzy¥ Is dzOW fsctcjh datsls Ne j L ZzO s @26 ¢
sils ¢ dzs dZjtlsg,sn Istsy j BEHJjI o) dzd yd dets?2 Mmdzlz y

s O0C COC gdody Wadz@ LD j Mis dzO, AR sy jrllzd d3 o
AR Mfstsdls dL  d&dsc dA, Mk yQsdsis’ & daff
He®Rd dzdelzjls d&OH RksOd d &J. ) od A
fsctcjh delfiflisdi U d dzdzsleigyO dz'L dp€dstiz s OMmY o H
| O MOslstster 2 g )bz od of ©f 6 H Y & dzts Y §

1) fsctejhdsiisd dL dj et dzd 2
Bsckls ftoddd GO dzj f o] torPEGr 2
W H L dOuj dd? ;

2) fsweodzj dzdj t©Oo dz

X = (0.1)

ojdzduddsj, dets feslsdets
f ts L dzO¢ Iz ) dzkz y O Y dz"
fsGtejh datsfls j 2 tcOo dats 9/ ,

3) GO dz" | ) dz —
ftsctcj h desfilsd B d&ZOEF OB '|'<—J>2 >
o j oW s datshylo dsj dzfw, yj ds O ax  Ad
Btsdz' h dj .

1 O¢C sdz dztstc 3O dz! dets # 9 3 -

cOMy toj HOjJAIG @B j L Zj IsTyw  Cteder d&3d, ftcj H
Idn Sttdern Oy 0Ojls tIsd Ited kfdtse dw.
s sfd O0BMmydmMm ilsdty | 2O o i ydfdsO f
tmd Gtow qzBQl$ dzd ¥ o) dzt FdOfic @€ B j 8d o j tsW Isc
f sw o dzj dzd W H O dzdzts 2 f ts G tp(\d) dzts gl .r o Onj Hsc
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f detsisdatsfnls: ¢ e O toj H jStizd dz§f d dadfi ledz® tsdizst s d
1 Okffm@ dsd i s o dH

Axi2

e 2° (0.4)

1
AX;) =
o(AX;) —

1 etsd L 9 jo\d)dzddg®OH deck dzlz  d dzlsj Ahig OxzO, ( e O 9o dzts
LOhMIstcdrtseo Odzdzts?2 f dztsh OHd d&zO tdfm. 0. 7, HO
9 jJddyddO th de ¢ d ASGARdEd ¥ j dz@ tsd3j sl

dw = @(AR;)-dx. (0.5)

 so jtodlsj dz2 dzOwWw 09" tadOvyldgEsiifijs! o f tetsyj dzls Or
JHdddy" d LOHOJjIkMhw +SCMYJ thd dfjcdals slsfts tiztsiz).
sB" Yydzs HBMBOIssydes w = 0.9 = 90 %.

dtsslsdetsh jdedd (0. 5) fr]UtG@AEﬂi)iHﬂZQ?SHEdeZﬂJnHZﬁﬁW
bfdzse ¢ dstekdtess S d:

+T(p(AXi) -dx=1. (0.6)

t O9 j dzinlso ts (0. 6) sL &zZOyo, s fmMdzj Hize A j J:
fscted " dztsfyls! L Bj tej df™ o B lfizslgterac@izpzs Y OIs !
tcQodzO® jHddzdyj. Gkt Mtslse jIsMlsealkzjls tcOo j d
Ctedos?2 | OkEMMO.

l Wetedszdzy (0. 4) :

j-sfdeseo Odzd j] dzOlskztcOdz! dz 7 dzsE Oted W dBts 9 ;

o’-HdMmy jtefdy Mdzyo22 ds? o ddudd ;

c-MejHdzj J C9OHtOIsdyj filgCOusjO twhsOCE ddrs oiajj dagjv . to

[ dmf j oo’ BdQyOSsjtedL zjls t©OLBEGEM L
SldetsmMdisg dz' vdgsls r3dice) ' s @ djde "y wdmyijte
studej §  dL B e Qe OSdsfy thejdta fipws B flstesisk
o jtotsWisdasisd f 5w o df diy Wtc tf fiplstckts jdMstgisglls o , I
J s fted BtSd N2 HdMY jemdd (wdf. 0.
OMYtejHjdjddY ©OMYdr 9 0jlsmw, dBjdejj Wil
o jtosWsdzsfis! Btsd hdn lsS dsdzj dzd 2 .

vO¢ COC dMlisddademijd Logednlsatsd | Y pUS 52 H(
wodzw j lsfw s OCd Qe frpd @ dgQivL iz SO O fjtedd
}ted tetOded yd dedesas ydfmdzi duLdsjtejdd?2 JJ4 1§t
sftejHjddls! 5 ¥stdkkzdj

Zn:(Axi)Z
52 _i=l

T (0.7)
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L OdeBd) i bkbuyds &GstdEOd d 2 L OS¢ sd
TOEOCIjtedL ] lshY  Mits] H dzjults] G Glo OudEERIS o
ftscted N detsfyls! MmJjtedd dL d3j tej ded 2
Zn:(AXi)Z
=
n(n-1)

I My 1Isd Wstedkzdz Isjd3 MftcOojHdzdoad d, .

(0.8)

A

| o(Ag)

ALY
ARRRRS

»
>

-3c -26 -0 0 10 +26 +3o Ag

¢ o 3.

10 tedm. 0. 8 fsCOLORO Cttde OW dztstc &30 dz
+06,+26,+30.1 Of ted d3j te, H 5 do st deleizfsdg'lsdzO Y das jj tc o C
nito)-L Oh Istcd rn 59 OdzdzOW ff dztsh Ginte O offdH 0€. tEBo. ©
sLd20yojls, yYybt fttd HBMOIYdts Bsdz' " ts¢C
dr ftcdeojHjls ¢ tjLikzd IsOOd, Glsddyos h.
dZGo. 1 dzv Htse jtodlsj dz' dsks,5,+2piizls His® Q &zG Is | Bz
o jtosWisdatsls BEHjls MtMisOetBs){+3c01. 95,
0.997.

10 dMr 90 jlsfmw 1 Ists I EZ2COLOddj &3 His9 j to

mi; Ami BdoH t50; Ww=0.68
ni. Am 851820 H 820; w=0.95 (0.9)
:i; A:, SI83cH 5 G,‘"\B:0997

[ dzw 1 €Y j tod d3j dzlsts o ) dzOB Bt Ols 5 tc dats
dzj Btsdz! "tsj] ydimdzs dL d3jtej ded?2 tsHdes?2 9 j dzc

J 1908 G . 1. | s Is (ljfr]cjaHisdzq’d3l
MsOkdmisdyud MSd2 § $qdsB0MRBOay Mdg o dd d3.
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10 twdfm. 0. 9 ftcdo jHjdes M sMmlsOse dzj dzd J
tdls' 8 H j-dzls-Q to( ®© OV twOMY toj H-j-dzjCdim[dvo QWO EZMMO,

tOMttoj Hjdzj dzdV wls? 6 HjdalsO) . t Oy tej HJ dzj
d L d3j tejndach? ( @y d dzOv , fteddj edets, fp n = 2
A Omytejnjdjddj |OEMMO,
o(Ami) d3®d213d3 ydmadzy dL a3 ted ded:

slsdzd yojlsmw ls dzj ¢ 5.
[ 59 jtodIs i dz! dzlz B GtcOd

fsctcjh dBsfilsdy L OH O dzdzts 2
d ftd EOdsdE n GltejHj
" st sk dzj

A:G' tG: tW,n ° ax, (0-10)

0 AR GHJ t,, - St WW¥Wdydj dals
td dils' ¥ H j dzls O, L O dfqw h d2
' Hise jtodlIsj dz! dats? 9 jtotsw Isd
YyqdmdzO dL dzjtcj dzgd?2, 0 dzOr- Bz IsiNOH Pgdzls DB dz. d n
s OB dizdyo 0. 1
1 dZ2Oyj dedw Ctsi WWdydj dzesO wls! 8 HjdzlsO

n W n W

0.9 0.95 0.99 0.9 0.95 0.99
2 6.3 12.7 63.7 7 1.9 2.4 3.7
3 29 4.3 9.9 8 1.9 2.4 3.5
4 2.4 3.2 5.8 9 1.9 2.3 3.4
5 2.1 2.8 4.6 10 1.8 2.2 3.2
6 2.0 2.6 4.0 11 1.8 2.2 3.1

I B " ydzts ) dZzOB B OIststedz” tcOB SISO~ fny

HiSo jtedlIsj dz' dzOW 9 jtetsWisdesmils! w = 0. 9.
[CdzuObj d dzr 2 jLbdr 5O ftej HilsOo dzw j Is
o ARg S Is(—ty, - By) H B(+ty, - Gx); W, (0.11)

Yyksts L dzOyoy Is: gL d&3d oW j &BOW 9 j dzd yd dzO f ted
(X—tynOx; X+t,,0x) C HBo jtedlsjdz dets?2 o jtetsW Isdatsfls!
I dbtsed dL Bjueinda]Xzd d Psdzzyos s ydmnds,
tcOL dzd yoOr Is ydWwtr : ojtede j, dad MBHJtey O d]j
Colsster ° MtsH jtey Olsmw h dB S d.



18

0B Msds s dZOWAX ) FBEEC OL T 9 OjIls, » COCB

yd mdzo MsH jJ oy dIlsmw dzj stsydzs s+ . 1 ts4 |
ECtokzedv jlsfw HBs BHAs?2 L dOyoh j2 ydwter .

] ©CdyOljd dzsdy tjLizdz IsOkj wfMlsOs dzv
Msdzdzd Is j dz! delzs . | fesBjykbsydsd L kd
Ylsts HOjls oL dstsy detsfls! Istsydsj j Ctelza dzd k

[ dzv  MteOo daj ded W IsByedzp flpd did dzL &3 6 detb o
Slsdesdls j dzr dzOv et h dzsfyls:

A))_((G ©100%. (0.12)

15 o jdzduyddzj tlsdetsmdlsj dz' dzts?2 ftsctej h
tcjLEzdz SOIST dL 3t dzgd?2 BGHASKLGESHA ~ 9 dzc

lted ftew o3 A qL d3j tej dzd W A By jls CO
SlsH j dz' dzf jodzdPL digHed dzOC sARF s . biscH B d fi

Hise jtedlsj dz' dzOW GteOdzd yO® f§tscetejh detsimlsd o
fsctejh dzsflst ¥ ftodBstcO

gdMmlsj BOdyjMms oOw Mismis O dzv s h OwW;,, 56
(e WL OdzdzOW dzO0f e d d3d te, fns  Mmdd " J ded J d
dzj tOo dzfgtiyj L dztxzOdzj Mj dzd™w hIstedrtses N C O
dMmCdzs yjdz®@ o9 jHjdedj 3 Mmtstslse jlsMmisalze h
dMfsdz LEzj Bsets ftedBted®, §sdzyjdd » Nt

4 dizZz Y02 dzOvW  fMtsmisQo dzw s h OW X ( o6 G ) taziig k
o dzj H fsjoddjv 1s9 HjlsOdv R ftedBtte®, hds
fsHodydg n YOMmMkj2, {(ocetjhdsihls! cCtiza
ftedetste® d k. §.) dzgjtslsdzdyd®Bo sls (ot
dL &3 toj ded W .

HEZ BBOLdZOY et h dsfls: ftcdBst® B
ftoj Hj dz it WesiyseflsS OL Odzdzs? o jet5 f O
ZO0O hCOdkz fttdBtsKO. [ Mdzd ftoj HiflsOo dzv j
MdMmlsj BOdyj MS k¥ MMisOodws h s §sctejn
kts L O Mdzzy022 dz¥ MshlsOo dws h zv XYASEtej N dat

( dzd X4 dmM&dz® ydis! MmMdmisj BOIsdud MEkze
COC-dZdze 5 MtstsBtcOY j dzd W o3 dzj EHOJjIsmw, |<
cOmMh dtcd o Mstslse jlsMlsoze h dds ©BHLOL B3
ddzls j teo OdzO. Ay iOts dprj irdchusiiialz Aff~ta dlat@{Cos AL
iJ 9o MzRBOdts?2 fYtsetejhdatsisd dzj L o j Misc

Rd&zEGHO ftojHjd dzOY fctejh desfls? L O

fode BEBY, cuBEORds O] EOd dsdk L d
N

6:
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ned .
Ofmlis h ¢ Odz . SEHO ta & HN Wo ©tcjh d
yomlisd U H f azHl—Otadm@(ﬂi d ki J
Cdg boydsmlsd Gdddzd o sz s BIOSER GO dz' dzts
OB YJ 2 YOMlsd= jle5D hd§lOdP@OEE&E® &l = 0. 75

Bl d fhisswddd HdY ofj2 NSOk ftdsBO.
[ fMdzd o fOMyfstlsy d @O "COdzj 4HKtedsdstcO dz
L& tod dzd B3O s 1 jsaitse deeld d3j dz' 0 j a5 M j dzj dzd W
yjdztsj Hjdzjddj, jMmad tdd ItezHds oL ddyud
I MdzzyO] GHAdsCtOld 7 ddd ftsegtsted 7
ffso f OH O " d &BJ tjLEd IsOIls0O&d f tcd dzts te B C
fycdzkz y O 2 dats 2 f 5Gtcj h difsmusteo j tf dBlf jBdz'd® O dzd Yy O

LOMMmyudlsr 8 0jIsw 5 W ste ik dzj

A
(AXG gu' p= kwg, (013)

GHJk,- SL WWdydj dzls, L Oadmwh d2 tsls L dz20 Y J
o jtoswisdzBfa®d Mgz IsdzOW dBZOSC Md d©z0dz! dzOwv 56 to g
sftcj HJ dzv jJ dGZOW Jj G C zOMmMmsdEs 2 Is sy idazmils § ¢ tsizc
&ZOddzj dz' " j e s HJ dzj dzd VW .

1 dz0yj dzd W CikiWw g uzy J dds ©OL dzd y dats 2 Htse j tod
o jlosWisdesmisd w ftedeojHjdzr © IsOBdz. 0. 2.

s OB d&ZdyoO 0. 2

0.9 0.95 0.99 0.997

Kk 1.645 1.960 2.576 3.000

W

I tsBhjdi3 Mz yPdzd j j Rtzd j o
fsctejh detsfylsd ftewdsr = dL d&j
Htso jtedlIlsj dz' dets?2 Y tsGtej h dats
fsctej h desfls! oW disets dL

@9 & dzts? ¢ tc Odzq
jdzd?2 ©SCOLT 90 ls
d fedetcO, o]
jtej dzd ™ dzO2 sHJ Is

AXG'[ZF tw,n' m +(kw—) . (014)

d dzd d@3O dz' dzts § L dzOy 4 dzd J fsctcj h datsflsd dL d3
5616

[
(] h detsfls ' .
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tjLEzd s0OIs dL d3j toj dzd 2 ftej HMisOo dzv ¥ Is
d dzls j 69 O dzO
X; An 453:15” H 5+ Ang ; w=0.9.

stfmoe jdade" § dL d3j toj dad ™
[Brydzs ftedrtsudlsmwy or ydmdwis: dMms tdk
qLdi3jtej dzed?2 Hwkzednm oj dzdyddz, fewL Odzdz =
Wiz dzC yd tsdzO dz' dzts 2 LOsdMmd iigtsmils b . v O¢ d
C Mo j dede” a3d. 1 Of tod d34fftedzO s grteRsf gty iy dzv Ip [s ¢
yjtejL HwOMME Isjd&z0  jets B j d3:

_m_m

P=V " Lbn
GHj Ldzdbzj 2dz j twWOL Bj e  dzOMmlisd dz .
l jazdyddzr m, L, b, h dtsydts dL &3j tedls
P.
RISsOC, yohj efpjets dmMEsdBOw o j dzd yd dzO
i J gy dedz" ~

o = yfz(.3, (0.15)
{ mdzd o j dzdf,q,d dz". ndzz yoO2 dzr Ists ¢ Istsy J
9 J dzd yd dzts 2 .

RL Isjtstedd o jttsWwlisdastsiisj 2 dL o j Misdats,
fdzlz y O 2 dats 2 9 J dzd yd dz ftod B dzd 3 J dzdzts tc O¢
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1LRdzj olsdzOVY d Ctoe&GBOHHEOYUdBERER Misots OHHJIsd o
2. s0C dLdijtew jlsmw BOMMO Isj dzO o tcOBsls
3 YyIss OS] f dzslsdzsMmis! o jh jMlsoa ©? s OCt

Oae3 a3 € 3Rbeady
1. sO¢ dLdij edls: dzddzj 2 dz" j tOL Bjter M
BIStsd) IstcO?
2yt OS] ftow ddLjdsjde jSd=liye?j dzdz j
3.1 Ols! SftejHjdzj dzdj CGtokzBis?2, fdlsj kOIs
fsctej N detsiylsd dL d3j tej dad 2 .
A4ylsts sOCE] tjLbd Ol dL &) toj ded W ?
5.5 OC sftejHjdv,jlshw OB ftsdzs Is dzOw f 5¢
GjLEzd KOO dL &3j tej dad 2 ?
6.s OC OW WkdS ydw sfdmr e 0jls L Qgdiwvdz dztsted
fsctejh detsis j2? ltdojMmisd cwOWdyjmMSks L Os
7Yyt SOCK] HBojtodlsj d dzOVW o jtesw sdasmls! -
et BOd dsets wOMftejHjdjddY Hte jtdls d db
Hiso jtodlsj dz detsets ddzlsj oo OdzO?
8.s OC tOMMydlsOls: ftej Hdzj C g OH tafQuds]  dzkz
HsfMisOlssydsts Bisd " sd ydmdziy dL dsjtej dad 2 ?
0.stsGHO ftedd3j dgv jIsmw tOMftcjHjdzjdzadj dls’ 8
sftejHjdds! HBojtedljd! dkt* cttOddyk §cte]
10.s O¢ gL d3gj dav § sfmw Htse jtodIlsj dz2 dzOW G tc O dz
dL d3d dzj ded d ud fydee jdte iy je’ dpft2? do jHtets W Is detsfyis d
1./ Yjcets LOadMmwls ftedBtstedy j §sctejh datsfy
12.s 0¢ tOMmMMmydlsOls! HBo jtodlsj dz@ dezs cteOdad y
Ctsfo j dzdzts @ qLd3;teszorW?
13. vits dzOL " 9 Ojlmw ldsmdlsj d dts?2 § ¢t
14s 0SBz Ctdlsjteds bkHso djtsjmledy jAds  fots O
Bj stsHEz dzOd d3j dzlhq’ CoOHOIstso ?
15.s O¢ Loaqfnq CtOded ydzOv" fctejh datsfyls: |
¢

ZOC ks dz®@ CctOW dS O sfd [m s MtejHdy €15
o 4 dzd ud dz' y?
16.s OC 59 ' fllsd b d3j dz' " j ded W ¢ to O dzd  det

Coi WU dydj dsse  kj fifs R foedc O ts@E gy L S MY j tod
HOdzdz" -~ ?
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t ¢ v r t | 1
OocaRs9dR ca36) eRaadi aaya
S5Rea030Rdt saae @6aydo. VyYRdaeoh
29¢)] dit 3R o2 L1 80a3¥%¥202

1.1 1ddz0BdC 0O ffisky Ol d dzs ¢
1 OCtsdz MsnteOdzgy dzgdw d B 2z dzr M

] it 2 LOCEd 1 ¢ IstsdO
vj &zt ( BOljted Odz dzOW ksyS 0O) MEhtod
Qo detsBj todzgsé s  ftow Bsdzd dzj 2 dzgscéts  H o d
Msstesd Hikedi kjd ddd §sdj2 dj o
[jes2 osLHj2MiadY wWodw jlkmw Mmddo. ¢

ddei eyd q f sfizde” g Isfpw o ddzi eydOdz! dz' = Mmdml

g dMmilsj &3O slsmyyd IsO fsCtswh Qwfmw d dzd H
f tow d3ts dzd dzj 2 dzts slsdzsmd Isj dz! dzts d dzj tcyd ©Odz
ddzj eyd Odz! dats 2 .

g dMmilsj &3O slsmyd s O, Mo w L OdzdzOW 1g] 1 4 O
otcOh jdedw 1 j didE[sc 5l diJOCdE(gtc © dzj o j dzd € t5,
ftcOCIsdyyd mMS&dna LOHOY L J dgdzlz® mMd Mmils j &3z
ddzj eyd Odz! dats? .

I ststets? L OSHsdz | ¢ 8 IstsdzO _

Vi sdBY dzlsOw o fjttotsd L OSBdz MEFLO v o
10 jdts ( BO tedDlsz wzz? MiseHE @Y dites )¢ t5d

UBEEHO dR 9jSkttdOv MkzBER. tc DR d P!
(fds. tedfm. 1.1 d twdfm. 1. 2):

v

FZ
F3 Fl
5
£o3. ¢o 3.

] ®Bh jd& Mdkyoj
C kC
R=YF (1.1)
i=1
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Jesj Sydq {bkts?2 Mddr &O CttteHddzOdy j fsh

C
-,

x;UO ~
Il
M

I
=

-1 .
x
=0

<

(1.2)

0 Jo
I
Nagle

py)
NI
M=~

C
-k.

T
-1
N

—.

o

G Hijj,k-4d HJdzd ydz 9JClstster (tstelsT ) .

1 tod tcOMmMMmMdBItsIstej dzd d mdmisJ o3 BOIsj ted Odz! ¢
oLOdBsHj2Mlsadw Iy $ o diils s zHzdgdsdzds @ dzdzete Xzv
mMdMmlsj d3r , © Mddzr oetLHj2Msedw dzO Isysd !
Isj dz" dz0¢ $s dizy h ded d3q

stesdzgy kZYisdkwdkzkssets orhj (0. 33) 9" O,
1! e stsdzO, obtets? LOCBdz sy dls BrMiIsy ftej HM

C dp

F=—,

dt

LUV -d a3 2dz? 1) ( Ctdzd uf tfs &8 39 § Déledzyy ¢
HodY Jj dzd 0l jj dapO z' dets?2 Issy<d) .

ANstcdRBzdzdtetso C O L OSCBdzO: f jtco OVW HtosdL 9 tSH (
BOIs jted Odz! dets?2 IstsySd tO@odzO Hj2Mlsakzs h j2

10Cdz (1. 3) dBsydes ftcj HMIsOadls! o odH:

F- dt=dp=d(mv). (1.4)

) Hjfdt-d B Zdz fy fddz .
USCH@fEd 1 Hj2fMseokeh j2 dO Isjdks fnmdd
JRfzd MO Isj &O.

HlSGdzOfr]dzBC:::%%?l\\/—).;a)fr]dzc{ By dets MydlkoOls: m =

(1.3)

C v C . . . .
F:ma:ma, d 3" f sz yoOj s ktcOo dzj dzd j (0. 32
ts ) dzts © dzts j ZtcOo dzj dzd J H zORd C dizd v f s ls bz 4
(BOjtedOdz des?2 ItsysSqd). 1 fvdskzesd d -
o' " Hdls ¢ OC

m#rzl\:é(

| =F,; (1.5)

C ¢
mi# k =F,.
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[ Mzd 20 MdMmlsj Bz ROl jted Odz dzr R IS 5 1
odej " ded m_ Md dz, Ists o thdtso dzsdz bk tcOo dzj dz
Hody jBeoR( Oo dzsH j 2 Mis8EEME Bl dzdij] vy dzls te
fnd mls j o3 :

s

|
R=ma,4 (1.6)

[ Mdzd MdMIKJREAs | &g Gdz' dz0 & deiaslsudisn) O dzd yd M
slsdgsh j ded g, Ists jMmls! MEzdkkO o dReGzds H
f sdzz yoO4 o3

(1.7)

m,V,-B30MMo J He&sttdpe: miffisj &3 .
ClstsL OC tsdz MER©Odz] ded v . d dBlubsdsisipd Is friisfom
MsrteOd s smw d fosi Cydd dBHREER, MO  da

A\

C ~ O C ~
P =Pxi, Py=pyj, P,=pK;

0
-

pX = imivix = COHSI
i=1
n

Py = Zmiviy =const (1.8)
i=1

n
p, =2.myv; =const
i=1
vtejlsd?2 L OCtsdz 1/ ¥ IssdzO
90 IsjdzO ( BOIjtedOdz! dgr § IssySd) HJ22T
Cslstste” | tOQoadz 5 dBsHEzds d dzOf tcOo dzj dz
owsdzr ftowdiis2, MtsjHddweh j2 41Isd ktsytcd

Fo=-F (1.9)

eddE, R fted sy j & ¢ ©OLd & Isj zOd.

R L stcjls! jets LOSCBARO mMdzjHEZ]j s, Yls ts
Slsdetsh jdedd MdMbsy Bf MzBBO o dalafletc | Haglzdz
fMdMmisj &3" ) 0o dzO® dzkz dz® :

C
iiﬁﬁo (1.10)

i=1k=1
GHJyYydmdzs Isj iz mdmlsj 3" .
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1.2 Cdzgjteecdw, t©OBHSISO, d&sh dtsmils! .
1 dzj e dd

t OL dzd ydg" § W tstedsy HodY Jddwvy ®OIsjtedd dBsae
HiczGO o BftejH]jdzjdedzr 7 € tsdaddry Mo dgdztiz] Bad it
ttOL dzd ydg" = Wtsteds HodX J dd¥W &OIjtedd o9 JHJC
Ldej sedd?2 ().

S BI~OdduUuiMEs? Ldjttedd -C6desBY g ROIDOF o
(K) d fslsjdydod dzs (U).

lted §JoMmiskzf Olsj dz€ datizgzls di g M G B dfO dzgz@ g fij &8 2
m, He)c[>|l1fr]ﬁls‘jcfr]tﬁfl;a"‘t:elsfr]lsJB v 0o dzO

mv
K=—0. 1.11
> (1.11)
sddzj sdyd m¢ oW L dzj oG dw Bj mOdzed yj M ts2
Cddzj sdujMSdm {dzjtecd?2 ofmjrm yYyoOMmlsj?2 1Ists?

n an2

Kmqmwg;K, X (1.12)
=1 i=1

n-ydmazs Isjd (KBOLjttdOd d'- Ityd $) Mmdmisjd
RL &3J dgj dedd € d dedeldddfud MY BB j ds'dzj s Oo dzts tc OB
Hj2Mmsoabks hdn O {kk Mdmilsj sz Mt Mistietsd

dK = 8¢ (1.13)

{ OB G d3j 6O L d3j dzj ded™ oj R Odefyj MC 2
2O { dzj d3j dzls Otedatsdy  j toj d3j h j dzd

SA = Fdr’ (1.14)

{ OB ISiEE Odzv e dzOW o j dzd yd dz®, wo dzws h Qw fyw
[Isf)s HO: W Bdak)y.d s dzod
v0O¢ [dfeds-1 dzj dsj dels Oteder 2 fkls!, It

0¢ = FdScosx = F+dS (1.15)

G’HJSvl]'FthSJQud“Fdi@dCﬁZGﬁtGOaJdngdﬁdJodﬁd@NJIZQ}de

d5d > b dr.

[ fzd fdsyjdd] &@Oyod d&s2 d Csdj yd
OtGOQIthquLzIzJIslsEfr]W r

CC AS
A= [Fdr= [RdS (1.16)

n 0

CHAS-H dzd dzO 1 dzj 3 dgls @ bktcOj Clstedd Isj dzO.

11
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[ ZB OtcOSIsjtedMmisdSd MEBtesMmisd Mo jteoh j d
Mo jteh O d3ss? o jHddzdylkz oty dzj dzd, o9 © tSHC
[ Gdats o j dzgdzOW Btsh datsfyls !

=22 (1.17)
v OS¢ & ORdr=Fvdt, Is ts

N=F-V, (1.18)
sts j Mmis! dsdz@zsMIsO dzwect®dzs sz f tetsd L o j H j dad ©
C bjdzk ( BOjttdOd dzts?2 IbsySj) &0 M tste
p OlslsOf .
gtoj Hdz" v ctsh dztsfyls

(Ny=2 (1.19)

At’
GHAf-otoj dBW Mtse jtoh jdzedW tcOBSIST ¢.

[ Mdzd t©OBBIO Mddz LOsdMmdls defsdzzC®
fodsyidd?2 Issuyds¢ drn fteddasy jddw, dd L
Hody jdzdw 5 bteOjClststedd, $ tsdsh jistek @l d ofrpdr
O s dzyd Odz' dz' o3

I §ljdydod dsd ftsdi (tdhgl. 3)

(0 12)0=(912)p- (1.20)
ed fjtej BiNMjdedd IsjdzO (3 ' Qdz! dgts 2
ORS k52 ko] Chsedd o i dyly Od dasc
JRdr=o. t d(n21)
L

{ OBBISO CtdimjtoOlsdody 7 Mdd o {lsj da
mMydls 1 dzjtcedd sf Ebgzdzyd @tz dgtsg j kB ' dzd:

50 iU, (1.22)
4 HEkzets?2 Mbsstetsd (m = const):
5¢ = FdS= m% vdt=mvdv= d(m;/ J (1.23)

) sk YO o

2 2
d mv =-dU; odod mv =0.
2 2

ddzj His9 Ols j dz!/ dzfs
K + U =const (1.24)
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(s O¢ s &g dzd v &3 = Oded ALdzf S &Rd ) s flzgste ¢ dod
f slsj dzyd Odz datstils df sty iy kz M lsjo.d dzj § 5 dBifj tso Ols
Cbste’ 5, dOftddjte, Gldsmwishny ndd nNsfts
) tedd3j te: GslsjdydOd dOv dzgjtecdwy Isj &zO
SHBRSEEH dsd Nd dsosd) e i tcgdd sy Hj 2 f
ZOf ttOo dzj dzdzOVY o HBdz2 tsfd OY

dU = —3A = —Fdr'= -F,dy.

LI

UBSGHO

U=-F, -y+U(0), (1.25)
GHJ UY(sls)j deyd Odz! dzOW 1 dgj e dw o Istsys&jg y =
{ Mdzd OIS tedOdz' dzOW IsYc O BOMMs2 m dzO:
fsdzj , IFHscidda@OIsw >y j Misd:

Fy:_rng1
sStsGHO

U = mgy + U(0). (1.26)

I fsdzj Mmdd wyjmisd k {§tsog tefftsksdisftsijjdda
ZOH Ektesodzj @3 h = 0.
U = mgh+ U(0). (1.27)
1 OCtsdz MsateOdzj dzd Vv oiddejztt g s MW dzvo I jsdid, IsHY
1 4 d3dzq :

2
K+U:mTV+ mgh = const (1.28)

Jorftouvftroc toa1f)ue - 25

Aeszaeadaoaoa dotddoecoaasgR 3ac¢:
poedae 33aef

A j dz! tc OBslad j:H j dzj dzd j L 0o dMd dBslsd C

Mtsf tetsisd o dzj dad v Ho dJ ded &

NdHSsMisd Gls ©OL d¢Bj eso Isj o

[ jbsHdSC O dL d3j toj dzd 2

10 IsejteHr 2 hOtdC, st zm

o owWLGCB?2 ydHSBMIlsd, Hj2

mddr (wdm. 1.4): Mddo s>
Fngpth

o' sOd&ZE do O h OW MgdzO® ¢ 67 d

fd dzo M teslsdo dzj ded W o

hOted ¢ BBEZMdsse dzj dzdzOw iy

0




3¢
o dzz Iy jeds Istej dzdwvw Y dH S tsMiIs(.

e d O otend ki HO F Fa

L0 kjds, foctky  ddzsj L E Bl
f s ls dztsdls | fts  Mls 5 to ts dzf
Hj2Mflsolzjls fd ko, ; W
9 JtlsdtOdz! dets 99 j tonm d \{4 tey | dzd. o w ¢
i dzZstelz  lswy j fmisd uscmzxg@@sz Y OMls d
5j 20 (MddkO otnddjHO), 55 56 OL
%O 16 1. 1.5 N

Fa =—poVG, (1.29)

CGHJj-S¥] Jd&3 I sctelzy j dedzsets & Y dHEC tsfls!
5j 20, - WMCE) ddj Mo 5B BHIZBG

f OH j dad v . '
bd dZ0 mMfrdsds dzj dzqw F
16 Ghdshdl, & dsd
o GHEBGE  WLdEos? d M) .
(yqHCEM! , COL) dzO | filso ks
MEfeslsds dzj dzd CBEEEON  fiod  BOdr -
Metsmswry fsfsoydsdod! dd ne seshlsd
S dz
f ot

0] d ZzOf tc©o dzj dzO ) fmis tste s dzlz
sdo st sdzsy dgz®¥ o j CIststclz MCstosMmisd Isj ¢

Fo=—1V, (1.30)
GHJ QB{WWq’uc{Jdﬁsdzl;fstfz]lBlﬂlstcuq(tﬁdm Wdydg dzls
fMtejHT) LOadMmdls 6l ¥ stedr, qsq;mJuwr:
9 Clttt? wdfss $gmw%u@p¢mmmsq sd o dzj

tc s
609 j d2 Mddzj ﬁ]ifslﬁtéBlSﬁﬂdZdzdzMzsz MEsshls
i OL a3 tedzts s r :
(M= [Fl_ke-d3c_ kG
V] .3 ¢

LicOo dzj dzd J HodX j dzd W R haOtex § ©C tdifdsidd &z (s
LOCtsdz 1 6 lIstsdz®), LOfdMOdzedzr 2 o ftetsj € yc

ma:ganf’ Ph g—gan Pod—TIV. (1.31)

1 H i dzslsdzsfyls ' o j hpd-ijlias® dds @ C @ g H S s Mls

I bkted 0dd , § oGz h qPHe koo dz
RO 0o dzj dz 5 o) tolsd Uafazg: ofds@ES o P§ M
N d&z0 Mfttesgpdd dzdy © dOYOd desds kY Ofk
pMStstjddjd J MSstthls: jes ke jddy
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Mefteslsdo dzj dzed™ o 5L © QO jdaj. § o stushipds?2  HITS fiidads
fod Sohsts? MEEBO ofmjrn Hj2flsolksh dn dzO
dzdzs, hOwdS BRHjl HBHYEO®GHEWS f o Glsjs v dat
hOtedC O dzC@iloGEseifb h o tgigs Mz YO, ktkOs dzj d
fted ded BOj Is o d H

4
§nR§g@M —Po) — Vo =0. (1.32)

t P OW bktOodzjdedj (1.32) wldshdlsjd ds !
ro fodkzzyoOj d3

_ 4nR3 g(pn ~Po) (1.33)
3V,

Hdml+saOchb dets, Hdzv St Hjdjddy ¢l W
Ho dX J ded & h Qted ¢ O o NdHEBMIsd dzj SB - BHJ Bt
f dzts Is dats ) IOFzOBOOfetdE © d Y dHStsMIsd, O OS] M

CCMYf j tcd d3d dzls Oz d&zOw EMlsOdztse & O
] OBtk ® COyjMmbsesj Mk
slse j el ZOD sH d s fw dMmfdzj HEj BOW

"oLdCEoy dMmf sdz' L iz Isfyw flsj ¢ dz¥ dadz" 2
(5i8 ) — (tedfm. 1. 7). 4 dzOtelzy d yddzd dzH

Y ——=1 Ctwio' j cttdL sdsOd df j &j

. ) tcOMY sdztsy j dadzr j s H dzO tsls H

- b cOMmfMmisswdzdd L (o jtendww gjls!

LI | <i ™ dzdyd ktetsed ydHWMEAlsd dzO

P A d dzd dzH te ECtey f dzj dz dzO (I

1 qdsd & " j?2 o d dels ' d s

— 2 ftcj HdOL O] dzdz j H dzw b
-4 9 jtelsd S Odz detsfyls dw yif e gzeztf ©

7 S v h Otd ¢ O 9 YdHS BMIsd s tcj H

f sigsh 1 s fjSkdHAB] 60, )

t d BOjtedOzO " OdeO d Y dHS s

20 fsHMIsOs ¢ j

]l SteWHBS orf f sdzdzg] dedvw OB SIS

l.ufMmMlsOdztso d Is ¢ BdIsCd 1 d 2 dz0O yddzd dzH ey
BdXHE dddi3d (6 dddj? s slddQlsj d@asdzsy Q s
BjlssC HBsdzy jdz dORHdIs! MW dz20 tsHdes?2 cetstedL
2.RL BBj .o Is HJOMj Iste d COYHBGEts hOtedC O
ddzd H Odzdz j Mot Ojls dzOBtsteOdzls) . [ BT 1
Oter hOtdiBBo ©OLAd n HJOM] sEta/2. [ftej HJ dzd
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Eilsdls! hOwdS o YdHSBMI! §OC sy

3.4 1
f sd3tsh 1 & My CdzH 53] 6 O gL d3j ted Is o tcj d3w
BylsCOd 1 d 2. [l M hoOottdSd tSHAzs G
H9 O t©OLO. RL®BJtJdY LOfIdMOI! o IsOB d.
v OB dfly O

B d R» Pn Po L t Vo r

.4 8| B |¢c¥|cc¥| &8 | ¢ | &3/ § Cc/

1

2

3

Mt H

1

2

3

Mt H C

1

2

3

Mt H C

4RLABjtejddYy 5 . 3 { oclasidy IsH d Cipl3j hls@stex
HolOtcd tOL d3j Q) .

51 5 Wottligzdd tOmMmydIlsOls! M stotsmlis Iz
HodYjJddw COyHBEB hOtdSCO.

6.1 " yd mdzd Is ! L dz0u 4 dzd 4 Qisiwwq’uq’c;dzls@ fi
sfrlsO d Mtej Hdefz)) C@RYQEyPGdzEkj tcO h Otcd ¢ O.

71 sflstesdls: GOl d ¢ L Qo dfid sfylsd  f
Mesfteslsdo dzj dzed¥ ©E=f@OHJEMO h OdS O
8.1 1 yd fddls: Hiso jtedlsj dz dzgzs d tslsdatsth

qLBjtej dzdv CiWWdydj dzsO sy tstlsiafsprdzj dzd
HgOB st chstedzdzOd (0. 17) d (0. 18) .

Ssdastetsdz’ dz §] ot

1. vYiIlss dgOL " 9 0jlsfqw Mddzs?2 ¢tcndd3j HO?
2.{I yjcess LOadmdls MddzO0 Mftsilsde dzi dzd W
3./ dhdlsy By ssHdSEZ dL d3j toj dad v Cts4 W W
dmMfsdz Lizj B8 ©® HOdzdzs?2 OB SIS .

41 Of d" dixjdzjldmf v Hody Jdzdw M OttdS O dzO ¢
EyoOfmls¢ on.
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Josftovft19Cc (a1 fvd - 5
L bjJyasoa jJe3)]yaya J eR3IR v
AjdzZtcOB ElIstetse j 6 O L OC tsdzts o Mtsm tcOdzj dzd v

B nOddUud ME 52 1 dgjeedd, dLizyddedd L Oedmd
otej 3§ ded MtslzH Coftdsjdedf WdzttsAs friflssisdifyls M Otets o .

[ JsBHdCO dL d3j toj dzd 2
bfteketsds MskHOtejdedd Isey teH' j Isj dzO
LIssd3 Sddzi sduyd MEOw 1 dzj sedw o dzOyOdz
sMis' ¥ fjtjrtsHdls o {§lsjdydOdz dalzs 1 c
o dzz Istcg detizs Mnls Ode§ 6o O h - Mw  Isj dz 1 iy

jtch Qs h j2 WOL)] EZHOttO, {lsjdydod dow
~sHdls o Cddzilsdyd MSky 1 dzgjteade L Isdn
f sded B3Oded W Wodzj dedV MskzH Ot dzdWw toj O
slstej s Ho O f o] @gsize dgrdals foagzliz Bz c R O
sdzt Isdes kftelze d?2 ZHOt.
BMtsdzt sdets dgHiOfisigzc sdizf tclzc 52 HJj Wtstsds
COJjls, O €CddzilsdyjmcoOw L dzgj teecdWw Is J
Oh Oj Ismw o ts o dzlz Is to j dzdz® 1 dzj tecd ds .
dzv s sfqw  d Ho d§ RisfMis Mt sSHY@DC 5B At fi
dzd ftsCtswilsmw. ] L Issd3 MmMdzz yOg or f
d L O¢ tfds dzdpsEze ©® dzg ded WM d Mls j 3"
Yy M¢ ts2 d odzzlste]j dzdzj 2 ) , dzts L O¢ ts

dzj o' ff sdzdaw j Isfyw .
s dzt Is dzts HbEOMfietg Iz Stz Isd yJ S Ow 1 dzj tce d W
dzdzts s+ & ftej otcOh Ojlsqw o Isj dzyd
BOYdd, StkstOv foktd Bfwk! §jtjnt
sfMdzy EkZHOLO. Il fMdzEy0o] OB Mtsdzy Isdats

fMtsnteOdz) dadvs daf dipfisle de' Ofgle) dzff WL d3j ~ Odzd U 4 f
ssds MdMmisj BO MtskzH Ows h do mw Isj dz |
5 Is dzts Eftclzc d 2 EHOt, JsgjteH’ A Is j dz
w dHJjOddLOyd,j?2.,4 L&: f tod tot
ZJls. :
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] dmAtHdsd Momisswddd " Otr dORSHWISH
[ Mdzd (@t BAMEESQ dzts dzd Is Yoo, 2O SR B fipls o Is
BBy d2lslz MskzHOtj dzdY jJeB o dzdydzj?2 Issy!
sdz OLBo! jup MEsEsMBEsSteshls! &y ds do3
MrtcOdzj dedw i3j mn Odzed Yy MEs2 1 dgjteedd (1. 2

m,gh = % | (1.34)
[SkHO

GHhjo" MSISO fHI j BO yYJ dzsteO dzOMM OO 1
bydlsr e Ow, Ylsts

h=L(1-cosug,) = 2L sin? 2o
f sz o4 o
Vo = 2,/gL - sin? 20 01 (1.36)

] ©jLbkd kOl fr]tSIZHOtdsj Ao s CEs ' 2 € B e ¢
q cosEs hOwLO vigls Kdgids MCOmwEsPls § dsisy dzs
LOCtsdzO MsAteOdzj dedW + dzj tecdd 5 W isted3lzdzC

v, =2/gL -sin? 1.
2 (1.37)
v, =2,gL -sin? 22

mdo,i 6 dz , O Crlstste’ | BlsC dztsdgw Is v
Pfdcoalstcts? h Oter, MmMtsslse jIsMmise j dzad

dzd BT EHOtc hOtotse BM dz OB Mtsdzt Isdaets L
desdz MtsmtcOdzj dzdv dJd&fkzdzr MO (8,. 7)

d Br & MmMists t0Oo j dzMliseo O

MyVo; = MyVy + M,V (1.38)

M5y _ myVvi + M,V
2 2 2
{ J @z'j " Otr, BH&ROSEK, dzj Wwoeodwekfw (
Msdzs sdes bk ekze d 3. Clsts dzy dz2Olzh Ojls
.38), ds HjXEZOjIs dMftcOo jHdEzJdes " di3 60O
Jtecd? h Otets o H s d f tsfdzj mMtskzH Ot
tc O
tc Iz
LW

(1.39)

5 teqdiladsSifls ©j Odz degse s kZfekzesEts
s osowsHWkMY Cot WWdydjdisd o tsff
dudd dels o tsffmlisk® dztise dgjj dad) “dzWij dig' tg ¢ cbd to

PRI~
FSOgr®
=0 o o
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k:Vr:gZ_\él‘.
© Vi ‘Voz—Voﬂ’
K K +K,
Ko Ko+Koga'
G HVjo, Vi1 BlsdzgsmdIsjdz2 dzr | MCtstosGe PtocP Oiplso H
MzdgdsOtedzr j] SCddzjsduyjmecdj 1 dzgjteecdd h Otctseo H
1 Eflst o tcOfMfydmiscteni dzdzts ds tstelyf rsigifucijody h Otsr
ZH OO Ho dy Ezlsmw ) tcOL dz'vjy dzOnistds@atsddz’ dzO (
ftioslsdo sl sdzsy dasdv) ¢, s fiffdvligtsMis ' Zzw Bis@®SE s
Ve=0. UBSGHO dsydts L Of dMOIs!

2
M1Vo1

(1.40)
K,

Vio=Vo1; Kp1= , Ko2=0.

) ) (1.41)
V, =V, +Vy; K= m12V1 + mzzvz.

4 bkyjbtsd Wsttdkzd (1.41) Hdv St WWdy:
(1.40) daddds

K _V2+V1_
c ]
Vo1

_ mlvf + szg

(1.42)

Kk, (1.43)

2
M1Voy
Bt jHd Y ddkO bHOBO 2MQt®s dd3ts »p jsids Es'Gls! 1
1! essdzO (1. 3)
F=MAY, (1.44)

T
GHY-9tej 3w MtsRAWIOte joslecflzj ,dzd § MEBtesMisd HABSGEt
LIss ot dzw.
[dzv olststesets h OO vge®ly O dif EOW S dfE Stets s -

UBSEHO dL (1. 48Py Jdefigz yogzez ®OMyd sO Mt
FHOtO h Otctso

F

_MaVa (1.45)
T

COCMmy jted B dzls Oz dzOv b Mls Odztse € O

] ©OBGls] Hd&v dJhffdj Hcs Odd" bkitkcescts
LCMf jteddsj des Odz' dzOW EflsOdzsoa C O, BN d2 odH
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6
l |
= =
t dm9
s hlsOsdelz 1 ftedStejtfdzj dz dzO dzd Isw R
MmMC tsB ¢ Ho O h Ot O 2 . L G dzf tsIs € dzts dzj dat

SftejHjdvElsfw 5 "COdj 3. GCdjSltesdOc
SHdsets dL " Otwtss o t5IsE digisUA tdadalks @3 dfdftdsdz s
fjtj dsj P@lsdmwY h C Odzr 3.

Cdzj CSbtesdBOGcdzdls d Mmtsj Hddzj dedzr | IstsdzS d dic
MCsBSCOBRI Cdzj Bdl3' o jtndzjets Stsdzh Isj 2 dzO
BdzsC Iz 6 . Cdzj S Iststs dzdz 2 B dzts € f toj H da
Ldzj CtesdBOcdzdlstsds d tjcedmlsteOydd otej d§gj C

] steMsC o' ff sdzdzj dedvw tcOBSIST

1.0CCktcOlsdzts o MlsOo dIs! ) ftcOQolzt me s
MisOdz: dzts?2 o MlsOo CBM)s 0@z azsdzj of B2 O iz ldzdz'
2.¢ f sditsh + & tcjckzdzdtctse sydz n s st

EmlsOdztso € d sOCddz tBtOL 53, Ylstser dzd
bGLO o Odzd dz0 debdzj o' j lsdkjlsSd hCOd 3.
3.[stcjcbdzdse Ols! f sdztsy j dzd § h Qs o

CGsted L tsdzls Odz! dats 2 f dzsmC smisw A HES Mo d3j !
fsHeo JMO. (JceckdzdtesaClkz ftesdLotHdIs! dLc
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SOCYJ dLd3j dzj ded § o ff t5dzsydpoiE(jv? kdzQizts o j € Aedp]!
Ctoesdzh Isj 2 dzj .

41 OtcjedMmistcdtetso Ols ) L O tsdztso € j Is OB dz.
h OQtets o , slsfydls Odzdzy ij H dzWi f "o HIZO WO
dZzj osets h OO,

5/t H] dzdIls' HIddEr jskleEtg@ O OttO HEB Issy¢

6. 1 Jtoj A3 Misd s B3O dagjlk Istbs h € Odzj 3 9 ¢ toC
fsdzsyjddj d LOWdSMdse Ols!  j@ts.

7.1 Cdzg ydils! o fr]JlsJ hdzzte fdlsOdedw 1 dzj € Iste
CdzOoadhz c¢clCdz. Mmjl' e, wWOmMf sdzsy j dedzlz® dzO
1 Issegts dzO sOBdzs ddzH S Oydd or mMmajgleYylsmw dzkz
f sSHOdzats dzOff tow 3 j dzed § .

UGdeq’uO 1.2

di=_ ____ (ctgOH)_ . _(desgH) _ ( d3)
. i No1 T N N2 Qo1 oy Olp
#d b .4 61O fj | GO GO KO GLO GO
1.
2.
1 3.
4.
5.
ditcj H(
1.
2.
2 3.
4.
5.
dic] H(
1.
2.
3 3.
4.
5.
dtGcj H(

81 tisdL o jMmlsd Isted MkzHOt]jddY bhOkss, |
fsdsy jdzdd ©Oodse jmdw, O fc@pOPd 2616 &
fsdsy jddjd | &j CteskOcddlsO. [fijHjddls!
h Qs ot juEY b ObBsmssd slketsh (kesdk
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fsHe MO I o jtelsdROdzd ) totff t& 6 ¢ i GESIPEIEOHED
dzj o ¢ NN Ote ©
SO)YHEB] dqLBjtjdd] (totsgicDEmgis! Mdzj HE
O) Is¢ dzts dzd Is - ftcOQor 2 h Ote H S fnts
1 dzj Sstesd3OcdzdIstsdz d L Of dMmMOIs! L dzO01
fsHO | MO BINpo jtelsd & Odzd
BuBjHdoaNMdMm! , Ylsts dzjer 2 h Ot dzO=- BBt
dzOy Ols' Cdesf Sz culsOlse dzO 1 dzj SIsts
ftosdL B ®jcls h Otctso .
o) esdL o jfMmisd lsMmudls dzds wzd s djsded
ftcOotse N, Otz s tSlsBtcWMO dzj o sEts N (
Lzdz! IsOIsT dL d3d e dzed?2 L Odzj MiIsd o K
3 Ols CzOoadhk culsts e. lted 1 Ists
J S btotsdzdesets BdzsC O o' Mo j ldgddsnw
Hils fBHOdts dzOf tew ) § dzd 4 .
0.l r fgfdedz dL dBitejdedw s .8 fwlis: tc O
fsdztsy jdedd  dzj ClstetsdBOG dzd Is O.
101 wso j isd  dep Npd By dztliyf todste jfrts dztsy § dzd ¥ =
Ldzj Clstesd30G dzd Is O Noy af3j s jv v pIB0)RL). (dAd Q)
11, r Cdzs ydils' 1 dzfsCsdtsdzdpisDdm{ gz  dzj € Istets
ZzO0 CdzOoadhkz ¢l Cdz. Mmjls' &, wOMY sdztsy j dzdzk
120 02Isd fMmtej H dad j L 2Oy dzd ™, o @® j dsjOedh J
L dzOy NgddN2H dzv C Oy HBs2 Mmjtedd dL d3j toj ded 2 .
13./ftcjH]jdzdIls! Ekcdzr tslsCdztsdzj dzgdv h Otetso
g1 =Ny~ Og;
a; =N;-0Oy; (1.46)
oy =N, -0y,
dmy sdz' L 2w Mtc Nudled § L dzOyd dzd W
4. ftcjHjddls! H WstodzdzOdgve (vl vo8 62y (
COYHEB?2 Mjtedd dLBItejdd?2 d  tsdzlzyg dedz" J

s OB d&Zzdyo 1. 3

c)X d
H) O
1 dz
B Iz

m=____tpm=___ ¥
g J ¢ Vo Vi Vo teroy| 1@ sl Ke K. T F
o/ f o5/ f B/ {CaR/ Ca/| « | + | @ | H
1
2
3

151 Lo jMmdls: hotwr dO IsjrddujmMSdn ojfy
OB SOkt . 1 0§dMmOlk! §sdzyj dd j L dzOA
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16. dv COYHB2 Mjtdd dL d3gj toj dad 2 :
O) sHMyYdIsOIls: dzOyoOdz! dz@f 2 dasf zadz2 iy Md Mmls g

Pdzo 7 MiVo1 (1.47)
dqd GCtdzj ydz@ 2 i3 zdzr m

g s{HM2Vo —MyVy, (1.48)
Eydlsr o Ow Yls ts i sdzj EHOtO h Ot
f tosls d o ' js dbiply) tidc s dz"

BMtcOo dzd Is - L dzOyj dzdvV dzOyOdz! detsegts d €t
W tstc dzlz dzj

n=Pes (1.49)
Pazo

o) ftojHjdzd Is! Cl WWdydd dzls &kt ls O dzts 9 dz
Wsttdkzdj (1.42).

) OmMMmydIlsOls CeL W Wdydj dzls e ®fishis Odzts 9 d
WstedBkzdzj. (1. 43)

H)y Of dMOIs 9 IsOBdz. 1. 3 Mtej HdEjdjL L dzOyJ
sOBdz. 1. 2) d 5 Wstedilzdzj (1. 45) tsftcj
F. 1 0dzj Misd ftsdzzyd dzgdz" § L dzOyj dedw o IS¢

170 sstesdls! ctOWdSsd:

OL O dfMmd d3stsmisd md dzr ZH OO tsls ts s dzts f
MisOdzC d o O h d=fifwy); h Otcts o

BLOoadMmMddsmisd otcj d3j dz2d MskzHOtcj dzedw sls
MlsOdzC do O h r=fi(wy). " Otets o

stdzlstotsdz dzF j ot tesfyr

1.s0C2 bHOW dOL' 90jlshw OBfMsds sdets ki ok
250082 bHOWL &OL' 90jlsfmw OB Md lsdas dzj L
3.506d] LOCGdr MshtOdz Bz do ks dzts dodaf & Iz & e

0¢dj L OC tsdzr ftsa tc Odzj dad W or f tsdzdzw ¥ Is
ftezetsdy ZHOWGj ?
5s0Cts?2 EZHOt dzOL ' 90jlsfqw yj dzstc Ozt dzr o3?
6.s 0¢ tftejHjdzdls! Mejruder?bs Mz yj dzlste@
h OQtctso ?

7Yysts ROOSCIjtedLEels St WWdysfijlogs o sff
1 dgj eedd?

8.1l COCdR ftjHjdOR dsyjl dL djdwvis: v ¢
1 dzgj tcedd?
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fosftouvft10Cc 1 ¢DJfvd - 5
L bjJyasoa 90} e3)]yaya ] eR3
Ajdz t@actslejicC O L OStdtse MishtcOdzj dad W
Eug{j@”dzidzm fslsjte! 4 tzsea3@d ddz0f tagf z fizp L
H Jd .
[jBHdSO dL d3j toj dad 2
t OmMMmdssisted B3 ftoddsj dzgj dedj L OC sdatso

MsRteOdzj dzdv & kdz MOT g 4 ateecdd o tod
MszHOtj dzadd HAW T kg ] 4m~f

tcOMMBOId o Ols stz Th 7

dzj zf czedr h Otse, H ¢ | 5 dz!

f 6w dsts 2 dgvfipehjju2 g 7 T

vOC B2 EZHOt dZOL M 90 s KK gt [z 3.
lted EZHOte] hOter HjusY®RIEEZS MY .
yOfls! 1 dzjtecdd, SCtlststets? tsded B &ZOH Odzd
JtjnHdIls ©® 1 dzjteed® HJWHBBOYJJ.

ted djkzftckzetsds EHOt] Cddzj sdyd M& OwW
dzj eV Isjdz f sdzdetsmiss ¥ dJdzd yYyOMmilsd ydats
sMmitzh Otc® dzdets TECBWISMW, dzdBts Hod)Y Lk
Ctesfmis! ¢ COC JHds] yJ daztsyj. ltcd OB
fr]ls tcOdzj dzdv ddi3f 2dzr MO o' §f sdzdew §j syw , o
1 dzj ecdfidls . )| LIstsdz Mz yoO,j sy dets G ts9 tStc
M- tedij o Bdzjj " J-tds¢ Gga d@Bkindizid Mizc
4dz,4tec:o[c{ (B nOdzed yj MSts?2 d odzzlstcj dadzaj 2 ) .
100 dh jds LOCtBdz MsnteOdzj dzdv disf 2z MO:
MV, + MoV = (My + M)V (1.50)
d LOCBdz MsntcOdey dzdWw 1 dzj tec d ( :

2 2 2
m12v1 N m22V2 _ (my +my)v + AE, (151

GHJy, M- i30MMr MtskHOtew g 0,f,--MMC sc@®iptse d -~
EHOBOS stetsfyls!  h OtetsAy - L dgjfifeln d iz HHOjEOS tc 3O Y ¢
RLAJ dzj dedjy  Sdzdets?2 34 -~ Odzed yd ME 2 L dzj
LIssd3 Mz yOj t©Oodats dL o3 daj deds dr € ddzj k
A[ :dzOllKKledzJ;u.
lef+m2V§_(m1+m2)V2: mm; (v, —V,)?,
2 2 2 2(my + m,)
GHWY,—Vy)-lsdzsmdIsj dz2 dzOwv MCtstesMmis! " Otetso 1

Al =
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1o EHOt] djibftzed Ijk0 fodsetejlsos
NMEotOdY j sfw  fsfd] EHOBO (SfsOltydov
e j teh O sfY tOB BlHAD,]| Is G ls SHOO W daj GlEtg@ Y dH j ¥
At. {OBBEO HjWstkOUydd ©O0sdO ke’ dd 5
s j dz:

A=AE=_ M2
2(my +my)

[fMdzd okttt kjds Hs BHOKO sy &t dzj § HeE

(v —Vy)°.

e~ M2 ol My
2(my +my) (Mg +my)

| ©OBGl] HoO hOwO OO djf O sl EzOE O Idnj |
md .M SHo jMhjdr dz® dedlsv™ R10)H dzddsd®d Lh Qe d T
SlsC dzts dzd Is o, B4 pEtsd j oo sdzOYOd desE & f 5 dzts
sts ¢ dBsd3j dzlskz MszHOtj ddw M dzj f sHe dy dz' d3
BHjls dd&jly MSsEsmls! v

7
mlgh:mlzvl; vy =+/2gh,

GHJj-9h MslsO® ftsHiI jBO yYijfisdcOj ci®@migls ¢ @@tcdd] dzd
ez RL tdm. 1. 8 o dHdzts

h=L - Lcosog, = 2L sin? 2L,
[ & kZHOO
v1:2-1/gLsin%. (1.52)

1 sfmMdzj dzj zftckzetsets kZHOtO

v=2- gLsin%, (153
CHjo-WwOYOd dzOWq MSdstods fpdsls € dzts dzj dzd v h Oteso o |
RL Misldsh j-dd2 37). As)zzyd® o' Oy j dzd j
LOtOy] dedzs? 20 H) W sROUds ftd dzj Zftekets
Al =2mlgL(sin2%—sin2%j—2m2gLsin2%. (154)
} ted=mp=m
AE = 2mgL(sin2% - ZsinZ%j. (155)

[ sdzw 1 dfjfipdscidsf .M f slsj oW dzdets? fted dzj Zz§ telzg
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AE sir? &
§="=1-2 2 (1.56)
Ky sin® 0L

CCM jted Bj dels Ocdz' zOW EMlsOdgts o
[BRd2 odH {SmYjteddsj dzls Oczr dzts 2 11z fiyls O dats
9 8

ol

3
4

11 12

7
Iz

6\\/ ™~ —_ | /7
10
——14

1 /

2\ 7 o Ca o

| / / / / ]
e / /) =
17 16 15 13

tdm.

[dz0 fshsdls dL shdztseo Odzdw 1 ) tsj
BOddCtso 3 d 4 ) &jROddL &sds dL d3j dzj dz
HokR hGCOdk 6, 7; 1d&jShkesdOcddlso 11 d
ftcjHMsOoadzv s Is M2 h OtGr fsHoe jh j dzde
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Mlsts2Cj. 1dkd Hett2dzr § d ddzd® s L @Y dd3r Hd
H dzd dz" .
f JrOdedL d3 dL d3j deJ dedW 3 Y yJ destetso segts tcOMmf
® Hj2MmMsodj wWkyS¢s?2 8 d Wdi¢MmMdtlzjlsmMw c02¢C
[ ©J h € Odzr Mz Ols Hdzw tsftcjHJjdzj dedWw  daC
sSlsC dztsdzj dedw h Otese tls fsdzsy j dzgdW¥ tcOo daetso
By des fjtoj 3OO & dEMYtcOdzdes 3 § sdztsy § dz
oddzstse. [ OCMdBOdz dzr 2 wlsfimyd s°. 15 COYHEB2
Cdzj Clstctsd3ZOc dzdls ftoj HdAdz2OL d&zOyj dz HdzWw [k H j toy
h Otc® 9o lsC dzsdzj degdesdz f sdzsy jdzdd. t( jekzdzdt
sizh j Mise dzv j Ismyw yojddadlsits d3 dij2C.Is elstelgRts dzd ISO  H s
Slstcj czdzdtctso Odgs SOC, vybtse' Jjets €M Msef
dzj Bz h OO d yYlstser ttdz ftcOoddz dzts tsted  dzls d to
g fodish' ¢ twjekdzdteseotsydsr » tSftstc 2 kMO
f sdztsy § ded J B3O wslslad Clssfigls o  d ) fy Ztctso dzj d3. J
mMsmistswdzadd N Oter H s dzy dzr COMOIs! Mw Hlze HI
ZO-tsHdIs' Mw o § OttOdzdzj dz! dets? 9o j tclsd ¢ Odz! dats 2
[dStesmj CEdHsd3j tc Mdzey dls H dzw gL d3j toj dzd
hOtectseo (9o 1 Ists?2 OBl dzgj dMmftsdz L kzjIlsfmw) .
1 P jtejHded 2 §Odgj dzd EfMlsOdetseo € d dzOR tsH W Isw
Cdesf CO fAwjls? 0 (13) Hdw oCd¥Yjdedw f dlsOdz
Cdesf CO A1 EMCO (16) HAdvW lsCdz® yj dzedw 1 dzj

) SEeWHEBSC of f sdzdzj dzed™ OB GlsT

itcjH dOYUOdsd dJLdjtjddY osLejMmdls! h Ot
L ZOlyr - dBeSLOdsO. uvMlsOdasa dls! 1§t
Sdzs Oz des ) fosdsh! ¥ w©jcbddeokj & -
COMOls! fw 9 f sdztsy j dzd g ttOo dzts o § fn
qesotsydsz d3 oddzlstsdy 5. VLHOt HBsdzy j dz
G

d
tc
b
sde0jlsMY (o] ¢k dd ctsw OPAFQ .5 H dzd dz¥ dzd s j 2

z
L
d
dz
d

MisOdzso d Is hCOdzr IOS, ybtser {tsdztsy j dzd
gL ¢ s dzlz dzs COYHB?2 h COdz , LOCte] f s
dztsy j ded W Qo dagtse j Mdw h OQtetse o HJj dzj dzd W =

Cdzt ydls! EfMmlsOodds,e CdzO»Olfyj Is@ dzR@tPDOE fAd jlss O
d {Istsd3 H =szyimy dk@®RfvtcjydW tcsosets dqdzn d € Ol

L d3j ted Is Hdzd dzz  dzd Isj 2 fsHe j MO (HEB

4 dzd w fsolsstedIs! Is tc tcOL O. 1 ©021sd
I'Lsoa Oy Jjets 9 ttOMyjlsOn.

VftcOy dzj dzad J 1.
1. 1ssHe jMmMdls: dzO dzdIsd Ho9 O hOttO® M St
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2. sC dptsedz ff jtcor 2 N Ot HB Mffted C smdzese
ZzOte BEHJjIs EHjtyde Ols: mMwv d&BOG dzd Is ts d3. I
(ted®) T ftcj H] dzd Is! e tsdz op st lsizts digOdadondz! dipts
f cdztsy (agatpts H Jj dzj dzd°). h € Odz'

3l tese jtodIs! zOr sH dIsmvw tirddzd 4 Is HftddEAHs W |
fsdztsy j dzd d tcOo dztso-Jf g | oy @dzd dzlz§ dz@® ) .

4. 1 0)0Is! Cdesf €S2 Al EMGO. 1tetsdL S2HJ

5. [ftjH]jdzds! etztsdakilsf tizifdzj dzfw OO ¢
sOBdz. 1. 4.

v OB dzddyO 1.
[OlitedOdzr " Oteisth dzO fiff dzep dzdf dz dzd dz

Olo1
15° 10° 5°
) o Al ) o Al ) o Al )
.46 |ctcd Y - |eteq r Y - |eteq 1 Y
1
2
3
Mtcj H
L d&zOyJ

BRMY Sz L v s tefiBlzz( UsOMMudlsOls: st
dzj o c B! Ea B Hj ¥ s tekEO5H] . 1dz@.2 Is § st
7)1 solststedls! f. 4 1...5 Isted t@Ll®, H dzv
1°,5. (jLEzd OT 4 Odzjmlsd o IlsOBd 1.

VI teO) dzgj dad j 2
1. 10Rjddls! okttes?2 h Ot dO djlsOdzddy

v OB dzd5y O 1.
[ O jtedOdzr N Otetsdgj Is Jddrd fyls  dzd dz

o1

15° 10° 5°
) o A[ ) o Al ) o Al )
.40 |ctcq 1 Y - Gteq 1 - Gte( 1
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2. 1wmolktstedls! bkfwOydsj dedj 1.
3.t Offydlols: felsjted 1dsjtecdd dz® dzgjkzy
W st i3z dBDAB(LE6L . L Odzj fiflsd o IsOBdz. 1.

Stsdasdz' dz' | oG tetsMmr

1. 1 yjddz o twWOBBI] btjBlzjlsMmw, ylstse" L

2.y j Bz t0Oo dzO f siIsj dzyd Odz! dzOwY + dzj e dw Iz
so jtcHsEB Isj dzO?

3. sckls dzd B'" Is! MEsttsMisd h Otetse § sMmdzj
sHddzOC o " dzd ?

4.l Hddz h Ot Hod) jlsmftsHO@ 3 jtzzce 20C dzd L d3j
M stetsmis! Hjtecosets h OO fmdzj OB Mtsds Isda
OBfMMtsdzs Isdets dzj zf tczdtsegts EZHOtO, j Mdzd BOMH
BOMMO olktstetsets N OO L d2Oydlsj dz@ des BtsSdz! h j,

Oae3a3f o 3Rbead; 1

Il COCtd3 LOSCtsdpw § stizszj o Mtz YLOJ Is
sO¢Cdj Mddzr 17 L dOjlsj ?

Il Yy &3 LOCdzt yojlsmw L OCBdz oafMmj dgd tedetsc t
sts IsSOCtsj] twOodatsHj2Mlsolzes h OW dzj MC sdzt €
Z ( BOIj tcdOdz! dzts?2 Istsycj) ?

Meso dets] EkRZteOQodzi dzdd HdAZOBISCd Jsmiskzy OL
WEs jls qd3f zdz! ) Isj d&zO  Jd3f zdz' iy My dzr ?
stedIsd?2 LOGCEdz 1/ 8 Istsdz0O.

YyiIsts dzOL " 9 OjIsmw L Od3SC dzzls 52 34 »~ Odzd U d
1 OCtsdz MsrteOdzj dedv ddi3f zdz' MO.
0. (OBfslO, &sh dshls: .
1. 1 yYydd&3 smtse J dedesmisd € sdzmd tco Olsd o dz' ~
2. 1 C0OLOIY, ybt MddzO Iswy jMmisd ¢ tsdzmj t
3SSEGHO o fsdzdg” jIsfqpv L OCsdz MisatcOdzgj dzgdwW ¢
sOCB] ftdz dOLT" 90jIsmw §tslsj dyd Odz' c
OCts?2 EZHOt dzOL M 9 OjIsmw OBMtsdzs Isdes 1§ tcklz
OCdj LOCBdy MrtOdzj dzdw o' ff sdzdgw & Isyw
J’?
0¢d

TRWN R
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Q_
PRRERPRPRPPOONO® O -
N <

N
T
oo ul
S'm'm:h

J mMeEw@dz] dzdwvw o' ftsdzdzv ¥ sipw Y tcd OB
BHGmJ?

18y jd3 tsBi Widzy j Ismw zd3j dz' N § dzd 4§ d3d ~» Odzd
OBMdzt Isdets dzgj f tezetsdg kZH Ot ?

19 sazzydlilsy o" Oy Jdzdy HdzW (tslsj dzyd Odz! dats?
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_ t ¢ v r o [ 2
O3RyReadi @aa=a e©Yopaaosoa 8Ya

1l ®h j dzd J so jtcH G 5 ISJZ'O otsCtolzg
dzd f SH o dx dats 2H o dEndd dzd J fn s dats 2
msjfjde * MosesH' . [ je0 (SPa03ih j dadv
9 jCl@BwzOf tQodzj dz o Hisd 5 ! Oh jdzedw Z
fs fcOode fOotscts oddz L2.1) .

LG disp O K RA g0 120 ks as! qd tgs
9 jClststcQzls Otlzgetigg 5 kG dzts o 1. dzd W
5] Z0 ¢ fusHtdydljd ds Lgtr" - o Masd 1

§_do. \m:d—q’. (2.1)
dt’ dt

1 tod tc ©9 dzts d3j tc dzts d3 9 tcOl | dz Z G dztso OW
mMEsteeMlsconst, O ozotsdz { s

0]
[ ddzj 2 ds@us fiyfisiftetsd L & Sdz! dets?2 ZtsyS d
¢, EZHO] dds?2 d&O tGOfr]fr]lstSWdtchquR sls tsfd

v:(;—ts; dS= Rdp =Rndt;
llsdzlzv‘qG)J(mB v = R
1 jCIREte, ISCEHO dBsyds LOfdmols:!

V=[&R]. (2.2)
4 Htokzets?2 Mt ds g o
V=[o,r1 =[] + R =[] +[oR].
L& 50C¢ ¢ Atq K juSdistetelr) QRiE=0. Ists
] jCdsten OteOCkjtedL s hd2 B Mistesisk, L d3
ZOL " o RFgHzRY " &3 EZMCtstej dad j o
C:%. (2.3)
[ Mdzd k¢ dso @ Mg Bigls@fsls, ks o jCEst bk
ZOf tcOodzj dz 5 t5fd otOh jdadw) tod sizdzp de' M
o dz0 1§ tc O 9oz Cispdtads Is d o ts s dzts ) dats
[ ddzj 2detsj EMmSttejddj IbtsySd ¢ (tedf.

or 60O >|4dzo[4 Hdzw MmMEtstesmisd (2. 2) :
C{jﬂ &+ —1S9SR =SS RIHISR = 0 R+SRL (24)
Hg, - dats to 30 d& dEjdze j dzyd Odz! detsj EMStstey ded § .
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lejHjd fdvisdw B4 dels O M dz d dd3
dzj f sHo dy dzs2 IssysSd J.

[ s3] dzls s dfs Isiptir d s j dz! dzts  dzj f SHo gy dzts2 sty
oj Clhtstedas  totsd eoaj jSHssdal) to tieeOHfjzdp@s ¢ 5 d L Is)
ssudb%yddfsy jddY Md@End. d@dind &iz 2) :

= Vi=[F/F. (2.5)
[ BH 2 dz 1L Ists?2 o j dzd yd dzr
M = rFsino = FL,

GHl=rsina - dzj yts Mmddz ,h jlsj. § . Ctc
tcOmMmlsswdzedj tsis lstsuQc{ [ HB
tdm. Mddi-Fetsdz &)y HEFGH CIststs Ok
JJQIsEtGHJth[szHq’QIzdetG,J dzo ff Etisfigfstefipl@d dzO0R St
9JCItstcO®, d d&OftwOoadzjdz fts BB Yydzesd3dz § cOo d
¢ dzO dzts ¢ ddyidd4isdzls s d3 d daR@lsizj PO dz' dats 2 ssysd
slsdetsd s j dz¢ dzts dzj f sH o d Y dats 2 stsy<d { (

ftesdL o jHjdadg:

L= [rm\\/] (2.6)
BsHEd (st
L =rmvsino.

) sz yd s Mo wiL !  [dst d3 iy titacz! @A L o S H dzOW
otoj Bj dzad tsls Rs®Rj dlsO dfkzd MO yoOfmksdy' to

|
d—L:— ﬁ{%,mﬂ{ﬁ—d(z‘ﬂ. (2.7)

dt
5 O¢ %%@% st fjiots] MkZOCO]ds] o (2. 7)

o
{%,m\ﬂ:[\%m\%zo.

HC OMdets (1. 3) odetstolsig] middO@D]J Ik jo ks H j
pamy_ieG_ G -

) sHfsOodzvw (2. 8) OO, ey usjsd
GOl jted Odz dzgs?2 IstsyS (.

- C
a_wv
dt

(2.9)
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{ Off esiisteOddd (2. 9) &0 mdhsj Bz &Ols
Hiw COYHB2 Isowles, dz@ Udijsi otOf fMlsoazs s € C
d odej"Ndedj Mmddzr. 1ted Mmzsyjdedd L Isdn
odz st j dzdegd 2 Mgz SBtOdlsMw o dbder o
MdMmlsj & &ObjtedOd d & ksyj S

g—il\(ﬂ: - (2.10)

dt_i:1 9 dzj’ :
S. j. fsdLobHMGOV &Ed| dis®] dd dgf  dzts Iy O
BOlj 6O dz & Issyj S Gldshdls]d dgs dj
5 ClhiStodas? Mg Bsdsj destse oMmjn odajhc

ssySd J.
n C
[ 2 L OC dzlz Is M, JfieDinds § thts dz \pdjtsdgz M ts - ts O da
i=1
Bsd3d dzls © HBf'iz dy @Bl jdg d Odz! dz" = Istsyd ¢
C nC
L=>L;=const. (2.11)
i=1
[ dzv fsdzzyj dedv EtcOgedzj dzadv Ho d X j dad VW
sj &0, otcOh O h j ¢gsfw o 5C tolzg
dzj f sHo gy des?2 ©fd, fdz :
PicOodzj dzdd (2. 9) , oL\
ZtcOo dzj dzd W H dzw Istsyj S
otcOh jdzdw Z.
[ mdzd Co WsQYhdels, M j d3lz ipw
dzj fsHe dy dzs?2 tsmd, F,fted dztsy j dz® "d dzO
sts dstsdsi dels M dzr  sldgsihdsj & ds shd  Z
(tedm. 2. 3) BEHJIS: t df.
I\\/IJZZ[F\\;’IE]Z' (2.12)
vOC FRdgsy dzs ftojHmlsOadls! o odHj (tdf.
F=E +F +F, (2.13)
Is ts g O o O O
[R'I\:]z:[R’Fz]z+[R’Fr]z+[R’FR]Z:O+[R’Fr]z+0;
fdzj Hise Olsj dz' dats
M. =[RE]. (2.14)
sts j Mls! o dzd yd dz0 dstsd3j dzls © M d azf s ls dzfs
IsOdze § dzyd Odz! dzts? MEfls @ gsagPeihi j2 Mo dzf
LicOodzj dzdj HIdZOBISd Isj dZzO, otcOh O h j @t
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da., C
=M,. 2.15
dt Z ( )
VHlp s ds dids d B 2dz MO o ON O h jatsy Isj &zO f
] mMstslse JIsMmise d d 1g] ez Is g tcdf O de ddgr -~ ) disfridsyj
MshisQoadzvwe hda otcOh O M jjMw Isj dzts:
C nc C C

L, =>[FrmVi], :Zn:[rzi’mi\%] z +Zn:[|gi’mi\9i] 2
i=1 i—1 i1

JJQISE[t%,mi\C/:i] fdwefjdidiezdvtejd tMmMd Z d (1t
i=1
MzOc O d3tsy tw0Oo dzts dzlz dzs .

UG HO
C n C C n C cG n n
LZZZ[Ri’miVi]z:Z[Riimi[miRi]]:zw'miRiz:(gzmiRiz-
i—1 i—1 i—1 i—1

(2.16)

s BBO ftesdL e jHjdfp s GaEEd r T Istyj S
MM Oo dwe hdn Isj dets ( MdMmlsj gz stz dz®@ o
dzj CBlsstes? tfd ( o tc AGidledis)s, d3 G Tegy@idls fyw
Slsdzsdlsj oz dzts { Ists?2 f5Md.

J:imin, (2.17),

i=1
GHjMIOdW tcdzOW o j dzd yd dz@, o -WdMmlsj &dj wrR dL
UBEHO dL (2.16) d (2.17) fkzy0Oj o

v

L, =J0. (2.18)
ltesHdWW jtojdzydtesoa O fts otej d3j ded o Oy j dzd

d C C d
—(L.,)=M,, =—(Jo).
S =M, =59

Z; [ Mdzd dBsdEj dzs ddzj eydd otcO
'\a~ _, s &zO f tsiistsw dzj dz, Ists
I. l.'o

. C s
m_ M, = 9o _ € (2.19)

s I'I! dt
Cltsmdase dats §  zHeDoz@iE A )
; oGO Olsj dz' dals@ Hodyj ded ™

Z/ otcOh O h jetsmMw otCtkze dzj f SH O
v tej B0z jleXdp) @0 4) 1 BB

0 ddzj eydd Isj &zO wlsdesmdlsj dz! dats

sid fAfJo 0o jdz MEzddj B
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5j 0 Gshdsshdsfhdz AZ0, fsAasHY j2 yjts

f Otc Odzdzj dz' dats 2 H O dzdzts 2 d ftotsdL o j HJ dac
cOfmMMmlssw ddy O dBjyHkz hw dd.
Jo = J, + maZ. (2.20)

s d dzi Is d y izf) OHON O higledstiiyd s j dz' dzts Sdgdf SH ¢
5j &0 OSCx%,j LOoadmdl Gk jet &sdj dsO dc

J(DZ

S =—o1. (2.21)
2
Cdzj d3j dzls Otc df@] t@EO®IgGAzdd Iso jteHe s Isj d
8¢ =-dof (2.22)
GHJ -dtOh O8 h 2 oRagjtcds, f <o steslsO Isj &zO 4

sz dzls O [ .
RL kZtOodzj dzedvw (DOCHBHz) MRy dtsdij

HdzW 15§ zO ddzd, frpdd@ja@fsrh dissjfipr o sCtelze  dzf f
MOdstsds Hjdzj, 4 Mdzd HEE=0L Ol dzzlsts2 g fls ]

C n _C
L, => Jo; =const (2.23)
i=1

G

I

d-u d fy dztdh) dldnjlsdy d3* . _

vt JMmis!, JMmded MEzBEOtd 2 Bsdkd dls Mg
dMmlsj Bz Isjdz tslsdshdljd ds thd otOhj
Bfzdz' MO 1 Istséts IsjdzO ddzd MmdMlsj dgr Isj
MisOj lsmw dzj dL d3j dzdz’ of.

forftouvftroCc s v - 7
Aes3sogeveadodu®@eRNRa>»2803GI2I2 ©I 3
>68Y0W033B82909 9 3R3yde eay3d

Ajdz t@aEEgewvw Gjodjbtedyd MSdj t©OLd
LOMMUudisOl! Jjets dsdj dls ddzj sydd.

[ JBHdCO dL d3d e dzd 2

I tOBtlj Gtdkjds ddzjteydd sftjHjdw
Bd s Odzdzd yd ME 52 f dzOfplsdzR A teikrfdndk' Oy tslOeH jd
cOHdERmEHBIMR. 2. 5). 1 &ZOMisdder dJLcEGlkso dzj
(lsOd , Ol bk dz' | iy z@s  Odz¥ 3q dzd v ) .
fesdLosHdlsmY shdashdlsj d ds shd [,
HGMEO d fEBEGBHWh j2 yjEasic. jE5 &) Bdj st

0oz
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N -
@)

t dm. t df.

[sdjdds ddzjteydd (2.17) &OjtedOd ds?2 Ist
sfd, Gl Cthttes? BdO HOd O &0 oMmMlssw

J=mr?. (2.24)

Bdzzydd o O J dedJ H dg'ls sdEs dBF dzls G § diatz) Watpd
Ofr]fnlsl3'.D m d tcOHdEZzMd3 R slsdzsmd Is
dzH d € Iz dzv to dzts 2 J gt f dzsmMC sMmisd d |
stedyd MSd2 yjdzlste (tedm. 2. 6) .

J B3 fsdevisd] o jten deaffll@®? § dztsls dats Mk

m
tR?
ted HMIsOo d d, Ylsts Mmdmisd B30 MizBis § ts t B tzy gt

stcd CBdzt yo wOHdqEmMtsdy r BJd M Bdzj ydzts
h OH ' d$=Bmigh,y@® EBOMMO

2mrdr
R?
[ B3] dzls ddzj eydd Stdzr yo slsdtsmdlsj dzv dets tsf

3
dd = Z”F‘:Zdr . (2.27)

[ dzv  dzOF 5y H j daf dzj taBfdgj das®MC O slsdeshdlsj dz
fesddlsjctedekbjd or €Oy jdzdj (2.27)

RZ

Jo_deO_ m2'
[sBjdls ddzjteydd HIMSO f Ctbkcdr § tlsoj
SftejhHjddls! COC ©OL dshmls! &k dsss ddzj sy
3d BOMSEHED HSC Slssk’ 2 L Odd 350d B' ©lsojtehlsc
d B' dz MHj &ZOdz dL ket 3] ®HBOLjtedOkO d d &

}
d
J t6
J B

)

] H

¢

g4

a3d
J

c= (2.25)

dm=oc-ds=

(2.26)

ZT jr3dr=

(2.28)
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[sdjdals ddzjteydd BEd e e @b dzts
WstedBkzdj (2.28) ©0oj dz

2
3= TR (2.30)
2
O BBOzsets HIBI®R]BPAMFEEMM (5 Isjsted dj
2
¥ = m22R2 +mya2. (2.31)

vz HBO Olsj dz! dets, TR. Bz dzj § d3. 29 )
:mlRf_(mzR%

Jo

. S mzaz] :%[mlRf —m,(R3 +2a%)]. (2.32)

fOMMO m HdMEO M ortejLtsd3 tcOo dzO
m=m;—m, (2.33)
d dtsydls B'Is! BftejHjdjdO M fsdksh s IS

Il tcOLddg mJ tcojL BZOMME m HdMEO M orf
LOYdh i dpdn m yjtjL ¢ 5o ] ten dasdaslaizizts d Ozt

(2.25):
m=c-Sdm,=c-S,,
¢ Hg=1R?d S,=7R5.
g dzfsie Ols j dz' dafs
m,=c-nRY d m, =o-nR3. (2.34)
] sHfMfsO@oadzww (2.34) 9o (2.33), {§tdkzycC
ol tej L B
m=o-n1(RZ - R3). (2.35)

RL (2.34) d (2.35) deyds §sdkiydls:
mujtejL ®BOMME m:

m  Rf 1
m R{-R3 1-(Ry/Ry)?
m
m, = ; (2.36)
1-(R,/Ry)?
m, R; 1

m R{-R3 (Ry/R,)*-1
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m

m, = . 2.37
* (Ry/Ry)?-1 (237)
] SHMlsOpddzym Wstodsz ez (2. 32), §odkzy®] &
2 2 2
JO:E{ MR Z—IMR2+§a). (2.38)
2[1-(Ry/Ry)” (Ry/Rp)“ -1
- OS¢ COC Git®jltedyj MSd?
HdMS j dzj  teESS L eO Wl jidsts h 0 ¥
///rﬁb hIsOdzG j dgydeC ey  dL d3j eW ¥ Is
- 1)-4d D HdMGQE@ Blse Ml "diR HdOdj st
i D-2R, d d=2R,. { OffissY ddj dsj >
; shwdd O GtjHjdvsls 6 d
Y {sCO0OLOddr 8 &z0 tedf. 2. 7
« L 5 d D
a=L+o-—, (2.39)
tdm. 2 2

UBGHO dzep@lIs § dz! dzts tcOMmyJ
W st sz dzO H dzv  di3tsgRJddPs @ dndzjote edid I3 f ted B Is e

J_m D? _d2+2(2L+d—D)2
° 8|1-(d/D)? (D/d)? -1

(2.40)

CCMy jtod Bj dEs Ozt dzOW kMl Odzse § O

I MMksOs 1 SMYijtd Bj dzsOdz dats?2 EkMlsOdztso €
DHdMS M CStkdcd & o jwihlsdj d.
2) hMlIsOdze jHdAyd A p'te d ded W G d sd3d Isted yd M& dn
3) kjndduimSdj ojfmr d ©OL dtso j MCd H d
) StV HESS o' fsdzdzj dzdV OB sl
LRLBjtedls! hilsOdej dzydteSbdzj s (tedf. 2. 7)
slso jemisdw d sedyH' ) ~1B0K dzsp §j bl diy dsjOsf d

L Bj telj @A @MOIs! o OBz 2. 1.
2RLBjtedls! hlsOdzG j dzydteSzdzj d3 6OL Bjte L He
3.JftejHjddls! ®&OMME HIMEO ) ortjLtsdd m
20 oJ MOR, djdvv &BjfMsOkd HdMC d tOL datso |
4.1t OMMudlsOls' Mmtj Hdedd ODBWLdgimsd ud MEdJ L c
5.RfYf tsdz' L v  ftej vDdat{  d M, dzOfUy dzff ste Bz dzj (2.
SftejHjddls! dodjdds ddzggteydd HdMSO M o' toj
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s OB dZdyo 2.1

- |D|AD|AD?| d |Ad| Ag2| L |AL | AL {m|Am | Am? ] Jo | Adorp
.| d5| 3| o || ds5| of | 5| o5 | |G CqcES eB|C @
1 ]
2 T
3 | I T I T
fn td
6.1 m yd mdzd Is - Htse jtedIsj dz' dzlz ® d s Is dats fi

qLBjtejdd" 5 Wstdzdod (0.17) d (0. 1¢

Stsdasdz' dz" | ot ttsMmr

1.]rojfmisd Wotktdkdk H&v &sdj ds0 ddaj
slsdasmdlsj & dets tsMd, FSoBHW j2 yjtejL
250C o ©OBBl] GiGjHjdkYjlsfhy &OMMO

yoflsd HdMS O?
3.50C o w©OBGI] dJL&jGYjlhMY tOMNssY dd
slso j tefylsdw ?

fJorftoduvftroc toafud - 1
} d3ea3090908e8Rdt aa=a eoe3aevada
29036292 ¥Y3RyRi1yaeszt 3238

Aid! w@eBptejddy d bistjbdyuimid?2
fdmisj B Isjdz d dLiEzyjdd] otOhOlsj d disct

fdBBHdSCO dL o3 tej dzd 2

[ OW I sdzdo€ M $ J dzdzO (tedfm. 2. 8) ftcj HiNIsOo oz
f MO J dedzg" 2 2O Mbsjteyjdz d YtHojhjdadg
(BdWddzwtedzr 2 fsHo j M) .

1 OlsslIs©e dzdIsd dzO Mmilsj ey § dz' BOW Is dzd ¢
or Mtsgskz sis j Mis! Mmstseh s | dzkz fif dslésjj dizydit®©
dzd y dzj 65 ff sdztsy j dzd v, Coshtstetsj] tftcjHj dzw
9Jtorndzgl 3 Yz Jdzdd BOWISdedS tsMotsB Sy HI
Hj2Mlsoke hdrn d&O &BOWISddSs, MmMtseh Otds | Bz
otcOh Olsjdz detsj] HodyJdedj. & ydlsO®wH a+Offzdzlz ©
BOW Is-dgdjSdlzdzv ) L OBEC dzzlsts?2, LOfdh jd3 Hdzw dzgj

Jo?  mv?
E3 + - +mgh = mghj, (2.41)
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DA GHJ-®BB®RJ dals ddzj eydd RBOWI
shdshdlsj & des msfmd Misjts
h BOMMO d&BOWIsdzd ¢ O, tc©o dzOW
A m 6 Mt i) tefaBd d&dqh. 2. 10
BOMM] MB dedescuas - § sdzj MO
7 I Gl (4« {: R S} e dzseo OW M stesmis! BOW Is
v =0 MCtkshs' yjEse0 &ORMN
] ZOYO & dzOw o' fsls O f t
ho ) BOW Isdzd € O.
L OUOdz desj MEmissw ded j
fted t = O0:

0\*/; --------- t £r h=hy; v=0; ®=0; U=mgh.
maxl / stdz ydesy MmMtsmisswdzedy Mmd
h=0; V=Vnax ® = Omax U =0.

t dfm. [ Je&ts fsCOL Ols+ Yls t

o' f sdzdzj ded d Mtslsdesh j dad »

EmC stey dzd J BOWVBdYIBMW O § tsMmilstsw dzdz" 3. [
fosHdWW jtej dzydqtelzj &3 (2. 41) 5 otej dzsd dad, I

d3®fryfe,—%fnaWLG)dzO k¢ digesRk daddt GO igle ips &
flsjteydv, d2O Ctltster 2 dZOBOLT ®rOj sMmw dzdls’ |

S See -

d dt dt
ddzd, ®©WOLHJjdEZJe d&O v,
id—V+md—v—mg:0
r?dt dt

wdzj HSO Ols j dz dzs, kOC COC HdzW HOdEZEESL |
f sistsw dzgdz" &3, EZMCtstejdedj O BRHjI tOo dats

O:d—vzg 1 = Cconsi, (2.42)
dt 1+i
2
mr
lscd O = const d v = 0 9o o" BtcOdzdets?2 MmdH
Sz%, (2.43)

CHjolj &Y §OH,jddY HO-ERHNBEY &diF, (Htes2 H
sjdsd LO Lt ot dgv.
RL Mioslsdash jdzd?2 (2. 43 Yzlsd qezd s48 )] dzOF s ez &
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2
J= mrz(l —1} (2.44)

2S
RL (2.44) odHdes, vybt, dLBjtcde dzj fts
HOdzdzr = SfrIsO dz0O2Isd sz dzls ddzj eydd Is
(tedm. 2. 10B), EZHjteydoOshd2 ®&EOWIsddS o
ddzyjgtsdedesmls s 8 . 1 sfpdzj or Cdzt yjdedw tsdz
d dzj Cslststo®fj . olfpdfy Hs toj d3j dadzts d3
B dzdzd iy j CSdzgH sz 6t © d twWOL B COdedd yjtd
ZzOyd dzOJ IsApw  Mdz® kz dzH tcOdz N § dzZ0OyOdz! dztsg t
BOWIsded ¢ O. R 2B faidfdzts § o oy d3j dzd  f OH J dzd

LOor h jdader &5 Clbk MmdMmlsj OISdyj MS k¥ ©h dE

100 dh j &5 Wstdkzdz (2, 48k dy dify s ©
| dzj Clotets 5OC dzd Is 5 dB:

_a(t-At)?

S
2

d dzd

fs:\/%(t—At). (2.45)

R L (2.45) o d H dz®p d MuolsistsSiy (G QWtafth. 2. 9)
fejHMlsOodw jl M2 foWdks M kcdss' &

k_ \/é _ 9’ A
t—At \2 VS
) tod L lstsd  atj dzdiaj dzO
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