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Slsdij yj dzdzOv hlstedrtsots? tOBRBEB2, tyj o dHdss,
ezt Mo j Bz ¢ j dzj cOlsstc @ tsof doptsidfsjo O Isgj 'dds dztsd0O U
des?2 Mnj B2 ¢EJjdzj tOscO.

t dMm.1:.M3zj H 5 DO@IE jodf'o dDdNj~dfERJzdz] tc Ols sStc O
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100 tewy jdzd ] dz@ dzOctkL CjE RSy jIs Brilss L
Er: E
r+R 1+5.

r
Jdts Isjd3 Bazdyd § ojdzd uddzjR/r,ls. Wi B B
odzzlstcj dzdzj ] Msfoslsdodzj dzedj ¢ j dzj cOBLO dic

&i?2 yjfd, td 5 Mosdd Mos2Mmlse Ok § teds dzg
Odz' descBlz & j dzj cOlsstcl dzOf oW x j dzd v .

U=lIr=

(1.4)

B.OBOMA & dzO% 1 Codo Odzj dzls ZOY Mo j BO

RMatHY dL twdeiPW1f.C208 ,dzOztcOo dzj dzdy =~ OtcOC |
Bsy dets L O dMOIs! o dJdesds aduHj, O (d3j dedzts:
1=l 7 GU, (1.5)
¢ HG=I¢ (Uz =1/R.
si WWdydjdel©Wo@r 2 GBcOIsdats? o j dzd yddaj ¢
toj dedzj e 5 My tstylg dbo dzj dze WaledOWBp Ralzi 2 4 tE§go-tsH d C
dzj tOIststc O.
RL (1.5) ¢ tdzizydd:
le =l EUGHI. (1.6)
VicOodzj dedj (1.6), MftcOo jHdzdotsj HdY vy,
esd3, odiMmisy M Ijd3 of O @l MEjw ', 2 §is@DOL
zO tedfm. 1. &lg, CGHjjdE)'tcd daASiCAB 12 dzj Ctslstster d3 o
dZd SO LCO, oGl fFishHii: ybsL | o dzzlstcj ¢
Bsmls,! CGsHC dzé yj dzdzz ¥ f Otc O dzdzy dzy jiis] 16 § tfidg eOts!
BsMmis: d&OctekzL € g=1/7r
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{ M. 11O ddj & dZzO% 1 Codo Odzj dzls dzOW !

RL MEOLOdzdzses oadHdts, ylsts yofmls: Mmnaj o
sBYJCE QY des ©OMMBOlstdo Ols! SO 1SodoOdz
ks ftoddew Isish faBE2 ofPlse j dzf AP @ g P s C® d o O
dzj dzls dets2. Mo j B2

RL (1.6) orlsjCOjls, ylkt d&Oftwyjddj dz

_ g
u-g+Gi, (1.7)
O ¢ &OcKkL ¢
- a8 _ g
| =Ug= = . 1.8
97 5+6G G (1.8)
g

( Mdzckgls. J . odzzlstej dzdzj J M tesilsd o dzj dzd J§
M Msfteslsdodzj dzgd j &3 dkOectelzL S r , st f tod B dz
9 j1s@; bSEHO Hj2Mfodls] d dz 25 cfyadig oted® Isfrisotets 28f
C dHjOd descBz G j dzj tOlststelz Is5¢ 0.

[B] tOMMdiislstcj dedz" | Mnad 3" wodzwse Ismpw o t
(WdSIsdedzr &3d) d o Istsyj otejd@BY o tcOo dats?
ZOftewy jdad?2 d ItsCtse ot odzgjhdzdrn 5 slsdat
MojdBidyjsOSs?2 dL 1Idf MAojdk fsd Lso Ols! fi
RL Blbdj yj dedegsets tOdzj j MdzjHEjls, ybsts o Mmd
Mefteslsdodzj dead j O3 yJ dzd MstsBtcOL dzj J T Bdz L tso C
jfdzd o dzzlstej dzdzj j ) isif AejsdgEd szdzizd @ s 6 f 2dS s ts €
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d&ZOHB HtsBOOdI! , ybts, JjMdzd dOctkkzL CO mMtshls
dzj dzdz’ = Mtsf tetsilsd o dzj dad 2, PHsBdzi § fJtetsdL o st
dzj dzlsdzts? Mrj dBd M 64 dzgj eOIlsstesd3 + . H. M. ; o
f Otc Qzkzdigs Mtsj Hd dzgj dedz" = L dzj dzj dzlstse, fHtetsh j
ez stsC 0O.

9. [ilbH LO®Bjdr dajmMCsdz Sdn fsj Hddzj dzdz
Crd. BHddd + Codoe Odzj dzls dzr o3

( Mdzd dd3j J smw dzj i< suzf.¢ B[, 6d da RO ts jodzded
syl doBZREJR, BOB S5ls0% h d5 § Ot Odzdzj dz' dats  dzC
&j dzdj] EREEEHSH. 50), Ikt sdd Bscklks B Is!
dz2" &3 cJ deite©OsBecdsdglzIs toj dzdzi R { fpE(tine t1s besde]. dzd J

Q)
itdm..) @) O dzgj MCtsdzr € dma MtsjHddz] dzdzr = O
C.r.484. ®BHdddB {1 CodeoOdzj dzlsdzr o3

led 1 ssds

a Eka 1
E{ g: k=1n Gk zﬁ. (19)
a G
k=1
vssC o Mtsf BRslsdo dzj dzd d
L (1.10)

R+ R
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utsC o COYHB2 9ojled
E - U
Ry

.6 HY=U,, 4R (1.11)

G. [ JjltsH LOKBjdr OtOdzdzj dz' dets Mtsj H d dzj dzdz'
odoe Odzj dzls dzr o3

[ Mdzd daj MCtsdz! €5 ¢ j dagdh048 Hiafts oo disiAdsCta®y dzddq «
ftctso SH d des Bls 6GRJ s § H d dz] dz' f OtcOdzdzj dz' dzts ( ted

| |
I Ia I
$ol D, @,
l 1 l

O
t df. 1 .OfQEeDddj d' dts Mtsj Hddg dzdzr 7 & da
I Codo Odzj dzls dz'

sts dr o=y dis] st sHddd3 + Code Odzj dzls dz' o
(tedm. 1. 6B) ,l. ds@Kj & sAdsdejsEttsOd yj MS 52 Mz d3d3y
ftoctso SH dAREBIB 20 Mz dizdsj o dzzlstcj dzded = f totso tSH C
cOIsstcts o :

L cal (1.12)
k=1
.
k=1

1.3 uwdcedzOdzr
sdcecdzOdz ftejHMIsOoadzw jIs WdL duyjmMSEks o j dzd
Bjdej 3. 1 ssilssdge o COyJmlsej d&OIj OISy M
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WikzdC ydwdzde tSj(dBd) . t 4 Odz? dz" 2 twOHdtslsj ndzd yud M
sdyujmMStsets d fwLOSkdyjmMStsets dMimdj Hse Odzd :
BOIlsj B3OIsdyj M OV dsHjdz@ dBsyjls BrMls! teOL dzd
tcso Ols! Msotej d3zj dedz | t6OHJ Blsj ~Wdedwid MECd~l e
L dzOC 59 .

s ZOmMMmdW ds Oydw Mmdc dzOdzts o

1) 15 B3O BOdUjMStsdik ftojHilksOo dzj dzd ¥
Ud M€dres MdcedzOdztse  tod dzv Ists H Hgzdfl§ tc d3dz@zd msds o C
dzr J (tejebkzdzvwteds j) d MdzkyoO2dzr §j Mmde dzOdzr .

[ dzv  H ] Is§ ted3d dzd tc sS§t)O dzdais Edss eyt ds faRsizOo tc §j d3j o
dLeojMmlsdes L dzOyjdzdy S. ltedd3j etsds H j Isj ted3c
Mdc dZ2OdzO dhsy jls MdzEy dls! cOtd@tsdedyj MStsj €t
fOysc o daifzdz Mse, WstedO®, OB ddlszHO d o
o J Mis dzts . [ 4 Isd tBfcled@ds o Oalzdzfng s ByYJ ted H! H,
Czofffg@E&dsHdud MCdi dndeddded.sHdday Midigd sH d
ZOZO o dzrEBB2 d@siEidads t or ff sdzdaw j smw & Mdzts

S(t) = t+nT), (1.14)

GHRIYJ dztsy uqd@ezgsH Tz [ iptzf § Misoalzj s 1SOCtsaE
otcj BBjdzed T, Hdzw Ctltstetsets orf f sdzdg™ j Isqw M
dej f J edtsHdUd MECd2.

sdzjHEjls Bldkjlsdls:, ybt {t MmMkzlsd Hj dzO
dzj Mils dzd C OC 2 ddaW stedzOydd d fteOCIsthyj MSd
fs COdOdzE wOHdtsMoawL d tSHddd ddzd dzj ¢ &dz
cddizsd Mzso OB, HJljteddddzdtetseo Odzdzr § Md e dzOd
Hjtey Ol © MjiBj dqdWtstedzdOyds, d dajls Mmd3r fi)dzC

[ dzv Mz y O 2 dzth)c o fipgtcdgdg@idio o3td J idfidead 2 dzO0 v dzO
o dZzdyddzO, Is. Jj. 1t Md&dGdtc, ~diodtes Bdzder [
otcd d3geglzdL @ j Misdz" d dzj dBsckzls Brsls s  fot®p HAER
dHddzdyd . 4@ Stdu@dgSdr J MazzyO2de” § Mmdc dzO
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dzdr fJtoi HMisOQodzwe s MBBHAJ -ODtisjsdfjudedh S dg OW k2
MOdz! dzs dzO f jtcar 2 eoLGdWH, dats Mmd e dzOdzts dz,
Ndls Brilst Istsdzt €5 Mz yo02degr 2 MdedzOdz. R dzW s
fdzdlskzHn dz 7, YOfmkslsdzr = (WOLBear ) ddzd € ts
Mdc dzOdzO. u ddOWAdZ vdy diydjds v, dzO0f ted d&3j te, dz
9 twjLiEzd IsOk] ftojsBteOL 50 OdzdW™ toj yd, dBzLT
dzte B2 tOHdBIsjrdzdyd MEd2 MdcecdzOdz, 9o (BBt
Hsdzy J dz2 cOMMd3OIsted o Ols' Mw C OC Mdzz yoO2 dz" 2.

2) 1t it | deizehilsvods @y tdddiscts ftoj HMIsOo
sjrdduyi MSdjy MdcecdzOdzr SHEGOLHjdvEIsMw dzO
or Jj.

[ Mdzd ¥ dLdudM&d2 fsyjmm, f§otesyHoEnd
dzj ftoj tor o dzes?2 WEBRYGHI.) 4 tcHsds) dsdOC 52 Md ¢ dzO
OdzO dztsig odzd f toj tor o dzf d3) .

]l twOHdts! dzj Sstesdzd ] h dqetsCts ftoddgj dgv s ls
Mlsad] Ctlststcr i BMdeso Odes dz0 d M sdz L 59 O da
h Ow dBOIsj BBOIsdyj MS OW s HIjde'ts Hf dsfhicdlg jHIdsoatOdsty
ssyd ¢ dz2O0 o tcj d3j dzdzts 2t tas fifd , L GoH CRd® ¥ HLRO i LdzdWE
skh jets dzgjfftejter odese s MdedzOdzO (1. 78) .

JHdzs2 dL tOLdsodHddsmIsj?2 HIMCt] Isdz -
MdedzOdz. | dgjds HdMmCtejlsde j L dzgOyj dedw L Odzj
Ltso Odzdz" d3d © Hotduyudesdz S v s HEdEsH y0O) [ tc
dzdL CdBBzctize dzv 3d ¢ SIsj dzyd Odztseo dzOf tew 3 j dzd W
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F'y -
& . S BHCKpPeTHBIR
S aHanoroBbIi

/\ |

\ |

0 \d/ * 0 T 2T 3T4T5T |‘|

a) 0]

' .
S umdppoBoi

T 1 1.0 0 1 1

LI

> ¢
0
E)

tdfm. 1t BL dzdyde" § odH' fdc dzO dzts ¢

3) wdedzOdz wWodW jlsfqw dzj bdr S5 WEkdS yd
f OtcOi3] sty st, od)dzd dzj M Stsddt,Cicheh € ) .

[SHEZRYyE® L d3jdejded § OwLOdjstcO® fd e dzOc
f OOz ste® Htsdzydets BT Is! dBj Hdzj deder 5 f 5 Mte C
dZz0dzO. 1 ted dzOdzd udd BtsHAsR hdfdfte thed @ dialp’ dats k) fig
s oidodj d3tsH Iz dzd to ts § @atpdz'dzfy B3s H Iz dzd te s 9 Oldzdzts & ts dzfy
LOadMmdls tsls otcj d3j dad .

[ Olj BOIdUj MSOY &sHjd Mdc OO Hsdy d
ttj Odz' dzgsets Mde OO d 5 oL By dtsiisd BY
Ol B3 wOMY tesiistcOdaj dede” d3d dBsH j dzv 3 W o d
dzz i ts iy @z’ ¢ dzOcz oW Bskzetsdz dz' 2 o BY 2zt
COLdBsdd Yj MS e fde dzOdzO wetdY j. Is fifwOo IsYj xadsyl
MCOY dsHjd oW dBskce sd dtct -djdf tizjds rieddzby st
wizdst ydrE 8 J aztied (
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€0 0>t
1 ()=11 O<t<d, GHJ U Hdzd Is j dz' desfls! d B &z
o t>a
LEeOWdS WekdSydd ftejHmlsOodzy dz dz0@ tedfy. 1

n
Y

1

0 &

{dfMm. 1.8. levdskesd d 2 J&ik

1.4 [ddzgj22dzr j yditd fted HftesdLotsdw AUz = ff J te

10 fweolisdCy ftodntsHdlsfiguf W] 18!t dzy jj dzth) dd
sdf ©, yYyd &3 cOtediisdzd ud MSd2 MdecdzOdz. vy IstsBT
fOn ttOMmMyudilO0 yjtfj?2 ftod ftesdLotd dgr »  j te
tedds dzddzj 2 dzr 2 Hoeo bk~ sdzt fdzd € ,n-6 O tcUslsiAd w|tg dRIE ¢
O oWy j dd2 M tefusdzc BB SdfOls dz' i3 Y OMls
B.u(t.):éup(t). RifMdzj Hizj d3OW yjqf+ wodwjlsmw dz

p=1

fteddydyf Mz jtwftsrdydd. uwtscdzOmdts 1 Issd3kz |
dz¢ Mdzd € j, t©0Oo0 jdz Mkdzdzj] bsCtse, oBLBHYHO,

s.i{)=8i,(t). I sibtsBkz 6OMUjl SO o vyjfd f
p=1

Cdzd S s dzO tSlsHjdz dzf §| ¢ Otedisdzedyd MG dd oL H
[ Mdzd W EB@ESGHWT) , It jj By dts tcOL dztsy d |
S(t) =% + 8 (a, conW + by, sinnW\t), (1.15)
n=1

O Ot fydabkts! j
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V5

an :$ fS(t) comWdt (1.16)
7
N7
By = (D) sinnWdt, (1.17)
T
p
D=2 o (1.170)
s
CH T. qQ=2" 1/
{ OL dztsy j dzd j  (tdj. HLEDIY O acfsisy' dzso fls to ¢ 15 dzts d3j IS t
S() ="+ & ACOSOW-/ 1) (1.18)
n=1
1 HJ M
Ay =+af +h5; (1.19)
/n= arctg%- (1.20)

u 5o siktiffls! GcOtlBsded Ui MS-dr MMisOs dzw e h d -
Jsfpw WISt ydioL " 9 Oj Isfqw MY j Clstesds. wff j Clst
Mdzsy des?2 Wistedzr, COC 97 IsjCOjIs dL tOL dztsy
MsmMisQoadwe h j2 d ddetsy j Mlso O ¢ Otc B dgdpjefm & d -
sBtOLEZjls HdME toj Isda=2A , t@W H3 éL) dzgO § jtedddsdz' nRq () d
qQ. o¢BfddlskzHnr cOttd@sddyui Médr MMisOo dzw & h
tcQodsay @ dOYOdzh.dz' YOMWERL "MYlj Clste dzOL "™ 9 O Isfi
dzd dzj 2 yOlsr d3.

1 0B sdd3, vyt I Gdydeswidirzizs o Mis®L dztsy J dzd d
tcOMMdzOIsted o Ols? COC cOtedissdzgd Sz M dezdzj o 52
$o= 2.
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Il tBhjdg Mz yOj ¢ OtcBsrdvjdniS doj i Eshls @GoO |
BzHEdg) Is! t©OLd&dydzr § ORBf dzdlskznHr d WOLT . v
MsQaaf ] t M jSCIstej, yYd dzj Msse tcQuUusdE oo s
9 0J ®BMEJ ¢ IsteOdz! dz' 3d {HOL QiEta @ dsO dpide. © Gslgl-§f O H
fdzdlskrnde j ,d SWatsdeo 'jj ftoj HMIsOo dzj dz' - OdzO® ted
W OL 5B PW

| | ‘ =

0020 30 40 @ 0 020 30 40 @

AI]

o) B )
t df.oldg9czd skndy j d %OL®Be' | HJOE

twWHr Alzte! j dBsekls B" s/ LOfdmMOdzer o Cts
MM o o jnWt el _ o jnt

CONW = sinnWt = -
2 q 2]

l SHMisOoadzvw 1 Isd orf teOy jdzdW o tcO iegztsp jod@d j
Ltso Oded?2  sdzzyd o3

St =2+ 4 Zjb”e’”w+a—+2’b”e'j”“- (1.21)
n=1

I sMfsd LEjdhY HOd]j Bl dOYj ddwW &g :
an-an=ECf an"'jbn:A_n-

UBSEHO odjMmists 1.21 BbkHjdk ddgjls!

S(t) + a AneJnW+ a A.- e Jn\M
2 2n _1 2 =1

] sdz0Om O d kydlr s Ow, ylst
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a ) - o )
é A ne jnWm — a RnejnVV[,
n=1 n=-1

ftedo jHjd OL sy jdedj S(t) ¢ ¢dyOlsj dz d
S(t) = % 5 Ae™, (1.22)

t Oo jdzmlsots 1.22 jMls! SCodfdjShdr 2 tWH AL

| ©wOLdsyjddd 1.22 NMedkiiesdddPC ydsd
sjd d& &5, SOC d #its Cudsts dm0OR@ @ jds & ylsts ¢
Azte! ] MBHjEydls cOtdsddSd doj bktsd ¢t f t
dz2" 3 YOMlstslsOBd. dwwso jtoh jdadets W idets, yYlsts
yd Mésets Mma3r mdzOY telaj o dfrdsjls fipy. Idwaf ¢ s S OC Mo
Bscts ftjHMsOo dzj dzgdvw bktedetsdsdi stedyj MS dn

JudodHdets, ceOtdssded yj MSdyj Ctsdzj B Odedw
zsedd f CtdjsOddydid, dJdj¢hdid f§sdasydls,
odls! ©® 9dgHS AS/cE Q@ O OjlsMY (5 f dshs s
YOMktlts?2 5 yOmset?2 fMistj dzS j .

st dzj C Mz 2 € st WAL dy dzjudplds tsaldz 7 jte Oy § dzd
(1.17) GftejHjdvjlkhv kOC:

—

T

+— +—
_ .. 2 2
An=a,- jb,=Ae ¥n =$ £ S(t) cosWdt - j% fS(t) sinntdt
T T
2 2
(1.23)
T
2 2 -
=2 e ™dt
T T
2

1 021 3 OMMIs W dzd “dzdddgd> rlsa] s fiy JS HsdsdOdz
(n+1)q in o= (n+1)2° /T-n2"/T=2"]T.
1 ted ko j dEd WjsdzdefOmMistsw dzd j EdRj dzt M Of Isfw,
Btsdzy J f dzSlsdzr d3TL Jeasd figwj Iszqlou@fSozf §| OBY dzd IskzH T
fMsOodwe hds: MfjShte®. 1 OodMmditsmis! ¢ i d

24



MsflsOo dvwe hdn s yOmkslsr (jhdd ¥ tOmHhdC
dlré) Sftejrjdvjlsmw % EkdSydj?

+1 1 +1
2 ) 2 2
F(jw) = fSt)e "dt= pS(t)cost- j S(t)sinmdt,  (1.24)
T T T
2 2 2

CultstOw d&FdmeBhHElsdEOL o Odd MY jSist
RL o' 8Oy jdd?2 (1.23) d (1.24) o7lkjSoO

Ao=2F(im, § T dzdnw. (1.240)

twHT yYjbdr n d dzgj ujlsdr ° Wizde yd?2

{ OffmBsslsted s dzj Sslsster | Mt j ddesmisd tow
biidzse qv 5, dzOC d&zOH '™ P j dst i bz Is KA ezS 4 ¢ elzC y o v
S)=St) (tdfy. 1. 100).

1 od kOSsd bfdsesdd SsL¥Wdydjddsr Akt

5, TI2 4712
a, =— [p(t)comWdt=— p(t)cosWdt (1.25)
T2 T o

5 T/2
:? fp(t) sinnwWdt * 0.
-T/2

TI | E b T T\ bt
2 2 2 1

o)
tdfm.. 11 8@djte’ wjbdr & d dzj ujsdz 7

vz HE QlEs), o twOLdsyjddd (1.25) thmlsOd
hdj CmddmtsdHOdz dzr | WEdydd
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S(t) :%+ 4 a,comnWt. (1.26)

n=1

[ MEBU)T dzj U IsdzOw WIS v ( tsd f).. 8,.=0@B) , st

o TI2 4712
= fﬁ(t)sinnV\/tdt:? fS(t) sinnWdt . (1.27)
-TI2 0

tWH Akt! j o 1lstsdz MdzkyOj] dd&3j jIs Istsdz' €1
S(t) = ; by, SinnWt. (1.28)
n=1

4 j S bteOd dtmjdzjydzefjjn Mid j edsHdud MEdn Mmd

I bistedd mMfjCisttOd dsdtsH §teyRMdde dzg dst
dz" 7)) MdedzOdztse dMf sdz' L k¥ ls dMSC kMmMmilse j dadzer 2
Mdedzodzr fjtedsHduimMéddd fm BjJ MESdej ydets B
vsYD) .

l sdzsy dd3, yYbts dzgj SSlststcOW L OH OdzdzOV W 2 &
90JIs BHJdzsydz 2 WGt dizglzy izl 2 v ad I8 gz dzdzts i ls d .
fsdzdzd o jets sOCdd3d X4 d&fkzd mde" &3d Mmdc dz
ddzls j co Odzs 3 © , fsdzyddys §jtedtsHdyd ME iz i
d i3 &z dzZ& () S(t+nT).

[ d&zv Istsets ylbstser odzaj dMEEMmise j digldsis s d
B' dz t6Qo j dz dzlz dz¥ , dzj sBrSHd B ko j dzd ydls!
ftejnjdd, ftod kojddujddd §ittdsHO d uvVYD,
o BJ MS&tdy ydetsmis' d f§JjtedsHdyd McOW { tsfdzj H
desydg” o3 d @3 zdz' Msdz. 1 dwvis (di . 19 dzBI©II6 Ta) "R 3
Hisdzy dz@ MsatOdgvIs! Mots?2 Mdzr Mdz, BHABOCE ka6
Mt BB Is* Mw & delzadz®, d JJ4 Jwduibmy L OB d
[ Odzj j, ftwsdLejHjddj nq ftd uv¥YD, yjodr
Yd dzdv  dnvww adgpvf jtelg ter o dets?2 W kdzS ydi2 n. 1 st st
9 Ols! CO¢C IsjSCkhky YOMIs®IsEH sy ,+ D L djjBCs [t
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Yylss ftcd kZojdzdydjdedd ¢ JjtedsHO Mmdzj His9 Odzd W
Hils ofmj BB f§dztslsde 5. 1 toj HJ de'Odgtidg tsffyc
dd¥ ®ixHE MY jCisteOd d" &3 dzddzd ™ B3d k& dj dz' "
dzj Is Mmf dzsh dz' o3, O OB dzdlszHO tslsHjdz! dz" =
Ny lsmw B J MEtsdzj ydes d30dz" d3d .

o kZyjltd fthdjHddr MNisHs ety j dad S 6tz ¥
Btsdz! hdtwlddsty tco OdzO tcOL dzsy j dzgdWY BEZHjIs t0Oo j dz

.
+

2
%% A (e Mgt =

+o
Fse Mdt="1F(juwdw=dAw),
T - P

2

d
An(T_ o) = _M/

GHJ
F(jw) = Fa(te "dt (1.29)

{sMEHO 9" IsjCOjls, Hbtotliplss" M tigdzgf tzé g
Ctojlsdzr n AMEO®] dedl2 9) dzj B @lsid dgsj K s dzt

o j dzd W)™ UOMsslss2, dLdjdvshj2fw dj
o Odkd, ©WH (1.9) fjoOhOjlMmw o Jdzsj cteC
S(t) = Z:LﬁF( imetdw- (1.30)
1m0y jdzdw (1.29) d (21 .030%)Bjic jdH fiseQocds
SBOLtSo Odedjy Alte! § .

ROC, dL ©OojdMmlses (1.29) d (1.30) s
WS yd)r dfs(y dzts f B ifls Qe Bl§IMS iz © @t ds5is dadgezt
Wjmedo MmsmsOodwshdn, yOmktls' CsbsE’ o
L dzOyJ i 2H s ils+ D .

uo S kY dshls: cOwdsddS, COC duLejlsdat
WkdC yd I( wOmMmEOkids O sk Mdzyo0j ¢ Oy H
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dzy ydzts O dzlz Cdi3f dzj € Mdzlz & OBy dzdIslzH 2. 1 51
©OCEjBdNEdCd §esyj NnauEnis zeoe | 5By &bl d

IStcOdz! dets? f dztsisdztsfmlis: &  dzj ) 4. tc J{t=0BQ U & js2 ] dawk
detsh jdzdy RBIMHE StBgYfdjhd d OBy ddlskzH Odd
( mMdzd) S (Slsdzd ydzO® slIs dzzdzv dzO § tsdgj ydaetsd3 o
des s+ j 4 MigeLfls@HOly IdzsiPts WhgdzS yd 4 2, t©Odzj § ¢
HS9 .
gl j CIstcOdz! dzOW f dzisSIs dztsyls ¢ d Mis: WizdeS ydv
(1.29) o9dHdts, ylsts

F(im) =Fo(W) - jFm) = F(we V (1), (1.31)
GHJ
Fo() = FS(t) cosntdt (1.32
Fa(w) = {S(t) sinutdt (1.33)
[BHEd MjCkttOd dts?2 f deskdesfmisd ©Oo j dz
F(w) = FAm) + F3(W) . (1.34)
d wodw jlfmw yjlsdets? Wk dEEwIF+?). § j toj d3j dzdats 2
¢ tcc zd3zj dzls
J (W)= arcth. (1.35)
Fo (1)

sO0Cdd3 BsBWOLEsd, MfjSite dzgjf jtedtsHdyj M¢E
odmddsmis! ¥ dBsHkzdy F(¥) d Otelkzdij dzls©O G ( ¥
{lsd3jIsdd3s meowiL ! dBjxHE L dOYjdd>y dd MY j s
d&f zdz? MO d Oy dagfjishipSH Otz M wipde@stsdzds " d »  § J te
Mz HB9 Olsj dz! desisd IsOSdms dhiBf 2zdz Mo . [ dzw
Ctsli3f dzj S Mdzr = OB dzdIlszH G Otedisdzd yj M dr MmMts
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HSo OIsj dzt degsiisd B zdz Mse M fJijdHBAR v M
dzs e 5 d dsidRdziymO f smdzj HIsS9 Olsj dz! detsmisd (1. 29)
ftoesdz] Yiels2 jJHE +u/ 2:

F(jnW) . (1.36)

14 Slsistcho s2fMlsoa O ftoj sBtcOL s Odzd?2 Alkztc! j

t OMMBzOtedo Oj 3" | HOdzj ] Moat2Mlsy Ols{f tojt
ZOdetsdzj j fHtosMmists 5 L OHOdzdz80 digPfF sEdtsH
My jStcOdz! dglzs | f dzslgfditgidf'ts A (OH Odzdzts?2 MY j € Is
FG ¥ dORHdl' tede §HgOdz, Is. j. WEkdeS yds

l.uoats2Mmlsots dzd dzj 2 detsfls d

lted ftol sBtOL S OdzdW rn A lztc! @gsy nldzj B Mmilso dq
fsdz LsoeOde fteddeydy Mk jwfisLrdydd, o Mmddzk
WEdeC yd?2 Mmbslse jsMmisokjls Mzdsdzdtetseo Odeds d -~

SO - R(im d S1)- F(jw, It
S(t) +S(O) =R +F(jnw). (13

(1 dBOEL dZOy0Ojls Mstslse jIlsMmisadj) .

2. RLBIA dzdj dBwBOMhIsOBO WEZdS ydd

( dzd

S(t)- F(jw), dSB- aF(ju). (1.38)
3. ujBjBO YsHBBJW
[ fydzd

S(t) - F(jw), Is ts(kt) - %F%E’/g (1.39)

¢
ddzj HS9 Ols j dz! dets, ko jdzdyjdedj HdAzdlIlsj dz' dzts
joets M jClstcOdz! dets?2 f dzslsdesmisd d kd3j dz' h j dad
zveshdn M jShtcO, . j. "hdteddzO § sdzsmr §tof
Ud B3 Sstesyd i mMOe0Oj i3 2 doi3f zdz
4. uvjtste]jdBBO L O OLHT 8 Oded W
[ ) dzd
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S F(jw), $tisty) - F(jwe 10, (1.40)

HSC &ZOMds k2 kjitskj®k] L O QaHU o]l
Mi N jddd WOLBatet MY foldstc @ 3 atpdsdi dfiz" &O
dL 3 teiw .

g4 fodishi 8 s stej d3r LOf OLH" 9 OdzdWVY Btsy §
f Zslsdesmls: §shdjHse Ok d dsiisd SHJ®ROS o'
steOdz dzOv  dzslsdzsils’ GHoscs Jd&ifkzd Mo.

5. uvjttej kO Mdjh jddw.

( fdzd

s F(iwm, %o "0 F(jw_ jup). (1.41)

VBdzsY j 2] M OO dz0 € IR deff® fipdzds @
fMHodek MijSkteO fMdcdzOkO s Mistpd sd@n el d
Yyofmlssls. 10 thdsesOddd MmMeoet2Mmlse O Mmdj h Jj dzd
My d Clster wisted L ChispdzdfiftsizzHn sfdts diL & dsMmis dzr 3 MY
IsdR cOtdsddui MSdr WkdSyd2. 1 ofvwdd] ts,
dL e j fis dZB(t) - FQjsns ltoj sBOLEZjd L OHOdzdzlze W
cogay fCOLOIjd dts?2 Wisted3] :

S(t) cosnpt :%S(t)ej ot +%S(t)e' jnet, (1.42)

HCOMdzs fjHT HEN jdBE M jSktcOd dzOw f
Hil ddsjls! odH

St cosut - 2 F(jw- jug) + F(jw+ o). (1.43)
6. rqu%jtjdydss Oddj otsj d3j dzdzts? W bz dzC
( fdzd
so- Fiw,  Esjur(n (1.44)

W Wjitejdydietse Odedj MIcdzOkO 5 otej djC

M jCkteOd des?2  dzslsdasmisd dz® | ¥ .

7. Rd@zZsjcectedteso Odzdy otej d3j dedets? W hkdz€ ydqd

[ Mdzd
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t
St - F(jm), ﬁmmﬁiﬁma (1.45)

Rdzsj ctcdtictso Odzd J MmMde dzOdzAz j s H g Wzj digd dzd
SO ds? f ksldshlsd dO | ¥.
8. CgzjtcjbqujmSs) Meslsdsh jddj
rdzv mMde dzOdzO M dzj ftojter adz" &3 MY §J € Istctsd3:
+o +o 2
7St i_?F(jWN dw.

-a

[ Mdzd Ewj Mmls! Ujldesmls!

(1.46)

O®Rf &zdlskH dzsc s M-

hjlsimw 6 f6dpddsyjdnSdd dsj OdzdL zj &3" o3, yOf
+o +o 2
7 St % AF(iw)| dw (1.47)

a 0
NdcdzOdkzO ) dzgj ftejter odzr &8 MY j CIst
skHdr 8 M jSltesds d dzj LOoadMmdl s ¥ OL o
e jCltEsisdajte & dzj § jtedsHdUiMS IR Whkdsyd
I Comg) JEOBHttd MfJSlste sHddsydkset
fd MO, cwOWdS Cchsiscts §ioj HMisOs dzj dz dzC

450

C oz eadw

i)

tdfm..1 . J1ltdj d3j dedets? o dH BHJdsydsets

100 dh jd3 or o0y dfty Hdzvw WldCydd

60 Hd t<O

SH=jUpH d <t<d (1.48)
to nd t>d
AzdzC ydy M jSkeOd ds? f dslsdshlsd dzo32
(1.29).
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a -thd o w
F () =Uo e 1Mdt=Up® ] =uy @9 (1.49)

0 -jWO Jw

ltectso jH BB ftoj sBtOL s Odedj ydmdzdlsj dzw :

d
. - JMF
1- € 1"d =(1- cow o+ jsinw /= j25inW7aé 2

Vasdesy o5 20 U udmdzdlsjd d L dz0d3j dzOls | o
ftcj SBGOLBSo Odzd?2 WhkdCydw My jCltcOd dats?2 1 ¢
OzOd&dL O ¥ stk :

4
F(jw)=Uod—7=e . (1.50)

Wi
2

[lsMs HO dzj stezH dzs dzOAdstef OBY dzd sz r dzr 2 fy

SMWg
F(w)|=Uyd 0,2 (1.51)
Wi
2

dtcOQoadzdo OW (1.29) d (1.50), d@syds L O

) d

/(W):-WE- mp, (1.52)
CH="% 4] zOv yOfls! &l o' WSBLOBIY © ©B

H2 &

OV ded ORf dzdlskzH S stesd § ©d 59 5@ MiizO

O BY zdIszH dzOwY MY J ClstcOdzr dzOW f dztsls detsfls+ BOS
YyomilsslsOn

w&=k%§-l<:L2m (1.53)

OB dzd sigth OB Od dzOv  deslsdzsfls! ©Oo dz® ¢
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17odo 2. [RrRUMBRIZMR At S J1rRY[updfBdl
d4ul RR
2. 1. [zt ey Mg ssHO Sodi3f dzj S Mmdzr = O3y

| Otedissdzed yj MSdJ SCBdzjBOdzdWw dBseclzls BT Is! ¢
o CIstedzr = HJOG tcO©d3a3. ] sMistetsj dzd § d tOoOfy:
By dets fesdLosHdls! Usdifighs 5 1 cste Gsvdgddy J emfi§ Jdcis Of L
stczHis] BECdB d dzj HsMIsOIlstsydets Istsyde ozd . R
BOLdlkze h Jdjmw dO o jClktstedz’ »n HJOGCtORBOR ,
fticsotsyHOWY dn BWLOIjd dz" d3d cteOWdyj MSdc
tOMUd sO + & YsdA) fYdj B dedetsegts stsC O Wo dz
ssH dqdzd d&Bj IstsH CtsdiBf dzj SMmMdzr = OB dzdIskH. dd
BOdz! dz" &3 fjtejotsHtB cjtsdi3iistedui MSédr ¢t
B Ctd3f dzj SMdz" = ydmd dz

l JClste dz0 € s dz) WApdgts s fifistdzatiz TS tSHIRS @ ¢ tc O d3C
Hid&3 MydlsOls! SClifdzj ¢S Mdets?2  dzsMCtsMmis! 8. s C
Misd, SCtdyO dOgdis. 2.jL)scsd@®) jIs BT Is! d&OIs,
ftoj HinlsOo dzj dzO ( 1§ dsadsy tsixjpdh indfizauisly QAE@)dzts d3

MHHu. MHHM

'
&

a)

6)

» EBemw,.

a Bew.

t dBl RLESBWOY jded J 9jjSsisi@t of doaGn ¢ Cstdndst
st dzj Cmdetsj] yYydmdzs By dets L Of dMOIs+ o
1 jtco OW W st @®@A&cy @fcPifd j MG OW :

Uc=a+jb, ¢ Hjji=+- L (2.1)
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Il ihimlse j dzdzgOw yOfls! Cod3fdzi CMiessE S ydH
yde o9 jCltstc® dO i o j Rdifysasgodedz’ $ 50 § tzd y
ydgdels fted | dBded Bgs?2 yOfMmlsd ¢ osdfdy s mdsets
dsdzd 5" = o j deofuebda)sinds . § .

RL orhjtftede jH]dadzgr » Mtstsls dztsh-Jsdzeff® dzth)-dzj H
B steduy HEBO® L Of did CoBfdjMdses ydmndzo

u =U(cosa + jsina). (2.2)

1 0SS Bsdzj y, ftedded BOWY ot o ded d30Oded j W tstc 3z dzlz

cosa + jsina =el?, (2.3)
fsdzzydd Istejls' s f s5C OO fsaBy didg ¢ Mitiaste dsz Y D
u =Uel?, (2.4)

BsHEzd ojCktstO® &ORSHdlMY ¢ O¢

U =+a? +b?,
O Otwébkzdgjdzls U tsftejHjdwjlsmw sHdaddz dn Istej
. b a b
sha=—,cosa =—, tga =—. ]
[ U 0 g " (2.5)

Il dzOh jd§g Mz yO©,j Otec zd3j dalseo dWsidid i) ¢ Wnieaiz®% B .
B34 ded :
a=qg=wm+y. (2.6)
1 sl Istsdisz yd mdzts, MdwBosdzdL qtelzs h j j otcOhN
IsO¢ :
o ¢ @zsQls Wds'tcdzy L Of dfmd

u, =Uel () —yely gt (2.7)
d btdesdtsdg sedyj MEs?2 Wwssttdd L OYdnd
U =Ucosp +y )+ jU sin(ut +y ). (2.8)

| j dzd ygvomodziuj sfw  C s s dzj S fder o5 o Oy j dzd .
2V ¢ Otedstsdzd U g S S wjCAd dgjds Qiddg™ .S tdl O lsides fls d
j B SEdaic dztso j dzdz’ 5 § s &Y dzj € fts ds.
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s sd3f dzj € Mdetsy ud Mmdzts
U =Uel (2.9)
Wodw jIsipw fsmistsw dadzets? o j dzd yd dets?, dgpdst Oa d
fdzy CMdets?2 DBy oz € MdzOWY OB dzdsH O dL 5B
94 SCsstesdy, Hdadddgtf IsSdztsy § dzdz’ o3 dzO § S BY dzj ¢ Mdats =
C o9dhimlsej dedets? (. vsOCdd3 BBtOL 5d3, BE
O B dzd Mlzu.; :

I yofmlsdstsdz Mz y@Jj histaOy Wddz'Bdz@Bv WMe@o@z0 dzlz
fdzj ¢ MdzOwv Oy, dzdlds. zjH.O 9 j CIststc dzOf tcOo dzj dz o H
L dzOyJ dzd 2 .

g kZyjlbsds (2.9) or Oy jdzdj o6 detso j dzdztsa
o odH]J

u, =Uel”. (2.10)

[ dzv Issets yYlstse' B©ls dedese j dzgdese s § s di dz
BB3G dets o j dedets dzlz L dzOyj ded®, dzOHB Mftetsj Silsdese
fMlse j dzdzz¥ s+ ; IStSGHO

u=Rdu(t)] = RelLL_Jej ”’tJ (2.11)
ddzd d dzOyd
u=Ucosa =Ucos@t+y). (2.12)

RIs@€Cdzy Issets ylstser ls CSsi@f dzj ¢ Mdets?2 O3
dzedw) HJjtej2Isd ¢ or Oy jdzds dBBedatse j dzdzsets L
szHE, LOfdMmMOdadzz o tsCOLOlsj dz' dets?2 W tsted3j
J¥Jdz021Isd toj Odz' daglz¥ YyOMmls: 1 Istsets o Oy j dzd v
2.2 [MmMdesode § B JjwOydd dzOH § i3 dzj ¢ Mdz" d3d
yd i@ g dedetsets IssC O

1. 1EMmls! btejBlkjlsmMw ftsdLojMmisd MmMdsy |
dzd yi MSdrn SCwdzi BOdzd 2 :

w =Uscos@+yy) d  up =Uzcos@t+y ). (2.13)

[ G dztso § dzdzts j Iz dge@QUtg ddigits € tsdzj B Oded W
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U= Uy +Up = ReUg | + ReUo| = Reuig + o), (2.14)
¢ H g +Ue=01+U20"- ik 58O 3¢ datso j dzde R S sy dzj € fn
hdr SBdzig Quzdv u
I ®jLkd O] Mmdztesy ted ¥ ¢ Pte gz dg® M S 54
Bedatso jdzdzr 2 St dzj Sy Ctlststesets BEHJ IS
U =Uel = (01 +Us )", (2.15)
[IsMe HO odHdets, yYlsts tejLbkzdz Isqtezeh jj ¢
ybsts d MthmlsOsdvehdj, O ¢tdifdjcndedk-0dil ¢
f dzd Is iUz U
U=U1+U>. (2.16)
2.0 Bztsy j dzd j BE dzso j dzdzsets S s dzj S MO da
ydfmaes ¢ HOjIs
Ay, = AUel™ = audi )
5. j ftedosHdl ¢ dsotsdilz CtdjBOdd:, ¢ tBif:c
Y d20tc®L ¢ CIsts L dOYOjIs, vyt yYyoOfmistslsO d d
dzj gL o5j dzdzr 5, O OB dlszHO jcet ko jddydsC

0

»
W15 G dzO ) dzts Wsu%zwwngéﬁum@bs@t, b Bdzts y d o

o j dzdzr 2 € t5 5% (rilY fip datz@ d o

. . v+
ju = jue™ =ue " 2e",

ljCltste Ctdsfdzj CMmdes?2 Ok dzdlsknr, ©fkOs
fsosteOUdo Ojlkmw &0 /2 o Msttdz cfjtj:
Lzd sdteks h jj CtdzjeOddj §tod dzaj L d3j dadats?
%O besd ¥/ 2 diggdflz Mo sH das | .

LV dsdzs Y § dzd § € ik dzi WP ORB @ sostesls o jSls
s dz20 ketsd "/ 2.

(2.17)
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3. lkfgs! bktjiBkjlsMy d&O2ld fsdL o sHd
Wl dzC ydd

u=Ucospm+y)= Re[uk]. (2.18)
vs0¢ CO¢
du d edy, g
—=—R =Re.—1<
el U St l (2.19)
rdqwwitej dpfdstelpvicj d3j dzd , f sdzzud o3
de .o iwt
—R = 1mdJ J ,
at jwoe (2.20)

Is. §. Hdzv dOrtsYHjddY ftsdLotSHAs?2 Mdzj HIZ,
&zO o j d&zdyddzz j .

s 5B dzj § f)dzOW jubd dfttedsffls LoHS®! dzts 2 5 o toj d3j dzq
M2 WkdCydd MddosddL qekzj sy o jClsiksd,
o jtodgzlsT 5 mldzsfdlsj dz dgs dzgj 65 2@ ketsd /2

b d2Odzse dydets tojh Ojlsfqw L OHOYO ddzlsj dtedtc
Mets?2 WekdSydd:

FU(Ddt = pReUEI it = Rdpei ] (2.21)
1 OntsHdd3 Mddo sdzd ud MEBJ dLBELOY jdadd 0
dzz¥ ddzlsj ctcdtetso Odedw & =0)
ﬁJedet:jiWUelm. (2.22)
vOCdd SBEOLBAE, HEY d&GOSGYH] ddY ek ¢
fdzj Cfl OHG jOLHj ddls! dO

s sl dzj ¢ fiy dzOw jiyvﬁ%mky’aylqusum@ox OjlM» o jCltst

Bjde' hj dfMmeasHdsets d o jtodzzlsr d3 dzO ke tsdz

RIsOC, BXZOGSHOKW ftodd3dj dzaj dzd¥ fd d3o sdzd y

dzd ¥ G Otc B3 dedff W fgE df~ dzindiztse dz" d@3d € s di3Y dzj € ) dz'

SCOL" 90 s oatLd@syder d3 L O3 dedls! Y JjtOy(

tcso OdzdV kdsdetsy J dzedJ &3 d HJ dzj dzff ¥ d3 d36 dzts o § dzd
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2.3 10Ctdz [BO HdW Ctdifdzj Shde 2 ORY dzd sz H
f tetsls diadzd
lod OOofzdeyj MMse o yYyjfwa ]t & dzdzset
~BHd®BE EZydlsr 90Ils+ dzy Ibtsdz! S5 Msfslsdo dzj
detsflsd, eoAatHwhdj o MsMisOe yjfd. 1 itk
otLHj2fMsoadd SCOLMo90Ojlsmw Bisdj P Mt dzv dg-
desegts IssCO. lTtwwdd3j dod dzedd Mo sdzd yd M sets5 d
otsdzv jIs fMizh jMmlse jdedets EZftesMmisdls! 1lskz L OH OV
JHdZO dL cdzOodzr » LOHOY Isjtstedd { dzj s
ZORBYHjddd BlCdditse yjtfd dzO L OHOdzdetsj
Yjgifjtej R dzdlzsets ssCO B! Yydgs L OHOj Isfypw o
sste syOfmsslsO v d ,EZOEHBOWsdOY i ©j Hlsge” . R
fted L OHOMdS?2 yYyOmsls] d L @ FUelKudzO | ¢ Hai3§ dzjs &
tgr 7 fzzyow s oL jRdisp di§ s @OH OF tsdgtf dzj ¢ fy dzO
tetsdsle’i, ¢ HOBRY dzd sk @Y O g &ZzOv W OL O k¢ 0.
RMOBs® i3 IS dZzdSORd wWodwelsmw dzdets Ists
NidedWw 2@ SSlHjd dF B jj L dzj B dZsOS. 1 ted
dzj 2 delz® UsisfCid edf jdzOf oW y J ded W IsOCHJ Jdd&3d ¥ ls
dzj B Odzd 2 , Is. J . dr SCBB@Bfdzyd CMdz" = O3 dzdIskzH .
10 tdf. HZj.des fhedieddOls d ud MFistid di jsts jtedd ded
sts¢ O.

t dM.u2R J230Is d ud M< B4y JdifLds BYfig Aoy Jdggddgdzts 6
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1l d dzd cOIstste 6 Oteditsdzd Y IJIsdPr IS¢ of @ineEn@ dedfi 2
dzd¢ 1, o MmMtshmMisOoe Ctlststetsets oanatsHdIls st (d dz
HEeCIsdo desfisj 2 d J BEsMis] 2. tdlstcj dzC Oz [
RZOftewy jdzdw d bktsCO.

Jlsdzsh jdzd i S BBfdzj SMmde" » O3 dzd sz dzOf te
f sdgdzd € ©  dzO4 8 BOJzdsinydzr o5 o - 5 H dz'( dy 51§ BPD § Isafia
TiCdi3f dzj S de"r &3 Msf tetslsd o djzdzd j @3) d BB BL dzZOY

2,22, d dzd (2.23)

72U
=7 (2.24)

AstodszdzO (2. 24) wodzw jlsfqw kZteOodzj dad j i3
fdzdlszuw. [(Mmdd Giso j Mbz@r Ztsdfdj CmMdzze OBY
IstclzH dzs dzO2Isd S di3f dzj SMdzze OB dzdlszH 2 tsIs€

Il EHEyd tldetsh jdzdj &3 Heo kzr § tsBY dgi€dn-dzr -
azv jIsfpwv o tBhjdB MazEyo] Ctdi3f dj ¢ Mmd &3 ydmc
1 dzj d3j delstse, onmtsHWh dR ©® HobkAftsds MdedE, O

Zy im) :‘f; =Zelusi) =z ol (2.25)
CGH$tzOL " 9 O0j W fodzdzr &3 o ~r SH Az B,-Pst tosls
ftoej HMlsOoadzw jIs MtsBts?2 MHeade WOL diiyHE dz2OY
s dzj CMdets] Msfteslsdodzj dzdi, COC d o fy
B"Is! ftJHMISOodzj dzts o9 OdzejBteOduyd MEB2 WSt
Zo =l otjXp & (2.26)
1 HJ M
re=2€¢ 0s d
94N iMmsypPipth®y dz2OL " 9 O B3O OCIsdo dzs?2 Mts
ftoetslsd o dzj ded W ;
Xoe= Z8 i N (2.27)
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Cesi WWdydjdes ftod osded dsts?2 w@MmldapL ¢ 8 BYf dizj
6] OCIkdo dzs? MMisOoadWsh j2 srnBHEGEEE MEY tE
) sdedesj] Mefsisde dj ded |

Zy = To it 7o 2 (2.28)

2. 4 &g dasOtedz j yjid fjtej R dedzsets IstsC O

lZHjd3 dzOL " 9 Ols! 1 dzj d3j dzls Otedz” dsd yJj f v d&3qd
dzdL dqtetso Odzdz §|] ydfd, Maj 3B Ctlsster a MsHJ
Medme SCtdzjBOdzd 2 ,dzj H3j daztsdgr EefBslsdo dzj dzd |
ddzH 2S¢ Isd o dzts s ¢ L.

O. 0Ckdodesj Mefslsdodjddj ftd ¢Otdsddy

b emlsdz0 MY sisdodz) &jfo ] Gwde@y BY ) ded J -
iffw ot otejd3jded Y5 cOtdsipd Ui MEBE L OC d

i
—

N
<

1],

C}—

{dm. ¢ Bd8desy Mofslsdodzydedy §tod ¢ Otedst

sl dzj S mdz" § OB dzdlskH" dzOftew s jded™ d
U=Ueu, T=1eli,
I nsHdesj Mty tesiledd deiindech il daglgofvd o j dzd yd dzO,

. U_U iw,-vi i/
Zo f"JW):T:TeJ(yu yl):Zo e/ =r.

t jOSIsdo dzOV MtslsOo dfwg, & OV o dgjsH Gl p dizj
¢ dzOMmdets W tstelikzgyj=0,( 2Is.2j7) dOftwy jddj d It¢
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]l mMfteslsdodzjdzdd r tw©OMatsHEZjIlsMw | dzj tec
dzj degdw 1 dzgjtecdd o yjt:!, opsir.j .1 sEchss®ejddydrow
36 dzts 0 | dzdzts Jls 1€ d2Osy f=ded Jf s dzlz y d d3

2
p=1%rcod(ut+y) :I—r[1+c052(wt +y)]=
2 (2.29)

%[1+ co2(ut +y )]

[ cdetso j dzgdzOW  d3tsh dzts s ¢ dLd3j dgv j Isiqw o ts o
102Hjd3 MejHdz] J L dzOYyjdedj dBsh desmilsd L O
50! ddzsjcteOdz
T T

1. 1.-
< p> = fpdt==j rdt.
TO TO
] SHMIsOo dzw W MmscHED Lodd§yunlsdisd jp dL o' Oy J dz(d
1% 12
<p> :_Fﬁ7[1+co§2(wt+y]dt:7. (2.30)

0
stojHdzj j LdzOUj dedj tOME 5HS ks dztwds h ddshic
fils 1. v

2
<p> %Q‘::ml?r :U—ZI. (2.31)

lted wOMydlsd ydfd ¥l cpRiblesdtsddS sy P i3
hjets (ddzd + WWjClkdodasats) L dzOyj dedv IssC O.

[d2Mmbsokzs " dd3 L dzOUJ dzd JdzO tf 'j P MBl$ fdptizts & §s dzdf
(et foMmistsw dzdetsets sC O, Crlsster 2 of HJj dzw
Bsh dzsfls! , COCOW 9o dzj B tcOMAGHEE sy o dix
fJjtoj &3] dedese s Ists€ O.

1 JilstezHdzs EflsOdatso dlst foweiL ! d3jyHIEZ Oy
d jet Hj2Mmisozslf d B M de@zy j dzedfj d§ Odzdets ju, o' M j
f sdziz yd a3

2 _I2r
="l sl EHO
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(2.32)

-

In

RL GtjHjdjdd " §odvisdw Hj2Msokyh jgt
Ldzj e, ©OMAGHE] BOW o Mmftsilsds djddd r

.
12T =f%rdt, sIsC 2H O

0
1T
I, = | = fj%dt. (2.33)
T 0

10 I ssR3dgmag @ @tgo s h j | L zOqped gz 55800
tcOIsd ydzr 3.

1 OteWHE f Hj2Mbsokshdd L dzOyjddj gz ssC 0O
B hjets LdOyj dedv dOftewy jdedw, Ctbtsttsj fmow

U
Uu=7. (2.34)

5] gildzjrdzquonlss o yifd ¢J ] Bjokdss{dz lsi3s
M totsilsd o dzj dad j o3

dpCIsdode s Msfteslsdodzj dzedj d3 yjgfd dzOL ™ 9 O
o dzj 2 MejHdzi?2 (OCIsdodets?) dish desmlsd ¢ € ¢
tcj @3 dgdesets IssC O, HtwosaHWh jets o yjtfd:

r:275>:<£>. (2.35)
H

pSlsdodzs] Mofteslsdeodz dzdj fwsotHAddS O it
ftcd oMW ddtd sCj, (St o tslsdzd Yo
o0 st ud MS a3 Msy isBO dzdzydegl § 3 o b dzd U th dzg@ =
Ud Méses Msftetslsdqodzj dzd?2 HOdzdese 5 ff tetso tSH dad
ktsCO d fted of MsCdr YOMslSOR sy jls B Is!
B. [ B wffpls] ¢ Otedssded yj MStsd3s atsLHj2Misadd

{ OmMmdBslstedds yd ', Mnj BO Cobss? (tedh
dzd U S @Y tovW 3 J dadftyy) udUg BS EMisd & .
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5
< C::l
¥]

t dim (2d&3%4smis! fted cOlBsdzd yd Mt sd3 o

st dzj Cmdz" § OBY dzdlskH" dzOftew y jded™ d
U=ueVu, 1=1eli.
5OC COC e dtso j dadz Qi:CI%—uttsﬁstsuj)thr]ustsjg%gisfnl

(2.20) Ct®RfdjShdr j O®Rf ddlskzHr IsCO d da
odMmd dssmlIs &
I=jucy, d dzq

| v
lei :M/CUeJ(qurZ). (2.36)

[BMs HO Mdzjuizjls, yYlts=wkzOYQd dzOv W OL O
Il jSCItste stsC O f tsotf tecalzlzGls tsts @zsdg@ s i | padzd W
cOlsdzz dzOf tcO@o dzj dzd® Hodx j dzdw Mistej dzC d YO

fts WOLj] d&OfJtwyjddy dO kesd "~/ 2. ]l A BBH
Coflsdets? yjgfd o Messlse jlsmlsoadd f (2. 25)
v
7, =Je 2 (2.37)

I
weodzw jlsfmw ydmists dded dits?2 o j dzd yd dets?2, Is.
descts Msf tetsisd o dzj decfXe - e @0 de@® Zdzlisds Mdf Stctsdz'
Hizjl, ylsts
ZyE == e = e (2.38)
vOCdd SBteOL tdlzts2H dg"j § JBHPS Isdo dzetsj Mtsy
YOl jd dets d s OBftscké. sdets?2 o j dzd yddzj tcOo d
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RL ofMmMjets MCOLOdzdzsets HEsdzy dzts BT Is! W fnydat
LOoadMmwlils Bls yomlssisr dmstsyddc0O0. 1 0 tdm. .
mMsd<¢d d i3S tsMis dzts 6 xs(¥ )M 5 1 to tsjlsdqfSo tsih] Iszfey 2 i tots
be( ¥ ) xe(1¥) .

tdim. 2y Bimistsisdy § o @6 @Ml dasd fipls dnSel we)ts Isdf o d
J BEsMisdats? f tecb o pr(dBsmisd b

lodHE ke, ybt f ko jddyiddjid yomkst
HOJIs, ftd o' MsCdn vpQiffils tsds@ nd3@sddzts fipls Qadgtsiaddc
ftedBdzdy Ojlsmw ¢ C(sEslsCtsdkz L Od®w ¢ Odeds .
(¥=0) JjBEBMdats] Msftetslsdodzj dzdj B J ME 5dzd U

[ B sMis! g4 Wodzw jIlsimw 1 dzgjteetsy dBEdd3 { dzj
f sdzj , MemMtc] pSMpdedzts d3, oL Of OMOJ Ismw 1 dzj t
dzedj Ctlststots?

2
We :%:—CLZJ co ut =

| j e uddaOdsjvdzy j s ) Ho 2 dzgs?2 YOMislss?
COV HBOCMd®BOd dscts L dzOyj ded ™

cu?
Wy o30§fn—2 . (2.40)

C

U2
2 (1+co2ut). (2.39)

[ cdztso j dzdzOw Btsh dzsfyls! ©Oo dz® fetsdL o H
RO tewy jdzdw d bsSSO, 5. j.
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pc =ui=-Ul cosutsinut =- U—zlsinzm. (2.41)

dtojHdz] J] L dzOyj dzdj dtsh detsflsd
T

<p> ifpcdtzo,
To

5. j., $0O¢ d fMdzjHse Odzs s ydm"CdsE fiyls dO Cas dcp Ldzb

Bs2 ydfd dals.
I j i3S siisdts?2 yjfd e detse j dzdzOv s h datsfiyls
dL di3j dzgj dzedv L Of OMOj Bs?2 o f§sdzj  dzjtecdd

_dwe
IOc(t)——dt :
1 j dzd ud dzO

Py :U—zlsinj =Uyl,Siny (2.42)

GZOL " 0 O JsOIs o dzs? s dptpgiss fiyls daty 2- 2 e f

RL MCOLOddzse @8 Mgzt kgels] @@y dzdj toj O
fr]LsﬁDOI\tGOadz,s BOS fd BOd dzs2 MCtstesMmlsd L Of OMC

f s dzj .
9. RAHECISdo dzsiztf U j Hplsfdgg Quinds® d
t Ommdsslstedds yjf!', MrjBO Csbtses? (tedm

dzd U4 MS sets dzOff tiryy)y dedf W d derr W C o § § detsylsd L .

i—l‘-

S

Llu

{ f).RAzH6EZC s o dzgsfyls! §tod ¢ Owdsded yj MS
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st dzi Cmdz" § OBY dzdlskH" dzOftew y jded™ d
U=ueVu, 1=1eli.
RMYSdz' LW o' 6Oy j dzdj H dzw dz&mg%wxje@qw

o jdzmlsots (2.20), §odkzydds
U=jul, d dzd

. iyi+2
UelVu = pie’ V2 (2.43)

[sMEHO MdzjHE]jIs, Ylss= @Oy d lszOjw. Widm O t
dzOff teW y j ded W dO EkZetsdz "/ 2.

st dzi S Mdes] Mfteslsdodzj dzdd ©WOMMBOIstd
9 4 dzd yd dats 2

Zo ;:‘l’—eWu-m =‘|J_ejg = X = (2.44)

WeodzWw j Ispw ydmists dided dzts?2 o Pezdzy ¢ te®?2 , 9 B 1S
dsects Msfteslsdo dzj 2z O dzO@ dzlz dz

SOC odHdts dqL (2. 43)

X o= WL =X, (2.45)

Is. J. ©jOCIsdodesy Mtsfteslsdodzj dzdj ddzH €I
dzs?2 MsMmisOo dzw s h j )  thtisdas sdids? dz'e desizd @ d4f s tcC
Isd o des 3z Mts i 16 SYis@ffig lslag IsizE®Gw - Ot OCIsj ted Misd ¢ O
Bs?2, fwsatsHWwh j2 yjtjL dOyods CtteHddzOI
stsydzd ¢ fdlsOodedw ¢COLT™ 9 Oj(gMI0), © OeZtizelzz Is =B
tOL dBS @@zBsa)ds 1 © tedfm. 2. 7 ftedojHjdd YOMmist
HECIsd o dztsc s MsHtes)sd o dzj deditizH ZC Is d o dats 2 f 1
b( ¥ )xe(1¥) .
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'“XL: bL

Xy

t di.yDmbslsd §| ROLOSkjtedmisdSd ddeHzC s
JdzH zCIsd o detsB M thtso sH d o3

RdzHZGC Isd o dztsyls ¢ Weodzw jIsimpw 1 dzj ey d3¢ d O3
fsdzj, Stbttts] & MudksOjd Mmtj His Y da
L dzgd eedw, ojdzdyddd (slststes? 0o dzO

_LiZ _L? ., L?
W =—-=-—-sin ut —T(l- co2ut). (2.46)

) Of OMOJ 3OV d & dgj it¥ J&ts o toj d3j ded fif daPO iPOLS Is
N 30dz' dz0 d t0Oo dzO

LI2

[ cdzso j dzdzOW (sh detsfyls: L g dgv jsfqw ots o
pL =ui=Ul comtsinut :U—leinzm. (2.48)

1 slbdted { dzj el dydpld df L &IiPh lsFpls o 2 Is:

1T
<p> = ppdt=0.
To

vsO0¢C C0OC 9 ddzHESIkdoedes?2 yjfd d=+"1712,
sdo dets?2 yjdd tcOse dzO

g =U—2|sinj “U,l,. (2.49)
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2. 5. 06Ty @ dHdy C&f dj s hd & Ol ddlkk -
WisC ZOMdzs 1 jite Bl CLsGICOs dalz BRO  BE dzts o j dzdz
L dzO tOo dzO dzlz dz¥ .
) toj HilsOo dhy,vi, GS@T o j h j Mise j dzde’ j YOMIsd |
mMtse
i =18, i, =16, € & iy, = 1e™,
f sdzz yd a3
3 edomla
p=1
5OC COS MERKO o jh jMise jddr & yOMmj2 ¢
" jflse | dzdzs? yOMlsd Mok YkdSyd2, bt

en %]

Re¢g 1 ,e/"u=0.
8p=1 H
Clsts 0o jdMlsots HEo dzj sotstew jlsmpw Hdzv dz
n
Al,=0, (2.50)
p=1

GHYyd Mdzts ssCtso, MatsHwhdamw o kL dzj .
ABtedgde dzO (2.51) weodw jlsfqw EktcOo dzj dzd j o3
otsdzd ud MC sk AL AL B dzj S Mdzr = OB dzdlskH Ist
l jSClstster bitsce, MotsHwhddamw o BkLdzj, M¢ dzO
ZzO o jClststedzts?2 HJOGCtOBRBB] L OBRBE dkzlskzs W daelkzt
l sstets? LOSCBdz sdrnetsW O 6 dzOMdls, Yls ts
Oy tewy jded2 dO f OMmMmdode n + dzj d3zj dzls On ¢ sd
hdr o Ctdzlskztcy .
I T Oy OW 3G dztso j dedz" j U W,dz0 g a6 U Jdzd U d dz
tcjL Mtstslseo jlsMmMlsoaks hdj IsjSkhd] SCtd3fdzj €Mmr
U =0l uo =Usel™, @ =Upe!™;

Q<1=€19jm’ Q<2=E_2€‘jm,é ’ a<N=ﬁe"”",
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] &5zl yd o3

am . =\
Resd Uel ™ (1= Reed Eel™ i
8=1 g é=1 g
5OC COC | Isfyt Hod»oH Qgfdsias H dZ" & B 5GBS
m__ N _
Ctodzj B Odzd ™, ftojHMmlsOo dzv j o3 3 Ueld g HERY i3 C ¢
i=1 i=1
COodr 5 OBfddlskrj d MsofOHOEI & % OL
m__
avui=

i=1 i
GHjudigdzf OmMMmdodz 7 + dzj Biddgtes ». 6 sfigs 2zt
4 5C¢ ZOMdats LWQLIEdEH J[-&®B B dzj € dzOW O BY dzd Is
ftesantSHYWh jets yjtejL 1 dzj d&3j dzls, dd3jz:h dqRts-C ¢
lissdiz (2. 64 )mMEKsYy dzts 2 dH
ATz =AE . (2.52)
i=1 i=1
szdsdizdtcso Odzedj o j Clststose dzOff oWy jdzed2
Uimsd. JliSkstr, nNofhlopekss @) bl BB ¢
HIOGLORB] LOBSdkzisky Wdektlk.
2.6. CCodoOdzj dzstd @ j Ot dgF dzf yj NS dr ¢ s
1l ZOe sH O™ f(todd3j dzj dzd® Mmd 3o sdzd y4 M BEts
fMlse j dedz" | Mlsdetsh jdedw, tjHjdvshdj tejy
dZzj BOddw AR, dhijsl OS2 x%j odH, Chfls B dzOd
vz s IssCO. utd? St o d3jfilsts o jh jflse j dadz
sts¢ O & sfjtdkzjd | i dj s hd B3 yd Md
ZOftewy jdzd2 (Lt HM) d btSte d St&fdjsnd
ydfd. Clsts f§tsdztsy jdadd d3tsy JLIsC oBd olsO dzjtedaldimif' tojts fi
dimssyded S s 1 dzjtcedd.

pd

E, (2.51)

Q

1
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1 Jdzj cOltste cOtedssdzd Uj MSdn SCtdzj BOdzd 2 dz
Mo dvw By dets ftedB dzdy j dedes L O3y dzgd Is! 5H dzts:
' n Mo kO dhssyddS O fshssw ddsets kSO0,

10 tdf. 2. 80 joLjtgs td@syijdfOs fjdd H 5o Ols j dz dz
dzj dzls &zOv Mo j B3O ¢ j dzj OO,

6} n

tdfm. =Mddj.H o Olsj dz! dzOW + C o do Odzj dals dzO"

[0 Memtsdls dL 6jdzj Ot fMddzMsdH G
skHO ¢ E,ldystgm dzj dzdzts ¢ 5 f 6 fipdiif ity € @)lsiy diy deteizizfi
My esls d ezdzRdzikid &3

CHBtOD dz0 dzOf oW ¥ § dzd ¥E =85 dztd fiythiztdsctay) d2dmiHjO f
sdodzjdzdj G jdzj OISO
le
GHIjg -C s dzj § M dz0@ 1OERY &z SrEsSISS SEs NOB § Odz

vt yYjtjL Moy teslsdoedzj dedj Z

Z

E

|:Zi +Zdz; (253)
dZ0f oWy jded j dzO dzOctelzL € j
— _ EZ E
U=_—d=——_. 2.530
ZdZ+Zi 1+£ ( )

Loz
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10 tdf) 2. 88 { t55WOLI0EO of Gl ez dAER j o
tsd ksS0). [d&O nshisdils, i O dgzi @s tzs O C

9 C dzs yj 2O o dzkzlste dzqz;w%;v:eimgﬂsa sH &SNS

stsdf dzj CfMdzOY O&Yf dzdlskH O &Oftewy j ded™ dzO
©Q=1Z=ggt by SHGJHJ &Y jlsMY ©0Os j dziise s5d3

U=_le (2.54)
Yi + Y
ss¢ d&OctekzL ¢ q
- |_(;'de_ lg
| = = . 2.540
Yi+Ye 94 Y0 ( )
Yz

[sBOW dL 41bdns MajdB BSyilb B! Fiodd]
N4 dedw dzO dzOcGtelzL Cj .

v 0¢ (.O%, sts d&Bj Y HEZ OtcORj stcOdRd  Cod:
Mlselzjls tsyd © dH dzOW Mmoo w L 4 :

I_:ZEi; E:_?ig; Yizzii.

Clsddsd Mmistsisdatsh j ded w d3d ey wi @ | dsts uf dzafi? © jsls
HddsMis! §jtoj AitsHO tls BHds?2 { Sodo Odzj dzls dzts
HsC ZOMBse Odzdj o vyifd jtej B dedese&ts #sjsEO.
flse dw

I yjifd fjtej B ddesets ks O, Mmsflsswh j2
fteslsdo dzj=td Xdf MY eislsdo dzj dagFiedix @tz 2S¢ @ O
L dzgj eedwv dMmlssydzdc © yoOmlsd ydes tOMeg tskaydls mw
kOw 1k 1 dzgjtecds ftsdzjL dets?2, bkflsOdese dd3, ¢
tewis! Ctd3f dzj € Mdets 4 MuEsts®s Is delati jcdigftsi®@ &0 g azv v h
97T Hj dzv zOf! dzOdBtsdzr h OV Bish degsfyls? .

RMatsHY L MAajd M cJdzj tOststetsdy + Hp
ORf &ZzZdlsEHO IssC O o yjtd

52



E
| = .
VR +1)? +(X; +x)?
dClsdo dzOwW dish desmls tc OMrldz2OE jctEOY do Mts
1o _1 Erg,
2 2 (R g (O x?
[lsfsondd dzes, ylsts §jteor &5 bfdsesdj d §sdk
cOo j dznls o ts

Y= - Xi. (2.55)
CCodoOdzj delsdzO% MR jBO H&w {Isct Mk yo
[ &h dzgsfyls! , of Hj davdijdg@f"d fipls Ohylifotafsidif tc O o o

r Ut dBysktadr ftedtcOo dzdo O fesdL o S5H d

Hdgi3 oabtstetsj] bkfmdzsoadj, ftod orf ftsdzdzj dedd € tsls
ZOdBtsdz h jdts oL i3y detsets L dzOyg ded v

=R . (2.56)

Ri

& b

tdm. ¢ Lo @o Odzj dzls gze@zy tciPH jSBO

Jted {lstsdE OCIsdo dzOvw &Bsh dasfls! teOo dzO

vimzse dw §tsdzzyj dzdw dzOdBBdz M j2 (Bsh detst
Gjdzj cOtstesd M) L OH OdedzlsBa ' KOt ® BjclO @ aia]  dBEE
ozts 2
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rgt Xa= R - X, d dz2dg= 71, (2.57)

GHZ -Cdff dzj ¢ desj ud maizs, Mytewy j ddets

 Mdzd EMmMdzsedd (2.57) orf Eiwdzdzt Ols fgw ¢ j lsiAs
Mse dzZOMEsdr'©dzd . f sczdzj dedV IstcjBtso Oded™ (2. 55)
ydodz: dzf § t6j OCIsdodesfisd MmMtsslse jIsMilseozy i d A
mMefteslsdodzj dzd?2, orBBHWh A o yYyjfg:+@, tOo dzv d

l sz yd dzgdzr | EmMdzseo dwWw s e dzOMfpsste@ddgddy’ &Rfs 6
yomisdy 2 Mdzzyo?2 vyifd fsihlsoyzdsls HsT6- (
LiIssdzz JHJddzMiIse j dedzr o3 IStej Btso Odzed J d3 Hdzv  tS5¢
sMisOj IsMw rmdzse d §

v O0¢ COC dish detsfmls! , orf HJ & | ROY tc #f IS df)¢s dzy

2
e ©OsidgOsts KOS MdEOd ds oL @@%dz%%@,“q;ssh dat

Eri Hff ¢ jdzj cOtstc® fsMstw dzdetsets Iss5¢ 0.
SSGHO 9o Mfteslsdodzj dzdd dzOctelzL Pd ® ' H §
Yyjf+ b cjdzjtcObtste® sk Ojls HBsh dztsfils !
Po=P+P;,
CHjTI Bsh detsfyls! , ©OMABHE] BOY o dzzlsted €
MudkOls! BjMitdjLds §slsjtwYddss? .
siWWwdydy dzls f sdzf € isFotsj dB § 2 Miso W
P P

he S EeE (2.58)

() O j dz' dets, ylste' 55" dz®f Odeds® H { 65 dzgz
ssydes o j dzd § .

[desedj t©jOd dz j G jdzgjeObtster dzj dqokjsls
Tk ED )R sH@I(ssdz { Codo Odzj dalsdets?2 Mo j
B2 o ¢ jdzjtcOltte) d&shdshsd d jets S§H
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1 H . 1 odzd @MY HEASD 1 Sk ff]:Jd3|P=%quoa@1d3JW
P,=%|ZR,IIlsdzlzuc{d3, st S H

h= r;za . 1+1R | (2.59)
dz

SOC sCOLr 90l dzzyj ddetsj Ms{OREsh j dz
d Bzd § sdgasipsy &Esz0ddzzyh d2 CfH dzj Mtse d3j

Il iy dd3sd Mtse zOfpRo @ dztf B dzj 1S dg@W O i35 M dzts ) I
BOdz! 2O, SCfH w©WOeajdz 50%, Is.Jj. odezlstcd G
dtsfls! , $OC o dOCtkzLSj, O BHOO O] HOW ¢
f sdzj L dzzti=R f tedfj L dzOW  d3tsh dztsmlsry, HoO HSAy o tdy dip
CfH ftebHBSdOjls ttOMlsd, MmMistej B¥M! ¢ j HJdzd

l Ijrn MdzzyoOwih, C(SEHO MttBtLOy jddWw 1 ¢
"ddd, MmMdzjHEzil o' BEHAROIS ‘v OK | sfdy s S Is, o
L dzj ClsteslsjrndzdCj © MdzeyoOwrs ftoj sBLOL 59 Odzd
hdno Bsh datsflsj 2 .

[ sekls B"Is! d ddgr j MmMzEyod, ¢tcHO thEk
tcOjls Mkh jMmlse j dedzts 2ls tagssderjdzd jO L O dars oud@y jls fyw
oL @Iy dets Bdzr h jJ2 YodzjLdets?2 sh desilsd. vt
dzd v, rgAR.8] L Isdd3 eafistej yoj dsmw o dzgj C Blsster 7t
ftc] sBtcOL so Odedd BOsSBEsh d2f 7 Mdce dz0Odz® o ; s
Mtse dzOMtso Odad v .
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1719 3. o1 ofsrREM RO 1R RYPIIYS ]
I {171 1 Bl4RUR
3.1 tQMYRls dap shdzsea j L OSCtsdzseo sdtenctsW O

1 OHOYO OdZOdkzdL O yJjtid LOCdzs yojlsmw o
dzd2) ofMmjnm JJ4 ©jloj?2.

ydimdzs o jlse j?2, MtsMmilsOo dzvv wsh 2O yd iz gz H O]
Y Mlsets kL dzse o Mead BB q.

lweddHd Wi fedmszyfdis: § tjhjdds
stste’ 4§ HsdwisdWw.

JHdddB dL kL dzsestimEgdgidsdzds Bo a3 j dz dBBtsy |
o' BtcOdz ftetsdL o sdzy dets. [ fls Qeg' Ld® ojd frixfichigly'dt3sB. Iz H
dzj a dMd 3" = EZ1l.dzse m=q

( Mdzd yJjtf* dqdsidls Btsdz' hj] BGHddscts kL dzO,
9 0Isjdz des MisjHddzd dzdzr =  dzj d3j dzlsse, CBlste’
dzOL " @¢lsloy jstf d .

S sdzls zde®dy 0 O Is Mo tsC k2 desflss 1 dzj d3j dzls s ¢
flkzls: Is¢ 0.

J OV 1 dzj SIsted yJdg® dctc Wi Jf J s-m &2 - i sigzeddy dials'
sSlstsBtcOY Ot s Blstej L € s5d3 dzdteljdedic =@, & 1636 to 1 2z digP I
sBtsL d&ZOyOs Is Istsys Od3d ,0 j Get8 lgf sl dzid [AGEOW D6 Js iy
v jls MBts?2 Motz dsmis! o thbdd, t§ Bl
] ZOo dz" d3 HJj o] o 5d3dz@H"j 8@ p s WG e @ PG J G5,
L dzn, des dzj MmMBsH jtoy O) @O®o dg@ W sa jzZigE sH § el &
Isd dzt dz" 2 4 dzj o3 dzls, HtSBOodzj dzgd) Ctbtstesets ¢

stsdzlszter , MBH | todDoddit 2f t jtdsHoddtlz2 Ld@DL] frpdO &
B BHOCdB BBteOL sd3 ydmdzs dzj L Qo dmddzr = € 5d
dzr = 9 Jclgo i 2 n

SO YHEBRE Hjttjokz cCcLOWO Mtstslse jlsMmisalkzjls
L dzOydls, d Mmetsj MyjlsOdedj dzjL Ooadmddzr = ¢
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sjfjte! o jtodzzdsy 1§ 20dzPdizef L dzOR s H | dad W
Ctse dzgj sBrtsHdBs ttOMY s dzO &f) ls 'O ofigfdrfigflalzr Bis Az tedOLs
rdzv dm MtsMisOo dzj dzdv ftedd3j dzddz L OC tsdz" 5t

LicOo dzj dzd v , 9" Oy Oshdj Hjtcor 2 LOCBdz
MOdzgr Hdzv COYHBGEB dfin HazvkZzodgg . daj s Ole @ dnde
EBjHBMY, Ykt o bkttOodz dzdj G stcdesetts kL &
hdj ©® Htwkzedr EktOso dzj dzd W, d itz EtcC
L dzO, dzj BEZHjIs dzgjL OoadMmdd3r os.

sO0CddBB BBKOL s5d3, dz Is®o & d i3 H M & E = Isestls I
MsmMlsOodzj dz"@ dzj L Qo dMmMddz" j EZteOodzj dedw dzO s

LicOQodzj dedw, or tcOYOshdj obbtes? L OCtsdz |
zt Bses dL Codzskzteseo Mmnj d3r . r dzv dzj L Oo
Ylstse" COYH' 2 Htsfmdzj HEzs M dif2tc jHES dzlizl? tef = ts I€ dedials
Atslsw Br tSHdts?2 desots? o jlse! s, Cltsdiikz Istej B
COLEjd j HtsBOodzj dzgd j d5 & z@o dz' 7 pjlkaj2 ¢

RL MCOLOddsets Mdzj HzjIs,il Kistsisgzj L © oz ) €
Bsckls B'ls! MtsflsOo dzj dz¥  dzjELSO oLqCfdkzC Stz
RIsOC, fteddijdej dzgdj LOCtdetses sdteraetsWO ¢ m
m+n=p bkttOodzj dzd?2 HdAzW p dzj dL o Misdz - .

l C€Oydimbke | itttk kL 2O yj dzj B tcOlI
HdIlsmMw dzOdBtsdz' M jj wydmdzts o jlsea j 2.

ltced orBttc] dzgj L Qo tfipdetyr FME sz Btotsd L d3dzs |
[ B sdzdzv v jGEts G dzOoadzr o3 o jlseow dsd, dzOnr BH(
Mlseze hdj HOddksGkEz Hjtjolz.

Il twjLkzd IsOlsj tjhjddw MmMdMmisy d3¥ EtcOo dzj
sderetsW O, fdZEyOjdd L d2Oyj ddy dmMisdh. -~ ¢t

5OC , CH®fdjSmndoy daylg@fdzrno SO k o]l

57



I yOmbsdsds Mz y0j §hstw ddscts sC0O (1
dg' 3d udMmdazO®kd. [ fmdzd o -ddertx dstsOIsY s &OHI S
Isj dz' dgr s, Ists dzOff tcOo dzj dzd j J &iis {Hj SeomsdEO Y©Od
o' BlcOdzdzs 3z Ists € Iz

I MdzEyo0] %j fjitej B3j dzigsets SsC O dukzOCd
ModHjlsjd Msoabksls ddh: & ktd, o COCEd o
¥dls dLBBtOY O N OW HOddets] ydmdzs IsHs@Qdz-0O, l
dZse s IssC 0.

3.2. [jltsH Stdbkzttd & ktSte

ltced Btsdz htsdg ydmdzj eojlsej2 p tOmMyjls
fllso j dzdzs o3 fted d3j dzj dzdd L OCtsdatse sdhnets? O,
Cdds. [Cts By dats Mkh jflse jdedes b tetsfmisdls:
Codzsbtody Gz S sdes o r 1 -z § i &HY, EGsH Y d S
COMMBslst | ddsets o' hj &BjlstsHO.

1 jtoor 2 dL dedr Bhdzseo Odz dzO 99 jHjdedd
HERBEZ dL n dzgjLOQoadmddy' » SCtdzskzttse ftodtf dm:’
st5¢ Cbtr 2 & Madshy sekdt O dddis C 6ds e
ZOf tcOo dzj dedd. 166 Motj2 ojddydd € tsdastkied
&5 ssCk cdzOods?2 o jlsod HOdESES CtdsbkiC
9j2 CtdkEsktO, It tdd o MtslsejlMmiseodd f t
oMjCHO o' tOEiaetcdz §j ssCd. [BEOkdBhy ¢
22O tedfm. 3.10, d o'Bjtjds HdzY ttOMyYjlsO Gt

ltedd3d d3 dzOf teOo dzj dedWw Ctsdzlskztcdes » IStsC 59
Miste j dzC j .

s s dals Iz to dzal1 211115 5§ dz0 dzls & 121 IdztS 3.

lteddsj dzdo fjteor 2 LOCEd sdqurnesWO § kL
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a) 0)

tdfm. 3.1. stdsbktd'j Its¢d o

sO0Cddz sBteOL s5d3, od3j Mists dzj f sMtcj HMise j &
By dots  ff ts imlOOpld IKEO LS H j dzd W ISt j & § S dzls bt dgr |
SteHO BtejH,jdvs sy ofj IsCd ojlsej2.

I'lsste" a3 detso " o3 ff i s ff s o) veeztizy | WY OB I5[d o «
MdBcet Ctdskt®, ©Osdtj Mzdki Moftsisds d

utsBMise j dzdz’ | ff toslsdo def dagtso daf 2 Peg'd fd d
N J dagdets?2 dzO ted . 3.10,

Z11=D +Zp, Zpp=Lp+Z3+Zy; Z33=Z4+ 75

IMmiets o Mri®d dqd&ddlsm¥ n MmtseMmise j dzde =

1 0S¢ sdzj y, tBhddsd M tosilsde dzj dedw dzd dzOL
S5, ooBHWH doEl dusisObD CHpdgHsdy & € tsdzls b to

Il ttOmMmdzOticdo Oj d3s?2 yJjdd dqdgj jd&53 Ho O B

Z1p=291=2p  Zp3=23=2.

sifjte! btcOodsjdedj olttescets LOCEdO sdts

f {MOl! IOC:
1122 +(111- 122)Z, = E,

ddzd, ftddve §Bjdzde 3OYethge" BV s MsBMls

s teslsdo dzj dzgd W =,
111211~ 122215 =E1. (3.1)
ViIcOodzj dzgdj HdW Ctdsktc® 22 LOfdN jlshw

12223+ (122- 133)Z4 - (111- 122) =0,
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d dzd
122755 - 111Z15- 133Z53=0. (3.2)
1 OCsdzjdgs e doeld | EktcOo dzj dzadw sy des Mtsfls C
133Z5 - (I22- 133)Z4 =- E2,
d dzd
133Z33- 122Z53=- E2. (3.3)

RIsOC, MMmisOodzj dz@ Isted dziL OadMmddsr » Lkts
o 0j B'tsjdzls Ztedz" d3d [zt @a dz§ tetfdsfify AR i3 j C s
Is 5 Ql_dl,: I_zz, I 3.

10 tshdztse § dL dztsy J dedzsGe s ditsy dzts MW 5t d3lz dze
dzj dzgdv Ctsdzlskztedzr = EZtcOodzgjdzgd?2. 1 tcd tSBrR SHJ
f OH O hddizd M dzGitddeogdigcits IssC O, o dzj o952
HOdzdzsets S tdalsztce® MEzdizdsdtelzs smw: § OH j dad J
dg'@ 5 S tsd3 dzO Mmse Mis oi jndzditisdyzishy sty s i@ diy dzdiz
HjddW dzOftewyjddw, MLHOO) B § My d di3d
ftosizffdzdwv n; ded BjtelzlsmMw Mts L dzOC sd3 d3d dzlz fr
ftoslsdodzj dzgdw i dzOf tc Qo dzj dz¥ dzO@oMmistcj ykz d M
ZOf tcOo dzj dz@ BHdOSCtso. | Qo2 YOMmisd [
MCoOwv MO Hj2Mlsealzs h drn 90 fltcs@alsdzjtaded Wi HEYS IS
Msof OHOs s ) O teOodzjdzdj d3 BB R tSH O, MydlsC
3.3bBH] L dser 7 d&Of tow y j dzd 2

[ v Issets ylstse" dqLbkydls! d&IBH kL dzse
HWhdj o yjtf', dL 5B tcQyHjiadids] ddz@iz tgd fifn ~3j. di".
totsew f @dg Grezdz” j, f sdzOc OW , =1YIsdZs=\s ¥ & tzls ¢ b iy o
odzgzlstcj dgdzd dizd Mtsftetslsdo dzj dzgdw &3 ¢ J dzj cOlststct
sdo dzj dzgdwvw or cOLdd3 yYyjtejL Mslse jlsMmlseolzs h dj
ydd maj Bz (tedm. 3. 2), o UsdEsmidsk st Istfsjotis
G J dzj tc Qds-EBAg0O
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tdMm. ) Bd&ite yjqfd Hdzw dJdzdzs MlstcOydd zjIs

[LABOSCsdRBd kMY M dzj Cclsster d3d detser dzd f 5«
Elsfpw o tOMMmd3Olstedo Oj dGigsdz d3j IstsH j .

LL dzse " d3d  dzO i@ >F Jsdad' W dgeOff toW > § ded W 6 OMMc
L dzO Glsdssmdlsj dz dzes s tstcdsets. 1 Mmad d3d ,
Sf stcdesets o' BteOdz L jdz 0; o dzj Viwodudyg j Ismw

rdzw o jlseoj2, §tsHCds yj dzaizOF oW ¥ 5 g @ dzts 3lis
fOHOE s M kL d&zter iz :

U1=U2=U10; Us=Us=U20.

1 O0ftewy jdedw o jlsoj?2, oCdzs yjdedegr 7 dBBj yHLE
Y;) or Oy Oslsfmw yjtoejL kL dztso 1 271 0dzCA tdca® oy dgjdadd”
olbtecets LOSCBRZOIJEJEDESY O o' G dzv H

Usz+Us-U2=0d dzef3=U2- Us=U10- U2o.

1 ZO& dled bkLdser | dOftwy jddy, oy dts

ofmi btsSCd. 1 Jj2Mbadlsj dz¢ dzts,

I1= |_G]. - UlY]_ = |_G'l. - UioYy,
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v0Cdds sBtcOL tsd3, od3 Mists Issets Ylstser dzj t
ssCso ot oafMmMjm O jloawn, dsydats sSEctcOded ydls:
ztso ' 7 dz2Of WY¥PUGdzd Rjs Mdistsets dzOf tew ) j dzdw o ts ¢
9 dzadr wWOMMyYdlsr 9o O Ismw BjL IstczH O.

lIstster d@3 ftsdgviIsdjd3, o9otsHB &3 9 B IsBHJ
sSOC dzOLE 1o @F alz@W 1 to s otdsioddd§vi Isii z dsdzj ff tots® tSH C
stso, oCdz yjdedzg' » BiYHE dzj 3Olstddhaf @) dgd2 kzfg.
gqd3j s IsfMw He | bkLdtser j fteseotHddBsmisd:

Yi1=Y1+ Yo +Y3 Yoo =Y3+ Y, + Vs,

1 OC sdgjgY . d &3d ff tetso tEOL BHIPY s tetso SH d Bisf
stseo, oCdzs yjdedzgr 7 dBRBiYHE dajL OoadMmddzr dsd k2L c
stsdz' $t5 BHAZO tsHEOVY ftotse SH I diis

Y12 =Y21 =Y3.

vitfjte! BRttOodzjdzed] fijtcotsets LOCtsdzO s (ts.

IsO¢ :
T - UtoYs - (U1o- U20)Y3=0

ddzd, ftedded ZOY ot o dzd 3O dzd j 99 JHJdadg § ©
BsMisj 2, §sdzuydd:

U1oYyq- U2o¥o = la. (3.4)

VticOQodzjdedj HdzW EZL O 2 dBsydts o' cOL s+
T2 - U20Ys- U20Ys +(U10- U20)Y3=0

d dzd

U20Yo0- U10Ye1 = | @. (3.5)

RL MdMmlsjd3r Heoka dzgj L Oodgjindag dand dig &S e
(3.4) d (3.50, ) dO-dsyisnHud@ipe sy j dd W

vjfjte! dBsyds MYstdBzdazdttse Ol BM jj
FtcOodzj dzd?2. 1 tod Ekfpdzsedd, ylsts dzOf tcO@o dzj dzc
HOs Is M dzOf tcOo dzj dzd W d3d Lk L dztids'dr Zzde@ telr] >pigd dz
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COYHBEB dzgj LOoadMmMddisets kL &zO MEzdizdsdtelzs Ismw :
Nddedw dz20 kL dzso i)y et H §@iNdk &3 L dZOS 6
dzdJ BLdtseor m dzOftewy jdzd?2 Mmd3j X diiteds o bisH dfte3s -
Misgdzd B tolzlsmw f)th dadde@q tsials o d3q) dzletd®,f tejv 3 j dzd W
dz2' = kL dizse dOJttOodzj dz@ BHJZOCBIB {5 Sisdzt
Ndlsjdzt dz" d3 L dzOS sz, JjMmdzd 65 BGlsdesh j dgds €
ftoslsdosf sdzsy des. | ftOoas?2 yYyOMmilsd EtcOo dzj
Mz B3RO |dig Gaels satgjO, f sSH G dz¥ yj dgdz" = € H Odzdzts dl
L dzseo sy dzOftewy jdzdd dzOftcOo dzj dzs € s ts5tcdzts
dz" 2 ¢ dzgjLOQadMmddssdsz kL dzz B jtojlsmw Mmts L dzgC
dzedj] dOftcOodzj dets tsls tsf stedzese s fipn ddOs C  Isdsih 4t
dzd ¢ O, BGlatHwhd?2 s djLOsdmMdhitcets kL dzO.

lted ftwcOCIsdyjmMEétsdd dMf sdz! L so Odzedd Bj Ists
SBtOL ds oMM kLdAser j dOftewy jddw d&zOftcOs d
GOjJdir j © . ¢BEé HBdd BtOl! Mw Mts L dzO
dg dzdz" 2 € dzj L Oofffgd dzte®E s 3L gebzy ).

RL ofMmMjet MCOLOddisets oadHddts, yYlsts oy Ists
Htse (SBdzalskztodz » ItsCtse d kL dzser n dzOf tow y j
ssC s BHdsets dqL dd- LOddd®Oels kL dtser j
sdodzl dze tSHdetsdz d3j ssH] HtesotsHdBsMIsd © HIte
Yj dedz = 9 dzj L OoadMmddzr 2 Ctsdalskzte, L Odgj dgv j Ist
Cdzs yjdzgdgr = ¢ dzjL Qadmddssdsz kL dziz.

AJdz MssBtcOL desfls: ftedd3 dzaj dzgdv Isse s d dz
dzd yj Msotsdz kZtcOp dajz@zgd i , tc L sBlsite

[ Mdzd ydf' MBHjteydl Bsd ") ydhdas dzjL
sz Ctsdazdud Misej kL dzse, ps2ail) , Shadzd d A=z, d ¢
dzj j ftesdLotsHdl! t©OMyjls 5 djIssHEz kL dztse

[ Mdzd X4 Mrd BO MBHjLydl ©iscdgs ol i dgzts-
Codzlskztets o, Is. J . p<B@&IM ,d daqj, dzjdipiEOoBjtc OL dzj § 1 &
Csdzlsztedzr = IstsC 59 .
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3.4. YOfMmlstsisdnlgd CPteP Ce@Mplefsisdzr j WEZdzC ydd

l kitsttdd tOHdBISjrddy mMédms yYydti?2 Mt
dd* dn Mots2fMise (HBOHEDRBEARY)NCGOL dad ydz

SsOCtso® Br dzgj B" dZO Mo j BO yjtdfd, tdzO d
Mdo dzse s Bdese s sdzé Mded O (dm. 3. 3), dL ¢
Mdlsj dzt dets dzjets EZyoOmlsSCd yjfi2: dhmistsyded ¢
3j dzls™, HBlCtEgHGr = §tsHdzj YOl tftj HJdzj ded ¥ .

i i k o
lf_,_—h.——(::ﬂ
(Hyviy ¥ Uk
N k
2 o

tdfm. 3.3. ltwjHMmsOodzjdadj + dzj Sltedyj MS
st sdzt Mded ¢ O

1Oy dd3r dBdesesf sdzs Mded € ©, ¢ Csbtster d3 s
¥ |s figvh s H dz" d3d

] Oter LOYdhise By HEZ Clstster @3 dBsckzls B
mMdoedzdg d3j dzls™ , azO%& &8 @% W

1 EMmist yjf! dOatsHdlmw f sH ¢ Oteditsdzad YyJ M
ddzd 5C0O), o' 8Oy 0OJ & daMisFnl'E" d dsin IS ta3ledisy © ¢
Hj2Madw oCdzs yj dg, dzOf g osj o CWBj JRALEZS s C
Cdzd € O dz2 ¢k totgj (9 aYehe! ™.

st dzj C Mdzts?2 YOMistslsdzs?2 R OtOCIsjtedMmisd ¢
detsh jdedy IsjSEhdr Ct3fdzj SMse SkkCddtO d o

vO¢C CO¢ ydt' dzj dL B4 ) dgts MHjtey dls t.j
Cshtster n LOadMmMwils s wgOMEEIRO, kBosdsykbmhy f
WEdeCydj?2 yomlstslsr . T(jBH jdB tBSL dZOYOIS! j J

o _Y® _Ym
T(jw) = % (0 S X (3.6)

64



vO0Cddz BBEGOLBAR, sym ftojHMIsOQoadzwjls MmMtse

f &z lszH BisY%EPYO o 5L H jXonfglsalfw | sdzj v dzd 7
N J dedVlf, Xp-OBY dzd sz Bl hzd yPydhmetsksa jBiMise g ¢
dr dzOyOdz: dzr | WOL'" . wdzj mis] s yPHdBdkiEdas,? TI€
MisdSd tOQo dzO Blsdetshy,defr. t6OL 3§ todztsMmlisj 2
1 Of dMgjiyed § 8C OL Ols§ dz' dets? Westedsd , ¢ sdzzyd
T(jw) =T(wWe?/ T, (3.7)
1 H T =Y/ X, - O3 dzd lsuHfiptstas Is dzOW - OteOC Isj ted Mis d & ¢
JTWM)=yy-yy-Ww OO Mistsls dzOv ~OwOCIsjtedMisdCO (AY/
vOCdd3 BBtOLSd, syYym MyjlkOjls o MmMisBJ

) oy m, sftcjHjdzvehlzs | OQoadmd d3tsMmls tsls
otsLH]j2MlseadWw;

B) AYM)YOGEitze MHeade WOL d&jyHE BIsC dzd ¢
WEdzC yde yomlstsisr .

O BY dzd sg@fdsts s dzryomMs ®lstler | -~ OtcOCIsjtedMmisd
ftej HMSOodzj dz cOWdEORRBd dqdzd IsOB d&zd yodid 1
O ted dsj to, 1 MY jtod d&3j dals Odz' dats .

¢ &Z2Odzd Isd ud MS¢ 5 thdzjeOm et | Y Afplsigs s dzts 2 = (
ZzOL " 9 Ofptgfdzj C Mdets?2 YOMslsdats?2 WEkdzC ydgj 2.

yOfMmlssilsdzr | WkdSydd ¢ &zOmMmdW¥ dydtelzs Ismw
CsdeStejIsder §J o dzdydde ¢ tsdzd d@30¢ simpw Y sSH o 5L
Misd, WEkdSydd f oHhts@Lds jj @Y !s i fgate j &z0
O. JatsHd § WEkdSydd

1 zMmls! btejBlkjbmMw ftcjHjddls' I tkYdd D- d
HOdzdzts 5 dzO itd "xdgdtzte d L OH i Qdecete g j 3O, dL 5B 8O
tedmM3 S8 .1Istsd Mzzyoj MetsHdlsMw ¢ Heolka{ tsdz¥
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1
!
— IBX

tdfy. 3.4. SCodoOdzj dzlsdz@O% MR j BO vy

SSEHO BIsCdzdS d etsLHj2Msed] tOMMBOIste
-, b YyomlktslsdoOw " OttOSCIjtedMisdC O d MBls
9 - SHdzts 2

| s HdzOw uOfr]lst?,vzjzél_i\iNcMﬂngjjzlﬁ ygOL B bl

dzdw . [uyjodudzts, Yt tsdz® wWodzw jlsmw oA fsH M
i

ui
li

Zi (jW) ==—=1Z4 £jw). (3.8)

ek OW o - sH dz(qwz%dmg,nmlqwmm ®j odshls: f

d MseafOHO I M fedvisd] B fesotsHdBsmMisd yJd
Yi(im =tz =Y, gjm). (3.9)

B. 1 jtjHOIsydz §j WEkdSydd

SSEHO bktojBlzjlsmw wsfftej Hj dzd Is k-k)ts Isi@Q@zdeL ts LAz
Hj2fMkeadj dMstyddO0Op - &Ril:,y,jEsd®, dJL Btk
zO tedfm. 3.3, dtsyjls Brils: HtcojHMIsOs dzj dzO o
slko jlsmsoks h Ov OS2 fumMsOdsaSj L OHOY(]
MisdS O (WkdSydyjdOilstsay@gs? fiyw
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li 1k

L OCF
OE !

tdm. 31 B8 HMisOo @ziede)y B=B®W o oadHJ Ul

I LBy dz" yYJlsr ey wOLdsoadHdsMIsd § jtejH

1) sftejH]dzjdde it s dzj 9 B daldzts Sy . dzOntf Qdiy Iy 1] Itz
ZOW WkdSydw o {lstd fMdzyo] dd&jkls d0dddit
dzts o Offdgdtg ] H Olstsydzts? ;ftcso BH d d3sMis d

2) dMmEsd & wo dvykly sy de@f @ dafzsdisis B O] Y
sl dzOw WkdCydy d&jjls OL &) olzsfGh O Gtk
2" 3 M tesisdo dzj dzd § 3

3)steiBkjshY EBOQYHUd O Mis dtwds flgt j yOMmls
TOEOCkjtedMSdSO BjLGOL®Kjodd d dshdls dc
stsC Iz ;

4)1 OHOYyoO LOCdzs yOjIsfqw o st teykH jiedfj dzd d
L OHOdE dgw ¥ j dzd dU;i.dzO) oGRlstE@E Mdzz yO,j W kdeS yd
ZOLT 90jlsMY §jtejHObsydts? WkdSydj?2 § dcC

]dzOuthdaAzf;,i%, ZO2H jdedas ] HW GftejHj dzj dedztss

Csigf dzj S MmMdzr d@3 S BL WWJydJ delssdz  Jtej HOYd (s
of Jd dzdilsj dz2 dzOftew y jdedWw. s j dzMmdiadts o O dzde’
rdv Edgjde b jdedv btetse d fMdcdzOkO, §HO
fMlsots, ftoddjdWsls Hjddsjd &Oftwyjddy, ¢t
&ZO tdf 3. 6.
{ OfMMudsOj & §jjHOlssydls WekdSyds 6

c Up=112y, Ur=11(Z4+2p).] € 5 dzyOls j dz' dats § s dzlz y @

S

K(jw) =

Cl

1
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|_le — Zb
I_l(za +Zp) ZatZp .

K(jw) = (3.10)

I_Il l Za Zb l.[_]-g

tdf. 3[600O% MEj&O Hjddsjd' dOf:t

[ Mdzd o Mrjd3d dzjls toj CFARd B~ 15 Hz] d3j dzls
LWWdydjdas ¢ jtejHOYd H dzd s j dzv  dzOf tew ¥ j dzd
v jlsfqv ¢ O¢

Ry
R+ Ry

[HA&OC, COC fwOoadds, 0oL dlsesflsy &3¢
sMyd zizsc tcOW O) ftoj o fp@&h Ovols YOALIstasds dzis |j Gref I f
(edf. 3. 7).

(3.11)

—] 1] o
Uy R R; L ¢, U
2 2

J

e

tdM..3.v7OmisslsdzsL O dfud BOY yj§' Hj dd

ri2mloadlsj dz dzs, €0O¢ odHdes dL tdf. 3.
Yydfd BkHil Ctdifdj s Mmd &

Rz'wlc 1
CoN JW) _
K(jw) = 1 R . (3.12)
R2 - (1+7)+ jl/l/C2R1
R4+ 10C? Ro
q
1
R2+_
JnCso

r dzv Istsets ylstser dme dzt ydls: otsL dzed C O h
ftotslsd o Bap dedlzs YO8 Is Cy(dgsdinisy. 8 ) .
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P — T
RzD Cy

U, l Ry .‘ T le
. 2

tdm. 3r $dzdlsj dzr dzOftewy jdedWw M HBSY tsdzd

rdv sOCEs2 Mojd' SCodkfdjShmd 2 SsL¥¥dy
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lElsjd3 dagj Mdzsy dzr = ftoj sBOL s Oded 2 f sdzlz

Ro
. 1+ juCo
KM =—x R, . (3.14)

1+ juCiRy * 1+ jCoRy
[ Mdzd o' ff sdzdz] REB=RICI) dzsolgfty C s4 WW dydJ dzls
LOoadMmdls s yOMmlstslsr d tOo j dz

= R2
R+R

G. YOMbslsde Jj nOtOSIsjtedMmMisdSd yiBpdhB  GH
ltesdLojH]JdB teOMydls fjtej HOIBYdzts?2 W Iz dz€
9 COyjmlsej 1 dzjtecetcj BEBE 1 dzj B dgs© dMmy ¢

J Y dzOf Wy jddy (M. 3.9).
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1
1V H !y, - 20yO0dz dz j W OL T, udpdstististd b dadzlizts u

KW =Ua/Ug; [ =V 2V
) SHMisO0 &, =8y, 4,8%-6) dzO2 H j o

1
o jwc _ 1
K(JW)—R+1—1+MCR. (3.17)
jnC
o B dzd s @ fgdsts s &zOY S OwOCIljtedmisds O
KW=t . (3.18)
1+ (MRC)?
AOUDMsslsdzOY T OE0Slsjttdmlsds o
J (W) =arctg(- CR). (3.19)
10 tedm. 3. 100 dL tsBtOy J di Sadg[GWOPF'S Advyww ,
K(o) 4 PlL) ,
1
0.707 ©
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; o TR
0) B)
td®. 10 ¢ i3f-dzd b-ODs sIs dzOW - Q@tets(] Iss jteta|dcipls o
hi RCyJ ¥ d
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Bj dz' “glRE d (sHOodwjls Bdjj yYyOMmlssl' . v
ctedtekze M j2. 1 dBjdvs & MisORAdE ¢ &N j g tzk
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4.1 JojHjded

[dzv ket ylser fsdvls: Mkhjfmsots {2
GO dzj Smltstelzy 1 dsjjCdirte q(uHj oSt s diy dfifsizd € d dzd
dS) otLHj2Mboabksls dzgjMStd Ct5 dMlstsyded§ ts
3, tedfm. 4. 1) .

tdfm.l@LHj2Mmisoadj dagj MSCtsdr Sdn dflstsyded S
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SOYH"2 dL dimbsyddStse MBLHOJIS( #zdB s
¥, €)Y, d&dBt BHMSote] B3] dzdets dzd MEBdz? €58 € t5dz
hdr fBdZdL sfMisd s 1 12 YyOMmlstslsr . 1 0 ted:
CBlsstes? tsBBL dZOYJ dz@ B &ZzOMysE Y StzmsfH ) dzae"
HdzW OB IS’ d mis sy ded?2$ sopL. ] s dafgjfiplzisde = EHOYIsHY
¥, € n¥ OB dZdlszHr CtdzjBOdzd?2 ofMminr dhmistsydzed
IsOIs! HJA&ZOS s &3
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tdfy. 4.2. 1sdsf yOmksslks d YyoOmkssls

Cdflsj 30 Htsdy dzgO dd3j Is! yYyOMmlstslsdzz =~ Ot OC
2O dhe. 1t tsid O0BMydmm tldsy j dZd YoMt
iTojddyddz0 lsSdzdeO. | d&zv yOfmistsls, tesg ek §-
da3d d Is daj L d3j dadalz® o dzdyddzz, © odej {Ist52
ftesfzMCOjls Isd S5 yYOfmisfpls ' cpy dzi ck® N d §z0 # e
fsdzshmo uwBEsEOH QF ShdfisprB3O ¢cdLBdOjlse dL
Mlsezs hdrn dzO dzjj SCStdzjBOded?2 dzdh ! Ctsdzj BO
Mlsedy ofMjnmn GMIOd df » dhmlssydzdCtse dzj o' L

[ Bdzy dzO@ BT Is! o] oy ldApdRtsls tc cdzQ tcg B 1O dfts Ols' &
oHtsdz N COdzr yOfmlstsls. RLABjdzdo tOMYf sdztsy j
sdz0 SOy jlsmw Mtsef OHOs M j2 M Yy mlsstdsdeizgd d3
mMdMmisj Bz, ftesfkzMCOshkzs CtdzjBOdadW Istsdz! €

it JOdzdL s Olssteryjj foddgj dedslse ¥ yOfMmistsisdzlzs 7
Bskzetsd ds?2 WYsttd' , §s5COLOddzs &0 tdf. 4
oL By der d3. [HABRZOCES EZHOjIsMw o dL o j Misdes?
odHE ROttOCIjtdMmisded, JjMmdd Jmitsd tadye-Ols!
BBOjdz dz" | MmdMmsddgj dzj dzdj d~ f sSL 9 &dz'8idldc OF S
Isd dzt dz" § ydfd, f§odash’ s lzisdodd"” €isdest
s fJshisr B3 kjrddui Méddd My HMise Odd
hCOd yYOfmktls. 1 1ltd L OC dt j @) telgw h e tizO s
tcOMf esMistcOdz] dzgdWw CtsdzjBOIjdz dz" = yjfj2 o
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4.2 1tsmdzjHs9Olsj dz dz"@ 2 CtsdzjBOIjdz' dgr 2 € sd
O[fMdeso dz' | Mtssisdatsh j dgd W

l sMdzj Hs9 Olsj dz' dz" i3 € ts dzj de@bLls' j edD jdis figly  Cusjddls
fMlsOo dzj dzdzOwY dL COlskzh ¢ d ddzH z€ Isd otclistsdpsifd -d
Isjdz des oenmtsHdzr » LOYdd@se, § Ctlstster d3 By |
Htezedj { dzj dzj dzlsr fmnr j d3r .

10 tedfm. 4.3 dqLBBKLOYJdO fMaj BO ¢ tsdzlskztc
dzr 'J] fOteOd3jIster : L, d dgHdECHfMl® &z ifjls dzts ] fysf totsls
9 Cdzs yj dadzg' | jom figels] Hs o @lisHdzr d3 L Oy d d3Od3 G j dzj
Il EHj B fsdzOc Ol , Yl ORBf dzdlszHO dOf oW 3 j d
dzaj dL 3] dedets?2, dzaj L OadMmwh j2 sl IktsCO, f{tofs
ssdilz, vyl odizlstcj dzdzj § MY tctsIsRFOdegzAfff 6™ < § d
X J dzd=F.

[ dzv dzOrtsyHjdedY IsCO © yjtfd MmMMmlsOse g
sdicr WO HdW Ctdifdgj CMdzer 7 OB dzd sz H :

— — 1__
' - j—I =E. 4.1
o+ juLl - o 1 =E (4.1)
RL (4.1) MmMdzjukjl Yls ts
=t == (4.2)
r+jub- —) %o

VHjZgkEr +ix, -0 nEHdS] SEdfdjShds] fRest@ssds d
sdo dzOW MilsOs dws h Ow azzmm%sm¢emsmmm@qaa
Mo dzw s h OW o ntsHdsets Msftetslsd o dzj ded W .
tidd yifd, ftd Sthb@BdY wh@C sy toks
sdodzj dedw, dzj MABEslstew 20 &O&qudj tj OCkded
il L czOdeysde j L 5dzOdzeiy] o o tH s .My ohslsd o
Ctdzsiztej M L OHOdd &3 f§ OLO®Rj steO®d L d C
Bs?2 YOHsjskEUFdRZO (ks ? dZQE;@/HLqJV%Eﬁ]:VO, dL to
0

sisCEZHO
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(4.3)

{df. AgWECS sdels 6 O

yOfmlsslkO, dO0 Cthtick?h ®Y O6Eta dz@¢ sk

dzj dzd v tc0Oo dz0 dzlmgrt fs dzB@andzs @ j BB s sis ts2
SBEHO o,¥ Ists yétsostoWils, Ykt Ctsdidskzte dzOMmls
[ Mdzd oy sy Ctsdaskztc tOMMmistets dz
| &OMmtesj ddegsd Stdzlsktej ddzgHbkzCIlsde detsj (
sdods & lodzje®@pdists BBj N HE MEsB 2 :

(4.4)

GHUQ,Ip-fntstslsacjlsfnlsacjdzdzts ORYf dzdlslzH "™ dz2Of teW
dL tw©]j0O¢Isdoadz » Msfteslsdodzj dzd?2 §tod toj L ts5dzC
] sHMIsOo Yf o 9 a3jods ¥( 4. 5), (ssdkzzydd

L=— = L=, (4.5)
mC \VC

l jdzduddz® §3 d&OL ' 9 0jliw S OwLOSlsjtdilsdy
sjd dsets CtdskeO. | GHESEOE | gHER D o6 &l
ud mMe&dna ydgwn, )} da&ddls B ydeB59PBeY W3z§ O
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RL (4.2) odHdts, yYlsts Ists¢ o ffsmdzjHEB9 OI
&ZOMmstes?2Cj Jjets o tjLBdOdM HsMisdeOjls tME

== (4.6)

B. Cdzjtccjilsdw)fUafijr ftsBisdz] B Olsj dz' dzgtsdz € ts dzk

[ B totsls dzsliniste © € s dz

t OmMisslstej dedj  dzj e jlsdyud Médn MBGIsdsh .
o L sdzOdzM O, o, WpBUcp=0. ¥ = ¥

v OC COS bty @) lsyjd@yf wsMyjeded J dzO0 § B3¢ M
f sdzOc OV dzZOyoOodzr dzgzete W OLE IstsC O tcOo dats?2 dzkzd
dzed 2 dOftwwy jdedv d IS¢ O:

ip =1 pcougt (4.78)
Ucp =UcpSinugt =Uy sinugt 4. 78B)
[ Gdzatso jdzdets ] L dzOyjdedj  dzgjtecdd, L OC dzs y,
Li2
=_P
wo=—r, (4.8)
O Bedetso j dedetsy L dzOyj dzedy L dzgjtecdd + dzj Slsted v
2
we =2 (4.9)

2
[OCMdBOdz dz | ojdkduddy L OYJOMOj Bs2 o ¢
v n Ldzgjtecdd MEsmisOo dves is

LIZ

WLp.d30<;_7p, (4.100)
CUZ

Wep.s0 ¢ ZCp- (4. 108B)

1 sHjdzde 1 Isd or tcOy jdzdWw Htokze d&O HElze

Yop_,2_L
I c’
f sz uyd o3
Wip. a0 c\Vep.dso eV,
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5. j. ®BOCMJd&BOd dts LOfOMOj & j o 1 dzjSlstedy
1 dzj @ dz cd3j yHEZ MsB 2.
[ Mdzd fesmMzBBdelzj & dedase j dzdz’ § L dzOYJ dz
stedyj MS et § sdzj 2 WStz 4.8, 4.9), I
LI cué,

Wi p +Wep = T"co& ngt + Tsin2 ngt,

|2 2
L6 LsoiTZJ:QE%EE:W,LStSWLp+WCp=W,Ls.;. o d&¢ B2 ®B&d

Bilzd Mk BBOLdOW L dzj ecdw, L Of Ofj dedzOw o 1
tcOQo dz0O Y tsmistsw Wedzts?2 o j dzd wd dzj

Y tod  toj LB RS0, S lstBEz t6j OCIsde dzsy
sdoedzj dzgdj tcOo dzts dzlz dz® . g4 Issy¢d Ltejdzdw A
L dZOYOjls, sgdsh g BEMis@dzy k] ¢ j dzj O da
ftesyd MMy L OYfOMOddw 1 dzjtecdd o L dzj CIsted .
fjtootsdzOYOdz dzts L Of Ofyj decdzOw o Mdflsj iBj fted
fMdzj HEE M j 8 fitejteOmMftejHjdvilbmy &Bixdgkz {6
CtsdzH | dzM Olstste® BjL bkyOfisdy o 1lstsd ftetsy  f
fMizOlsted o O di3" § Y§ Bdzj BzOk § @zOdzls 3y .

50C COC onNBHs] Msftkslsdodjddi f§td
rafr:%, LOHOYO CGjdzj OO o @jtsdyIs dbts i
o ktd, Ykt td fshMsOodvjls OCIkdoe fptrd dish
yJ ' dzj dd3j zO OCIsdezxizs@®@)s, MisH toisls dzg dzj dzd v
fslsjte! 1 dzgjtecdd, d CGJjdzjteOltste o MOy dC
1 i MEtEdew sts StsdzjBOdzdY ofj xJ fWsdmEtsHd
o sdzOYyOdz dzts L Of Ofpj dedets?2 o yJd ¢ d.

Cdzj e jIsdyd M dj Mtstslsdetsh jdzgdw R OtcOCIsj to
dzsmis d . [ BBlctSIsdztsmls BsydIls BT Is! siftej HJ dzj
hjdzdd BOSC M BOdz! B O jodptsl] wddig ed o ¢ 4 dzj ts
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LO tsHddz § JjtedBH
Is§ dz dzts?2 yjfd

w

=P,

r dzv gy JodESL dztsy dz" m

dzO toj L t5dz0O dzf dzts 2

cOME sREj GOW
L dzO Y j dzd 2

YoMl .

(4.11)

LO fJtdBH
HisB totsls dzts

(4.11) wsmgm%%q(4zm@@096w (4.5), fodkzy

dstcjJ HdzdJ L dzOyd dzdw HEsBtetSlsdzsmisd
B - o wOHJRWIKR BRI ¢ | ,

RdzsGHO 9o d3 Mists
J Bs2 L Olskzr Oded j ds:

d:é

o . ntsHdZ j] yYOflstsisds |
dzts ¢ sls I£ @z

RLEYJ ded J YOMmlstsilsdz ~ -

GOydzsj &5 f] ©OMMBElstej dzdw o &
{ jOSIsdo dzOW

e 4]
Xg =k i=%Léﬂ-%u
elo u
5 OC @@gqﬁ%=%bs
Uy
-

10 tedMm. 4. 4
Ltz dz' sOIsj
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MsflsOo dzw s h Ow

(4.12)

Ctsdzj B C

HsBtotslsdzsmisd f tsdz L k28 Isf

( 4.120)

TOLOSCkjtedmisdsd f &

OOCIsjtedMisd ¢
SHdtsects M esilsd
9 nSHBZBG s Mis

(4.13)

ftedodHixg €Ot { Odd Ha ks
fpdztsy § ded %= sthixegFez@® Ctod o ' n



t dM4 L ©OWdS L QO§ gy @ TseH desE 5 &
ftotslsd o dzj dad W

st dzj S Mdets] o ~BHMs] Mftetslsd o dzj dzd §
Zy =1+ jXg =r(1+ jx), (4.14)

GH)gj:%:dzoLra@sls sBBN j dagdlats? teOffylstes? C 52 .
] sHMisOodo Mead L(dAOUYYAR] jd 22Qu] If sax@w.d d3
x=QEW . Yo (4.15)

1 od wOMyjls) ©OHdBlsjRddyjMSdr Stdskt
L dF fsojHjddjds o 5B d&OMisd yOMmssls, O
Mistslsyy &6 W+HAPYYX =¥ HQPB fighwdze Is dzOW T @ ftipt ig & &z0 O
9 j ! BO BOXOW (s MBODIHAEERE OMBEYjls B’ Is!
(EBEHE ,v¥ IO d tlsted yoOlJ dz dets?2 ( SSGHO ¥

rdv yOmbsls, BddLSdE $ tjLsdOdhds? vy
wZydds ftededzdy j dedetsy o' Oy J ded §

o , (WHUO)W- W), 5 DW (4.16)

Xo 1 mg m

10 Yyombsslson, {fded BEOOMEHE B)FaF OHOj s M
CodordPf.sdz L zvw o' Oy Jdzdd (4. 16), d&O2HJ A
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X© 2q%/ (4.17)
0

d ScWfdzsj o~tHdtsy Msftesisdo dzj dzd §

7, # rea+ 20248 (4.18)
¢ o =
RL (4.14) d (4.18) MmMdzjHizjls, ylts disH
Zy == 1+ x? (4.19)

d WOLBeaT" 2 Eketsdz
J =arctgx. (4.20)
] tBdkOMIsd ®BOd = tOMMmistetsj ¢

o 2
7, =1 1+ 8Q 243 (4.21)
¢ W=+

J :arctg?ﬁQD—WgO ZQD—W. (4.22)
¢ W= "o

1l sdzzyj dzgdze’ | Wistedizdzr H O8 Is do tf isdyts yodzt figls !
Msslsdzgr | R OtOCIjtedMmMisdSd, §C0OLOdedzr j (HA
Q dzO0 twdfm. 4.3. zbtdritseoats?2 ddddj?2 dOdzj M,
N Jdeder d3 WistedsdzdzOdz (4. 21) d (4.22) .

ltod toj LAsdp@dfiggs OCIsdo datsdiz ( dzj B sdzd N s 3l
tcdm. 4. 50). 1td BGlsCdsdd dzdd tsls toj L 5dz0 dzf(
sy Mfteslsdodzi dzd) oBLtOMISO] Is.

AOEYUOMlsslsdzOY -~ OtOCIsjtcdMisdS O L sBILGOY |
zr » ttoOfmmtesj ¢ tdO BddL SO ¢ {§tow d@s?2 dzd da
dzts? HEGBEisdkigE®d §jd3 o' hj HBtBlsdasmis! |
ddzdd ils rOLOCIsjtedMmMsdSO. 1td BtSd "drn t©0OM
dqdd ¢ +° /72 (§'fdd (qyfpdad ,pw<ddd) . [l yOMmbs
ontSHMdsG s M tesisdo dzy dzd W dz Is tec iz Hodztsy JUtficfa d 2 Is

OB dzdlszHO IstsC O
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6) T .

Ao e g

{dm.) @e fMdBsMmis! §ddscts sntHAESEE Mist
GOl deydipetss dzs? R OLOCIkjtedmisd S d

1 sHjdzde {tIsts orf Oy jdedj dzO0 Ig=EEOy§ tedzkz - Is
yqdz destcdzdtetseo Odzdzzs o j dzd yd dzgz Ists€ O

g8l L 1 | (4.24)
6= o 1ex® \/1+Q2%:/V Wo~2

Clts ortcO)yjdedj ftejHMsSOodzw jIs o tslsdesmd]l
v Odif dzdlskhr ksCO o Cwdsktej o LOodMmd
st ¢

r%%g 1 | (4.25)
¢ DwQ
Jl@Qa
¢
10 tedm. 4. 60 ftjHMIsOoadzj dz@ Ctedor’ J H AV
slsdetsmdIlsj dzv des Btsdz! " dr QeRPYJ dzdWv s HESB SIS
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ltcddzv o o WtsttdizdZj0 7(,4 . 283z ydd3 HoOo O L dzO"
cOmMMmistcs?2Cd, Mo jlsMlsoakze R xsWdOdd yods
l sdzsMO ftesf M Odzdw o Cdzs yoOils o Mmjisw
Ml B fzj 2 ¢ tc Odzd ydete My AMIFGIsr xzv  dzOR 5

dzr &7 YoMkl tBkOlkdBHYsSs o jckdiiel]| i 42e=E51) ,;
h j dzdzOv twOfirhlstcBRBlsOsdwvw 1 Isd L dzOyjdedw o

(M HO §odkzyOjd @@ &P'OHEOd & ki
fug - dugig - ug =0
lch?szd%Wdz'VVg:O

{ihjddw {Isdf EiOodz dzd? (sltedyOlj d dz
ddizd #"dd ¥dLdud mMisets Mdi3" MdzO) ddi*¥ s o dH

Vo~ Vg DG _y_ 1 (4.26)
w g Q

5. j. Gldsfds]d d@ov OckeEDD OdzéYq 66 ik & C
€. 1jtjHOBYdy j] WkdSydd §tshdj Hemeds j d' d

[ 90 BMdetseo dzf = 9 O®dePYzls P fdgj HstEm © I®p dz! dzts
Mojdj uUjbrtejrisd MdzdS O ftoj HMsOo dzj dz¥  dzC

sBtsdn Mizyows wodeid) 5By o . Mts Hdzts jd fds@stiutely
BOJ s ddzd M J BEBMd (tedm. 4. 80) dJdazd M

83



a)

1o
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tdm.r 0 8tsmdztso dz' = 9 OtdOdzs O dMmf sdz' L 59
CBdzElsz2tc® 9 MAj @i UdIsr ey nf sdzs fdz

t OMmdsssted 5 MEOUO RO f ik §BE HDO| uDEE&EN Q
Uptc Qo dzr 8 ojdzduddsed d fslsdos sdztsy dz@

ssiwWdydjdds fjtejrHOyd dOftewyjddw o
edf). 4. 110

. Ucp_ iXep _ . X%
Kep(im) = Ulp—-za;‘;—-] .
v O6 Xx& 9O
Kep(itp) = - J§=- Q. (4.27)

o dzOdzEasd Hdzw SELWWJdudjdesO §jtinoyd fted
sdedzsfisd (tdf. 4. 11
Kip(iu) =% = Q. (4.28)
RSOC, fted tjLsdOdn] &EsHizdd St W¥Wdyd
SH &ZOC o T :
Kep(16) = Kip(p) =Q. (4.29)
| Oflstesj dzdz’ 2 §Mozj Hso Olsj dz' dz 2 Csdaskis
dZof oWy jdedd, ftedudds Ssi wWdydy dels EMmddzj ded
Cds@QieO sl ssdklz o)L 5dzOdz) o §sfdjHse Olsjd
dZOL ' oeGLlds dzO dzftsds dzOf tew ¥ j dzd 2 .
] Miky0] ©OMmtt] ddscts Ctdskzted H dv
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c r(L+ ) uCrl+ %) perf1e 42
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Ldgdesy do d twOL HJ dzef o fasrdazQpfjdsled j dzO ¥

QYo

Kc(WFﬁe

b dz2Odzts e  Yydzr § Osl® Mgzl Sst WW dydj delsO©  j to,
Oy j dedets?2 dz®@ tdfm. 4. 118,

- '+£
aary (4.31)

QW
— . p

W o102 (4.32)
2

Ko(im) =

1+x
utstslse jlsflse j dzdets BsHEZdzd S4 WWdydj dzlstse

k)

Ke(W) = \/ﬁ; (4.33)

Qﬂ
K (W) = \/ﬁ (4.34)

| sBd&OMlsd &Od § kOt Bey scfods o
5 Ols

Ke(w)© K () =22 (4.35)

oy
5. j. vyOmbkslsd j ROLOClkjtedmsdsd lsdzs
sdo defilsd GBS sliphidd dsj “Is OS2 %j odH, SO
L SdzOdzifdz@% Ctedo OV, lsddyoOw i 6 dzjj ddh
RL Wottdkdz (4.31), (4.32) o' lsjROjls,
po

/Kc:'% +7—0
C 2=

o

O St WW&ydj dzls ©

_ P8

Sk =" 22

o
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{IsmEmdd Hizjls,-yQfglsslyd@L s ~ Otg(OX)ls | Getsfmisid o f
jdzsse fjtejrnOyd Glddyos kv ©ls " OOSIS] o
o9 jten ddzd o dzdL .

H., lddvdd] §O0LOd)lstess ¢ jdzj tOBELO d2O dL
o Ols j detsclz scdzj B Ols j iz dgse s € sdzls 2t O

Y tej Hj Ozd dasgzOtemdz | ROLOCIkjtedmisdSd IS
%O jcet t©jOCkdody & ! dzj Bj dzlsOn fsdkzyj d o
RSO dOfwyjddw. | Hj2Mlsodlsj d dsflsd ¢t
tc s 3, Yylsts dsy jls Mmkh jMise j dedets { ts9 defsls ! d
Yylstsgr tsyjdzdls: odzdwdedy §OOd3] stetso dMmists
Cdalstc®, LO®Kjddd Hj2Miso dlsj d dztf & Odzj dal s C
2 Mojks2 (wdfm. 4. 9) .

CCodoOdzj dzlsdzz fn j Bz, dLtsBteOY j dedzlzs  dal
C OS¢ Ctdzj BOI  jdukjyr Rd % s@Askdy dzts j.=rRs §  §lisPs oz
j B2 o 1OSWA ALl d3P dzdzr o5 UdED f tEw x jlsdadliizds € s dzls [z te
dzd d3f o MJ EMIsOdzseo dzj dgdz" § o' hj Mslsdatsh § dac
9doOdzj dzlsdesets C sdzlslztc O

_r _Q
Q‘_r+R‘1+R' (4.36)

.

Qdzjdzt " j MmtsBMmilse j didzts As . Hjts B tyDdipletasiifslsizo v d L
MdMmlsj 3" ERkHh Ojlmw: kMO0 ftsflzMms Odzdw
ded W capQ ftcjor hOjls fsdzsmiz § eistH/RC Odzdw ¢t
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[ dm.. O4308E 2 Mis otEddyjdzjsi@PEMdz] H 59 Ol&fj- dz! dats ?
o Odzj dgls dzs2 M7 j Bis?2

ViIcOo dzj dzd § toj L SdzOdzhdzs? R OLOCIjtedmisd S
dzj dZs dzse s S sdzlskz e O

abwd 1 1
n = ° : (4.37)
B o T o
1+22Q- -8
¢ M-

sz CBRYFtedlsO " OwOSIlsjtedMmisdC O ftods dzdy
L sdzOdzdzB2 Ctcdots

RISOC, yYjB Bd hj o dalzBte]lsizoal j B jndst Nojs s
Ejdz@s B esls dzs s yjfd d hdtej] §odshmo f{i
stsySd Ltejdedw dLBJdtOIlsj dz' desflsd f sfmdzj Hiso C
@) MssBteOL dzs fted i3j dzgv Is! o 1gtstiste fykzth a| @ dzd § t
OISO HBMISAKsE Yydes BOdzis  (
4.3 10OtcOddzj dz' dzr 2 StsdzjBOljdzt dgr 2 Stdeskte
©. [Mmdzseodz § Mtsisdash j dad W

) OteOdzdzj dz' dz' 8 € tsdzj B @O tzo @) M2 s apls i to ts B
@ZOw dL COkkh¢d ddHkSIlsdoe detsfylsd d § tsdgH j dzf
o BHA BBOB, € Clstster &3 By jls Brils: fsHCd
Ldzj &3 dalst yj g d.

1OBj dz" v COkh Sk 1CodoOdzj dzsdzs? MR j dists
Isj dz' dets Mtsj H d dajlodas -~ O Szp dgy fztelg®Iststc ff sydzj H
dzj dzdz'Clidre,  tsdzzydd3z fmna j i3z jiBGds) ddrlr jdels cdias ¢ Usts
dLsBtcOY j dzdzlze d&zO twdfm. 4. 10.

) Efls! dz0 onBHA 7 LOYd®BEOR Ctdskte® HJ:
dj M OdRY.dzdlkHs?
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o

t dMm..4-¢laff Otc Odzdzj dz! detsc s S tsdzj B Olsj dz! de

HSGEdZOMdzets L OSCBdzz sder G BW O HMzv C Sdif dzj

] =|_|_ +|_c. (4.38)
1 HJ M
- u
L= ; :
TR (4.39)
Te = Ul. (4.40)
‘el e
lEHjd&3  sdzZOGOIs, ybts Ctsdzlskztc Mmoo dzj

Mmils+ & n<<s Lp<<liy C
st dzj S Mdes] Mfteslsdodzj dzdjy  Otc ©dzdzj dz
LOf dh jlsfqw € OC
: 1
(r + jmb)(re +j%)

Z(jw) = < (4.41)
e +rc+ j(uk - E)

YOfMstslsO, o0 Ctltstets? toj OCIdo dzOW ftsfls
dzd v tcQo dz0 diizfgej,L SdEDIdzaddsR yEhistsifte] 1 j dzj &
et L dzOyd dd v o] Ld&iOrzhEasd dsts Odisdzd Is jrdz

or Oy jdd™w (4.41) dxdgtsy delys J detets & ts uplf blpglzs f
Bdzd i3z¥  YOMIs &Y tafd fAeddevds= v & dalz dz¥ . t Ofgud
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sl jlsMlsaks hdf o cBLOL S OdzdW R YOfmls sk
¢ OC¢

(4.42)

G

H yp = \/_

[ v o' MBCSH 5B to B lsdate t5< €)fs dlis Lis®Odz(N 52 s
flls: & By des MydlsOls:

Wig = g - (4.43)
UBSGHO tjLdOdhds] mMoftslsdeodj ddy ¢ tdz
2
R T o= =Q7r (4.44)

I tojdi techﬁdz,%oz%QlL:lm%(ﬁ:é:—,lsBudzB 0o dz
0

BiyHE M2 d qtetstsqasqjiérdzsmmoquslsdzwwdzq

tGJl
Ctso

1 =q, (4.45)

I j o
5. j. © §OOdd d dsdk Stdjs Ol d dsd S dl
BlOotsHd | yOmlsslkd j ROLOCkjtdfmsdsd ¢ Ots
CsdzskteO
RMysdz LW or Oy jdedy (4.41) LOfd" j s
et € i5dels Ze<@lA(Q

2
Z, fiw=——1C =T (4.46)
r+(uk - i) r(1+ jx)
nwC
- L uk - 1/ ncC
r=r +r,, r2=—,
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l1ted yOfMmbstslsy otLHj2Msadwy, ,McOGEOMOE & F
9 ~nBBHM] Mofttslsdeodj dzgdy diEsyils MydlsOls! mw
vO¢ CO¢ HBBEBldsMmis! tt@dad@HPa dzdQ j MO
sjtedmisduj MStsj Msf-TokGdgdzj oz FH gets ja td jOLOts dzC
sdodzjdzdj dBsyjls ddsjls' o jdzdyddz §f stewHC O

(4.47)

mwy [ .
] SL®MOW M ¢ or Oy jdd¥ (4.46), it HTIs
Re; . .. Rej
Z = b i x—=24 4.48
1+ X2 J1+)(2 (4.48)

vOCdd3 sBOL tsd3, Stdzlskzte BBy jIs BT Is! L O
Mstswh j2 dL fsfdzj Hse Olsj dz desets Mtsj H d dzj dad

R j o
= 4.4
e (4.49)

d ©jOCkdodsct Msftslsds dj dd v

R.. .
Xg = - X—2d (4.50)

] sdzdes] onmtsHdes) Mfteslsdodzj dzdj S tdalskztc

Ry ; Ry ;
Zym——t= LR (4.51)
\/1"')(2 a DW()Z
1+£QW8
¢ M=

10 @difcC 0L O0dy yOfmistslsdy j R Ow©0OCIlsjtedml
dzj dzd v f Otc Odzdzj dzZglie g3 1o Ris;BIXARD: 1
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*  Awlog

tdm..40Md6ilsdz" | ~OLOSCISjtdMmMisdSd o~ tSH dats
dzj dzt dzsets S BBdzskztc O

ol jLBdOdNd | Swkdo' j §6 IstsCobdzbrs tlp@ida ans
feslsdo dzj dzdv & j dzj tO 560

]l tjOd dz' 7 EkEfdzseadwnhn Ctddskzte f dlsOj lsmw
hdds odezlstej dedzaj j Msfteslsdodzj dzadj ¢ j dzj eOIsts

MmMots2MmMlse f OtcOdzdz] dz' dztse s G j dzj e Olststc© dzj BB -
Isd o dzj dzd J Ry dz jtcteiigstysticoO0 Is - mMnd B2, CjfsBo JBM
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{t df./4.6102) BO § OOdzdzj dz' dzscts Ctsdzj B Olsj ¢
odzzlstej dedzj ¢ 5 M slsdo dzj ded v ¢ j dai

stsdf &zj CfdzOY Ok dzdlskH O o Coddsbktej M b
d"¥ ¢ jdzj OO dOSBHdIMY ¢ OC

7o U _ U@+jx
R_,_RtG'J"- R+Rtej'tjx
1+ jx
[SHEZdZ 1Ilstsegts o' tcOy j dad W
2 .
| =Vt G H = (4.52)
J@+ b)2 + 42 R
ViIcOodej ded j toj L SdzOdemdets? Ctcdots? s Iss¢
| L+ b)1+x° (4.53)

Lo j o (14 5)? + 42

[ fdzd wodidedy ] Msfeslsdod)dd) oJj S, Ik
R>>Rg;. O b<<l1l, bkw©Oodsdedj tojL s5dzOdzimdes? €t

W sl [ fdd i odklijddii hsfessde dj
tejL

5.R<<Re;. O b>>1, It Es®s dfjoddEd ailissdaldam

et
tdLsdOdemdz | SCteder j s IstsCk HdzW tOL dz
VicOo dzj dedj toj L sdzOdzlmdzs? Ctedots?2 5 dzOY
d Mesle jlsMisoakjls orf tOy j dzd
U _ 1+ 0
U Ja+b)2+x2
[ fydzd b<<l, tjLBdOdhdzOYy Cttdes OV { OtOC
Msof OHOjI f) tojL sdzOdeMdes? SCtedots? ff shdzj H

(4.54)

ifmdzd x4 b >>1, tjLtsdzOdhdow CtedoOWw or tofs



[ 5B to6sls dzts i) st dztf cOne OXsafplsz 6 © f; Eyj stsd o dz
dzj dzd¥ G j dzj OO
Qs (4.53)
1+ 24}
RL 9o"'hjmEOLOddtsets Mdzj Hizj s, ylsts s dzO

toj L sdzOdel sy des MEzHdIs! dzdets 5 Ep0E Mfdskkz c
B ded Bz IscsC O o dzgj tcOL 9 jlso dzj dedets?2 yJ tf d.

I - or
Tpes A Jie | Upes 4
£ ==1
f=1
f=1
f <=1
h VA NN
0)

tdim. 44 18dzOdzmdz § SoicddsO@ty J ded S8 Ok dzd ydz'

4.4 vz dz" §] Mrajdi3r fOtcOdzdzj dz dz" = S t5dzj B OIs
1 Ot Odzdzj dz! dz" dfzff, CfipsiAstz@®@d2adz” d3d 5 Mdztsy dats
B lsfpw Codalskzter , MtsH jtey O dj Hddesd d3j dadzer | e
o B0 Mdzsy dese s § OtcOdzdzj dz! dese s C sdzj B C
ftcj HMMIsOo dzj &zZO © wBtsBh jdgdesds adH | dzO td .
KR
X X;

[ 1

Rl Rg

T?>_T




t di..4 . [1BdtsB "qj jdegD Wi ds Y dzfp dzts dztf @ s O Bzts dzj B O'ls
CBdzsztc O

IisHds] Mofteslsdodjdd] sOC(sct Codskzt

Z(jw) = (R + le)_(Rz +juXsy) _ (RR - X1X5) * IMRX, + RoXy) (4.54)
R+ R+ jm( Xy +X;) R+ Ry + jm(X1 + X3)

t JLsdzOdedz j] YOfMmlstslsr dzORtsHWIsw dL EMmc
MoMlsQoadzwe h j2 orntsHdE Mis{ffigisjsddro,dzjfazfte s tc @
dets?2 dz0 wdidy. s twe]4 jdzj dzgdwv toj L sdzOdemdes?2 YO
sjdz@ d L dzOd3j dzOlsj dz2 o' tcOy j dzdintstf 4o 5 4 Yzddsg
yq m@sRy)f KitXz) , o' Hj dzdls! d3ded Bz¥ yOMmls: d
1 sdzy Messlse jlsMmisezs M drtejf wei dgp dzgap ts 8 P dztg dz0O ¢
Ml ftdzzyoOj & ktcOo dzj dzd j

X1(R3 + X3) + X,(RZ + X2) =0. (4.55)

[ fdzd , COC BB ydzts d B 9REKAs d ®RR<Xgn ' Mts € ¢
FtcOodzj dzgdj Hdzv tftcjHjdzj dedw toj L ts5dzO dzfmdats?2
f tod dzd als®y Is

X1 Xo(Xq + X5) =0. (4.56)

JeBB2 dL {iIsdmn Modidsydlsjdj?2 o wehjd3 !

Xi=0Tf sMmdzj Hs9 Olsj dz! dz" 2 toj L tsdzOdefp o  j oo

X3=0i f sdzj Hso Olsj dz' dg" 2 toj L tsdzOdzfnf o5 o9lsts

X1+ Xo=0T ff Otc @zzcdgr 2 toj L tsdzO dzfny.

1l sfdzj Hdgv W W istcdsz dzO W o dzv j Isfypw  tcOMmy Is dats
tcOdzdzj dz' dzsets toj L s5dzOdzlm©O. 1 ted L Ists?2 YOMmilssl
desects f OtcOdzdzj dz! desets Ctsdalsktc® BEZHJjIs tsiftej H
X Xp o X{ X5
R+R, R+R, R+R,

l cOMmMmditsistej dzdets?2 6 Odzj J ety ddfy It tetfoigl &) . )
SHdEz dqLX)p JjdsdFRJIE JqdzHkzSIsd 9izsBEtshisO. 9l Bt

(4.57)

ZgjTRgT

94



MsfeslsPodBEE ks ftojHMsOo dvis! fMsst?2 s
HEClsdodzgsflsj2 d Jj &Sl Mdednls OB kap@d & s ¢
By dets B' s shMEh jMlsedls! bkidXexp0. § 0w O ddj

L § %Lz y = " O—Lﬂ
c . ;
(] Ej o0 T
O)

tdm..4 . 11L dzd ydz" § Mad 3"  Otc O dalilg rits Qizts G 5

1 0 tod iy tetd olj5HOj dz 9 Oted Odzls e j 3", o Csist
ssdz S5 ddzH zOls didcztb @iy lz € Is dlo sz sMils v .
e j i3z dz@ is'das Glitcdsgds O dzv s OSC ts2 Mo j di3Fr yYoOMmilsts
ol L sdzOdzmM O tsftcjHjdwjlsimfy COC

1

%:W, (4.59)
O tojLtsdzOdzmdetsy Mtsf tetslsd o dzj dzd J§
Re; 705 (4.60)

R+Ry’
| 5OC &zOL " o Gl EBEEEO € (sEabig 4 . 158) o f5H da
j RS sfyls) O vo i ji hEAEEd of dzr 2 € i o dzstiyls 4 52 MR
MsskO f OOdd) d et ©jL skZOENO o' ©OY 0] I

-1 i GG
Wb e’ G HQ C4C, (4.61)
[ jL5dz0dhds] nmsfslsds dj ddj dOZtHdIlshw
Re | T L (4.62)

g *(R+Ry)
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dtnd BBz ChadzfE @O 3sy dzes dL sBtGOL dIs! 9 dad
(tedf. 4. 1598) . tjLBdOd k] Nsftwslsds dj ddj

_ 2 upl?
Res TP o (4.63)

GHg=—2 =h,
L+l L

stsiWWdydjdals to dzOL T 90OjIsmw Csi WWdydJ dz
d3j dzw s+ v o 9 toj Hj &zO~A 0 O te O01. wvOSTt
dzj f sczdz' 03 o Cdzs yjdzd j 5, EZHBBdE Isj &Y ¥qlsts
ydjdzsO t© By dets o hdesCdn ftoj Hy &ZOF dL &)
dzjdedw. Yted L btd o] L tsd0igdeo e | y GEosin® i
JIsfigv 9o ntsHdetsy toj L s5dzOdzmdetsy Mtstf totslsd o dzj dzd J
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1 o1é. Jurc [RIIBLIM MmYPREdPEBLRS
5. 1j Hjodzd J
l Bhj2 bijttedd yYdbb"tjntcde Mdzed S s0 If
MftcOo jHdzdeor | HdzwW dzgBtSEts YJjliIsr toj = ff ts5dz¥ fydao
dzwes hdrn jet 1L dzjd3j delstse. RMftsd LtsoOded] 1 Is
fizh j Mise j dzdzts B dzj 6 YO Is o dizjfCtdstd dOui] s CtafGhin W,
tddd3 teOBtslsT Yjlsrtojrnlftsdzs Mdzd C O (tedfm. !
dLoj Misde dzOf ta,djujded™ d IsCd

h 1

O—>01 20f—0

3 -

O—01l 204—0

tdm. 5{&"jJ ftojHMmlsOsdzjddj udb" 6j

1 OHOYO MmMlsOadlsmw MmMdzj HEzs h dd3 sBLOL t5d3. |
v hdn Wi nf sdzs Mded O, drLo iMmlsde . R~
LOHOdzdz" | oBLHj2flsoadw dzO yJj ' . vtcjBlzjls
s. j. Hoj] BMOd dz" j o©jddydde . 1 dzw tjh jd
tcOMf sdzOG OIs! MdMmilsj B2 Ho kA dItc OL dzjsdzds? j M ¢
9 O Sdfydztseo dz" dsd EZteOo dzgj dedWw d3d Isj St dgts yulg'ls”
hjMmls: o0tcdOdzstse L OfdMmd Mdsedz = EkZtcOo dzj
ftoj HiNlsOo dzj dz' o Is OB nffdtm L"BMAEMM S U IsOded ™ d

v OB dZdyo 5.

ZJjMmls! o0OtedOdzlstsron L IOW @endgj dedntztsqydds ™ toj ~

l Oted O 1 2 3 4 5 6
Il SLHJ 21 u,u Uy, iy g, ip i, Uy U, i Uy, g
{ Is€ dzd § iy, i, Ui, ig U, U U, o i1, Uy U, iy

5.2 [Mdsodsy j ktOodz dzgd¥w Isjtstedd uyjl' toj o
) MdMEHSBOY Jydj dalstso
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1 2Mmist oBLHJ2MIsadw &3 W o dzv & lisfis'C dzd® O3 )
BHEl IstsCd. 1td IsOC 53, lsi@pstoeeSdzw ¢ LSO Hi@sy
Cbtster j W kd& ydudu, dsOfjtew ¥ j dzd 2

iy = f1(uyUp)
ip = f5(Up,Up).
uistslse jIsfiseo zs h dJ tsdftedjHdejdzizcf Ws frjs'ts &f sedzdzr d3d
yd OzO&id :

(5.1)

. _ MRy pif1 _ My My
di, = —=duy + —dw, =—+duy +—d 52
h Uy U, b ™ U , b (5.2)

MUy () MUy MU
lasHwhdj o 1Isd EZttOodzjdzedw o GCOyJ Mmlsoej
otsHd J dd3dels tOL d3gj tedatsMmis YHitdss o & izl © 3 d
YJ s tojnff tsdzt Mdzed € O.
lojHjdB3 BBBL A&ZOYJ ded W :

UBSEHO EkZttOoadzgjdzedw (5.2) d (5.20) sy dz
dip = yp,du + vy 0 (5.3)
dis = yodu + Yooy, (5. 30)

] sdzkdg’jidz HdW W jtej dzyd Odz! dz" | Mmistsilsdzsh j dzd W
WBtedsy StsdzjBOdzd?2 d dz¢#BBAB odHd ydfd. [MB
g dzd § Mdzz yOW dzdded 2des? YyJfd o wixddd 6O
yoJ mMstsilsdztsh § dzd v (5. 3) d (5. 3001 ddddHn "
O tewy jded?2 d bktsCtse, Is. .

I1= Y1101 + Y1262; (5.4)
I_2:3/2101*‘3/2202- (5. 40)

StdYf dzj Yi§dE H W Jydj dzs’ Bsckls BT s 5t
SO Hokzr G SO RR1LII Otzdd S BESAB@BRI LY tod
f szt Mdzed $ O Mdzj 90 (tedm. 5. 20) ; 2) fted € St
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Uibrtejrnfsds Mddto Mftos0 (tdf.5.28). [c
B3j dzls Ocdz! dats ddzd bjttejlsdujméd woOmmydlsod

_ehe . _ehe . _ehe &0
Yin=é&u ,Y12—§L,J Y215 é=0 Y22—g|——u :
1W - 20 1= 1W =0 €'2W, =0

sdfisj Bz EwOodzj dzgd?2 (5.4), (5.40) &Bsy
(BOted ydets?2) Wisteds] :

=[Yl* 5 (5.5)

U1
Uz

11
12

Y11Y12
Y21Y22

e

J -BOLLdyoO fese SH-EEEREY D, ddzd

[y §OMMmdodescets Yjls' toj Ry sdzs Mded $ O, Is. .
sstesets djl dhmssyddStse {djtecdd, of f tsdzdgw

Y12=Yo21 (5.6)
I mdd3dsd sted ydetsds yd s’ 6 » f sdz¥ fdzd € J
Y11=Y22, (5.7)

s. 4. o MdBB] stedydesdz § OmMMmdodetsds Ujls" toj nf
otsHddisMIsd tOoder dgj yHE MBS .
LicOodzj dzedw, MmewL '™ 908N dj stsCd ortsHO
d oraBHO LOfdMmr 9 O Ismw o odHJ
Ur=274l1+25!2; (5.8)
U2 =211+ 25l 2. (5. 80)
ZS i WWdydjdalst tsftejHjdwes sy dqL frilstse A
SSEGHO Yjbrtejrntfisdzs Mdzad ¢ o7 § Sdzdzg” §j Is tets dz
dMmlssydid Stsdf teslsd o dzj ded § d3 dzOctelzL € d, L OH Odac
s sfw  f OO hel2, OEIBESEI B o j &zdydder , &C

Bidd O entH] uWisln)e) Myflsssficoq Khlso k2 ] &
dzj dzd? Isdf O ¢:
U= ALle + A12|_2; (5.9)
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|_1=A21ljz+A22|_2. (5. 9@)
[ dzv tOMMBBOIstcdos Oj dBBs2 L OHOYd, SCBSEHO o
Wjdz § dOctkLSj, yjdficcetoL dt § tdty dls,

ksCtso ‘o'lB@OJREd, ¢0O0¢dj fteddwlsr o Ao d3j

I I

o o U
[-Tl“ 2¢ ZH
o—tO O:j

tdfm.. SrBttc dzOftcOo dzj dzd?2 dzOf toW 3 j

] 2Oy dzd v QONH WEE ydfy delstse st Hj dzv s s
5" k0 fodshstdis 0)sH]O f 'Hd € el se s L
(U,=0).

{Mdeso dz" | Jrtc@g &z dzgj ~ § U MY § Od pdzlspO~ d
LOf dMOl: o &EOkdyds?2 W stedj

A1A>
Po1Por

S A ”‘H - (5.10)

U1 U2
11 12|

SEEHO LOHOMM & “wodws smw Csdf dj S ndz
d dzOf o0y ( oz Odzls 4, IkOBdz 5.01) JeBsSc HHS s

B' Is! dzO2Hjdzr, JMmdzd or tcOL dIls! tsMmdetseo dzr j L
ZOL " o st W W dydJ dzls Or :

Uz =hyly +hU2; (5.11)

T2 =hyly +hyUo2. (5. 110)

1 2Oyj dzdv ©hOBHBEGYdy dzstse Yt Hj dzw s s
(et LOBULOM dY EcsmBsEs RS0 fjts
I btk Mizyoj, o § tzd HPdd: Qe O DQHzls 5, SO
sMisOdz: dz" j] Hoj o jdzdydde dL EktcOe dzj dzd 2
I1= fUp + fol2; (5.12)
Uz = foUp + fyol 2 (5.120)
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I amsw h dj SsO¢ BEOm " WoWodjyisf jidzls' dselz BT Is!
sfrlstseo: ntkzosissets AP dlst€isdtds ¢t sils 580
9 n 5 HF0). (

]l sdzj Hdzd 2 oL sy dzr 2 9 0dOdzals L Of dMmd
fsdzt Mdzed O (9 Oted Odzls 6, ISOBdz 5. 1) :

Uz =bUr+Dbyl1 (5.13)
I2=byU1+byl1. (5. 130)

1 dz2Oy jbedsm WW dydjdzlstse Bt jHjdve sy i
onBHAdsA=0)Jfd (tolsCtsesUE0P R C OdedW 9o n BHC

1 sdzj Hded jJ dif tcdiz tdiffofiflis] dzed 2 @ dBsckzls BT Is! L (
stedsd fsHBBAS (5. 10).

Il Btste Issets dqdzd ddesets Isdf O EtcOo dzj ded 2
Cdzt ydilsj dz' dets tsls Ists?2 ddzd ddzets?2 L OHOYd, ¢
LIcOo dzj dech” wEAFWI B 6, YOMbts GG MLdedef J HRY C
stcOdzL dMlststcORRd, ISOC COC tjydd3 IstcOldsL d Mist
d o' atsHd o3 deRY Wy j dzd § O3

datstsilsdatsh jdadWw By HEZ 1 dzj BB dels Odsd te OL dzd Y«

==

v OB d&ZdYyoO 5.
dtslsdatsh jdzgdw BB yHEZ 1 dzj dzj dzls Odzd tc O]

Z Y A H F B
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211212 Y22 - Y12 | A detA | deth hyp 1 -fp [-bp 1
221222 dety dety | Ag1 Ao hao hoo fi1 f11 by bo1
- Y21 Y 1 Axp -hpp 1 fop detf | - detbbyy
dety dety | Ay Agy hoo ho fi1 11 by by
222 - 22 | Y1¥12 Agp detA | 1 - hpp detf fip | -byg 1
detz detz | yp1Yp) Az - Ao | iy foo f2o b by
-1 41 -_1m h,1 deth -f1 1 - detb by,
detz detz A2 Ao b1 bhig fao f2o | bio byp
71 detz - Yoo 1 A1A2 - deth - hyq 1 fyo boo byo
Zp1 221 Yo1 Y21 | AoiAe2 hoy  hp1 | fo1 fo1 detb detb
1 Zoo - dety - yq1 -hyy 1 fp detf | - P21-Pua
221 21 Y21 Y21 Moy hpy | fay fpy | e dED
detz 7, 1 -vi2 | ApdetA | o fap - f1p| -2 1
Zyp Zpp | Y11 Y1 Aox Ao ha1h2 detf detf | byy by
- 2p1 1 | yp dety 1 Ay _fyq fyq | detb by,
Zpp Zp2 | Y11 Yu1 - Ao A detf detf | by; by
1 -7, | detyyp Aoy - detA | hyp - hyp | T1af12 by 1
211 211 Y22 Y22 Ay Ay | dethdeth | fayfp boo Do
Zppdetz | - yp 1 1 Ao - hp1 g detb byp
1 1 Yoo Y22 A1 A deth deth boo b2
Zyo . detz| Y11 1 Ay A | 1 -hy - detf fyp | bribpo
2z, 71 | Y12 V12 detA- detA |y hyp fi2 f12 | baaboy
1 -2, | -detyya 1 A3 | hyy-deth |- fyy 1
2o 70 iz yip | 9SA-deAL by by, f12 f12

}tod i3 uOded J .

detz=2175; - 215751,

detA=Aj1A0n - Aohlor,

dety =y11Y20 - Y12Y21;

detf = fllf22 - f12f21,
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deth=hy1hp5 - hyohyg

detb =by 1075 - byoby; -




53 [s®@®dy" Mmdzsyder = yYjbbrtejnrmnttsdzt Mded € 5o
gz dzr 2 yYJIsr tojntf sdzt MdedlE adzthsy) i e dB 'Islls jt
dzj dzd v Y HE MsBts?2 dgj MEtsd $dm, o YOMmls dzs
dqrejmbdz SCoi WWdydj dzsr COYHBEB dqL MBMIsO
Glzls Brls! wWOMmMmudlsoder St WWdydddalsr tojL lzd
IsT toj = §f tsdzt fipdzed € Ote s MC jls tsdsf jteddtd) yifj tss dfL @ sH d Is+
dzedw 3 o dBOIsted ydes?2 W stcd3] .
[ OMMdBBslsted 3 sMdese dz" J MSjHddej ded™ YJ ™
Q). 10detdzjj 920 dg 3 MsjHddzsj dedj &3 UJ Is
COHdts] MBjHddzgjdzgdj, SCSBSEHO o' atHdz j L OY(
JHddw e o nsHdE &3 L Oy JBOBRBI olststetsets (todf
Jtod SOMCOHMER MsjHdds ddd of StHdsj M
dzt Mdzed C O Qo dets onrtsHdzsdBE MBjHddzj dzd® 9 Istst
ST tejnftsdzs Mdzd C O WO jdz oarntBSHdSdREZ SCEZ 9ISt

U, =Uy, l2=11 (5.14)
I . Iél T ——}-2{; . I; ) O——IEHT
| Ty 4 AN~ | & i 4] $ v

0)
tdm. 5s®MEOHdzs] MsjHddzj dzdd U s’ t6

I T 0L d &3 devic Qpfp2jts dz & uj ' o] & fsts dzd if dggf € s
AnAo A1AL

J dals’
_‘A'ZAZ _‘AélAéz
RN sd LY Mots2Mseo® COMSOHMBSEE MBjHJ
AP | | AA
PorPoa | Aoreo

U1 U'2 U_2
11 '

U1
It

12 2

0: g,

1

2
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vsO0Cdd3 BBOL 53, BOIstcd yo Mmidasi .dfisec FBO )y ts
ftesdLo jHjded® dBOItcdy MtsjHJdzj dzdzr = yjIsr toj
=14 * A (5.15)
B) 1 tMmdzj Htso Olsj dz! detsjy Mmtsj Hddzj dzd J .
l1 SH Mmdzj HS9 Olsj dz! dgf d3 Misj Hddzj dzd 4 d3 § t5«
Colsstesd COOCo g madEL prHdzIsy dm LOYJdd o ¢ dz¥
(tedfm. 5. 40) .

I I
O , ERa—
— Z =
s [ . ]
o1} (_———
5 1l il LU
SR 7 —F0 o—
| |21 IR
o
Q)

tdfm. 51 Mdzj Hse Olsj dzt detsj Mtsj H d dzj dad j

Il T teOL dd3 Iz tc O iz dded A Wisr toj - f sSdB-Mdzed €
Cei WWdydj dzlsr. uvtseHO f tsdzkzydd

01 lz.z I
CHl= T (5 .16)
Uoll [1€21£422|! 2
U1l [z5z0 e
- e (5.17)
Ul [1€21422])1 2

fdLbkd sdtelzes M dJ dzOftew >y j dedw ddzjsust€ d dz
9 Olsjdzt dgsd3s MsjHddzj dzdd BEHEIS:

UlZU‘1+L_JL Uz L_JI2+U;,

I1=11, 12=1>.

l sl Isssz, ME &zZOHroOwW (5.16) 4 (5.17),
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U
U,

(Zil + Zil)(zilz + Ziz)
(Zo1+ Zo1)(Zoo + Z3))

3 Il_

(5.18)

I

vOCdds BEOL A, §tod {§ ) dlzkiEe|s kb di dats o
Z-BOltedy® tjLikzd dteksh jets yjls' tej 2§ tsdzs
BOstedy dMAtHA 7 yYjls'tejrnfsds Mddises. [Is
yjtfd fmdzjHtse Olsj dz dzs Mtsj H dzdajsdedizsn s jdds 1L
o Ols! MW fiyetfsls sy d j dzlstso .

9) 1 0OtcOdzdzj dz' detsj] Mmtsj Hddzj dzed J .

lted fsMmdzj HS9 Olsj dzt desds MsjHJdzj dzgdd & OF
Nddr yjlbrtejnfsds MddStse MtsjHddwe sw f Ot

I I

| Pl

ol
2]
by
b2

+— &
ol
b
‘_C}
Gl
%]

I

|
5
7
|

i~

P

=

-— 4
[

[ ]

0) B )

{ df).. 5 .0HOdkd d dsj NtjHddjddj ujls

RMY sdz' L ZwY=fdsmi@fdflyyd j delstse, L O dh jd3 Lkt
Y toj ntf sdzt ded € 59 :

- -

|_ _ YlIlYJ:Z Ul (5 19)
|_2 Y21Y22 UZ
11 _ Y11Y12 U1 (5 20)
|_2 Y21Y22 UZ
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vOC C0O¢ o tOMMBOsEde: P iss,=0020.RB]
T1=T1+11, T2=l2+i2lsts, MS dZOHT 9OW (5.19) d (5.20)
st gj nfsds Mdzd SO (tedfm. 5.58B) :

(Y1 + Y1) (Y12 +Yy0)
(Yar +Yar)(Yop +Ys0)

[ 1o maiiaelY uss

1tod f OOdzdzj dz' dp-dsO s W @ dzfy detf f dzts ¢ 5 Y ks
d2d €O ©OoYMBOBERAGIYd dMr SHAZr = YJIsT 6] - Sdz¥

G) 1 Bmdzj HSO@OGYdz dasdzs] M H d dzj dzd 4 .

Il tlstsd3 Mz yOj ornBHAE jJ LOYdd dMa tsH
v s sfw  f sidzj Hise O f Gric Getizezj @' ezsn GisdeMmj 5. 6 C

Ui

U2

L]

3

_ (5.21)
I2

}1 I R _ fz I o
gl W @] s
5 LI O ;-
1 | id '
I T o O
{ gl W | T
o)

t d .15 fihdzj H s otfOGtg Calzdgjsdz! dzetsj] M j H d dzj

vy fite! oM sd hepdn¥dhdhtHhes2d L Ofd
dzdwv yjbrtjrftsds mMdzditseo o odH] :

Uy _ P E (5.22)
T2| [hahoal| U
Us) [z . (5.23)
12| Iheaheal|U2

I Mad @l §6hgpe®arad jadrdaze 5 M) HJded ded ™
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U1=U1+U1, Ta=1T2+12 l1=11, U2=U2=U>.

) Sl s HEY jLbzd dksh jes yjlsr 6 8
(hill + h:.Ll)(hi‘Z + rEle)
(hél + h‘21)(h£2 + hlzz)

5 OCdd B s

H) 1 OOdzdzj dz' dats  sMdzj Hise Olsj dz' detsj ts

] ©OMMkOltedos Oj ks?2 Mo jdkj (5.70) ootH
fsdzt Mz S s Mtsj Hddgj dz'  f Ot Qcisdinjde! Hds®, O Is Pz
(tedfm. 5. 70) .

11
U

Ui

I2

3

I I T 2 Ia
= ! 1
01 gie| W71 | T2 L L
& o] O
o 11 P
7 7 Uz 10 S —
ot P I e
—0
0)

{ dM).150WOdzdzj dz' dzts § Sydzj Hiso Olsj dz' dats j

[ Mdzd o {Isd3 Mz yo] o sl d yshjOdsls Hp”,
dzj dzdvw f ted d&szls o dH

|_1 _ flllf]:Z L_J]_ (5 24)
Uo| [ f21f2212
11 _ fi1f15 /U1 (5.25)
Uo| [ f2af2llll 2

RL MAjdr  dz0 tedifyiibly, 602 =Mefon BifpG=0n,
T2=12=1>.

1 5l sk, MedBdtekzw (5. 24) djk525Yts-
&z Mdzd SO (tedfm. 5. 78) dzO2H | B
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Us

I 2

(f1"1 + f1'1)( f12 + f1'2)

(for+ for)(F2n+ f20)

s OCddi 580

11
U,

3

(5.26)
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ol 6. Yltromsr Yt L Aree3rEy ImIAICMm
6. 1. JlojH,jdzd]

l ftojH" HEhN dR CEdzOo OF twWOMMBOIsted o Odzd fiy*
f4psOdetsodon j BMW twijqddd. vjd MOB &3 § t6
yjfd Brdzd §tHGCdz8s yj dz ¢ dimsyddcod + d
HOo dzts, yYbsts ¢ B3 dzskz dMmMmdzj Hiseo Odzdw Iss¢
Emf j o Odzd ftedtsBicj Misd kMmlsOdzde dfotd dfdRdfPils ' n Cote
M mMdzy , ulss fwd §dlsOddd ydfi? dJdhnssydz
s5Cd d dOfwwyjddy @O EyOmkseon yjtfj2 Mmls
Wdadzr i3, daj L OadMmwhddsd tsls otcj &5jdzd. stSCGH
edsHdUud MEdrn 1 HOMYJd dogj fsyst s , 0 dHJ bBEE
EyofmlsC On ftedded 3ZOt Is o EkMlsOdzseo doh j dzmw o
WEdC yd?2 otejdBided. [HAOSCES yjfd, MtHjtey ON
B BBA&ZOHO®Is ddzgjteydj?2. vuvMmlsOdzsodoh d?2 mw fc
fMdjtsH C dz¥ yj dedv €& dMmstsyded Sk dzj 3¢ detso j dzdats
otoj W . v ittejlsdyjmecd {tIss oatejdZBY B ME dzj 1
B eWlils! MW &ddzdadhj zdHOBkd d HOYJ &BJSteshj

lted oCdzs yjdedwas d or Cdzs yjdedwra dMhmlstsyd
ded d fiGstae@d d Mrd B ydfd?2, fted MEOYUS BB
hdr btsCse dOMIskzf Ojl dzj EMlsOdzso doh d2 Mw
Add3 ity nBHO BIs BHokESE EZMisOdtsadoh j egsmw
d dOL" 90l fjtejnsHd a3 6 dUde WJ fd tedek
Glzls Brilst ded Y sMistswadzde d3d, ded ¢ JtedBHJUd T

I Mwetsdklkz kMlsOdasadoah j dsemw toj y d i3z dzd dzj
Hytey Ohj2 &OSCsfdlsjdzd + ddteecdd o© odHJ ddzt
Miselzdls ] H]dddts] { dfjstel SHAdEBE s tc Bt S
Blzjls otcj di3jded ftslstsdskz, ybts fjtejrtsH Bl 1 (
MOy sz ftesdL s2ilsd dzay By Jls.
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I sLdedCdetso jdedj 1OCdr sy Mmtse Mmow L O
Ldgjteedd { dzjCtesBOCdzlsdzsets sz o tstej OCIs
SBOY jdd?2 whds, ylsts 1 dzgjeedw fsdv o ddar
By jls d3j dgW Is! MW dedetsoe j dedets. R L d3j dzj ded j 1 d
o jMmMisdets, ftojHMsOoadzw jIs MtsBB?2 &Bsh dtsmls! , &
ojlsmiselze h dd3 { dzj BBpvelss dndif JHBS f 2 filsls djis + , Y le
By dzv jIsqw MCOyYysSsdz, bt o jddyddO ftotsdL o s5H
Moz Hse Olsj dz! dets, Bsh desfls! o Jteddzd d&3Oj s B
fMdzj Hdzed2 or atsH, WOLEW] jlsmw, daj dd&3j jls Mmd

vOSdB3 sBLOL A, o yYjf @i wj @bz B
aveshdj LOfOMm tdjttedd, ftd f§jtejntH] ¢
Hisdzy dz@ d3j dav Is! MW ot otcj d3j dzad  dzOo dets B j L
o ojlsown M dqdzHECIsdo dzsMmilsw d@zd dzj o 5L d3tsy dzts
dzj ded j IssCtse . € tpdgdidels QRO dAdsOM M BOIstcd o Ols* !
otcj d&3j dzd, Ists tOo j dzMilso s IstsCdsofmtf Qucly HY € fipdizd
BzlsOYyd 0. f ®@FJMr o Oj Isw o Mdzj HEzE N J & oadH]:

iL(0.) =i (04). (6.1)

vts Y j MOdHMES OLddsls)'datsts dzOff oW ) j ded d  dzO© | 3¢
JBEsMmMisd dzgj By ils L d3j dgvls! mMw  d36 dets 9 | dzdzts
Yddd2 dz0 j S tsfilsd dzj  sfmtcj Himise j dedets § j tod H
sOydd d@sydets L Of dMOIs: foHsBdets tcOo J dzMmise Iz

uc(0.) =uc(0.). (6.2)

Clsd EmMdzsedw HAdwW IssCtse o dqdzHEZCIsd o dast
mMdzj HEzjls tOMMdOIstcd s Ols! € OSC thdsoads j L OF

[IsdBi Isdd3s, uylbsts dOftwwyjddy d&O dqdzHnlkzCIlsde
ftcOots dL d3j dg¥ Is@ MPOMCWOly Cislslgf 7 Isedj dzd yd dzj L O
d, MdzjHsoaOljdz des, dr MCOYStBtcOL ds] dL
dL d3j dzgj ded W 1 dgj tecdd.

l jtejrabHde J ftetsyj mMmr o dzj Sslstster 7 1 dzj
MowLd, Ools®kOIdSd, dRfkzd Bdes? sHv s je@p &
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ftesyd MMOd3d ftod dstedzOdz! dzts?2 1 C M dzEOIsOydd
yowens fljtejmatHd jJ Hfyj Mt Moftcso sy HOE s
SlsHjdz dz@ = Eyomls¢Orn yYyjtdd otsLddSOtls ftsor
“ilsfw ko j dzdud ded j dsitsSiisjote § mREHipRrjH Sfotdsia) § Mt
50CdR Mikzyov: ©OLEOBslOl! &jt’, kdjds
Esfls! ©fOMd &7 HdAv Off OOkt §jtj Oy tew
yd dzdd d wOfmujls ItsCtse d dzOftwyjdd?2 o (]
Yitfwn wooz@y tizgfg? ddzy j dzj tedzts? L OHOYj2. t Of
o fjtojrtsHdeEd3 tojyddzy L AZOYOjIs dzO2Isd L O¢
Hiczednrn f jtoj d3j dgdg' » B®ls otej d3j ded, ftotsh jHN j
dsj dzls © dzOB dzs Hj dedv Isdn o j dzd u(d dalzd ds@jol3g figals
LO dzOyOdzs wlsfmyjsO otcj d3j dad .

I LOesdMmddisfisd Bl 1 djtecdjlsdujMSBet Mt
dzedw 1 dzj Clstedyj MEts?2 yjtdid teOLdzdyoOsls Hoa O o
dzj f sMtcj Hijlso jdzdets § jtojH StBBEsOydj?2 dzj ¢
2O dJddadeSfiglgfv 7 d d2Oftewy jdedw dzO CtsdzH j dzZMOls:
Udls ydfd vodzzzg iz " is@H @Q D dzindz” osd EMmdztse d

I.(0.)=i.(0,)=0, d U:(0.) =u.(0,) =0.

[ Mdzd { dzf Slstedud MECOY yjf+@ FitejH ¢ BBE
¢cdd, Ists s teg) HQ dap@dtg W Msisdeds?2 o f Jtoj -~ SH dzs
L OH Odgjzdzlindzj o ¥ dgd dzOYOdz! dz" d&3d EkMmdztse d v ozd

i1(0.)=i(04+), O, uc(0.)=uc(0s), 0.

 dzv tOmMuyujlsO ksSCses d Oftwwy jdd2 o  Jt
Ldzf Sbtedud ME 2 yifd Moshs@edy PEigzOMd 5 id joc
1 600 ddkz0 Mmoo dzj dzd?2 bktOodzj dzd?2 tsMlsOs Isfyw
fted ©WOMUYJ ISOr dBedtso jdzdz" = L d2Oyd dzd 2 Ists§ ts5¢
ted X dd3 .

f Gdetse jdzdz | L dzOygj dedvw dzOftewyjded? d Ist
Yydfd ftcjHmls@Pagzy @20 19 IsOB dz
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v OB dzd yo 6.
[ cdetse j dzdzr | L dzOyj dedWw dzOftcwy jded?2 d ISt

yd fd

Cdzj d3J dzls 1 Of tew ) j dz uts¢
O—l:RI—O UR:|R Iz%

UR R
o e U, = = At 1 =cdY%

U C C dt
T O i 1

UL UL_LE[ IL_EﬁJLdt

v O0¢ COC dedzso jdede” §J L dzOyJ dedw dzOf tew 3 §
3 dzlsOr yJjtid MmewL Odg B yHE M2 HJWW
dz' d3qd ) Mssilsdztsh j dzd v O3] , Mtsmis Oo dzj dzdzy EZC
HdWW Jtoj dzyd Odz! dzr -3 W & flzd | dpdatb @ dztcdz' @3 Lk tc Qo

1 0ftedd3j 6, Hdzv yjyfd, Msmsswhjd dL {6
B dZRdeC( tedfyp. 6. 1) kZteOQodzjdzadj 5 oltstets il

Ug +Uc +U, = U.

K R L
N A T
Uy Uy
L __C
Gh) " e

tdm. A1 Mhlsgvdmid2j Hiwe Ols j dz! dzs M H d dad
R,LJC
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16 LOM®Rj dzj Istejn fjtej Bjdgder 7 GHdzs2 L Isi
GZifMSsd Cdn WsktdkoOn.

{ Mdzd o GCOyJMmMlse J sfdeso dets?2 dMSEBRs?2
ftcJH" HEN j 1 t©0Oo j dzfis o & teHedcy W jot®) @y df Byelz' dets jd «
dzd 4 :

Ri+Lﬂ+1ﬂ:u.
dt Cdt
yissB" fodzydls! HJWW jtojdydOdz! desj EZtcO
dzj dzdw fJtesHdWW jted dzydtetseo Ols! , Is. j.
2. .
L£+Rﬂ+l_:ﬂ'l

d2 dt C dt
 Mdzd o COyjmlsej Mdtso dzgts?2 JdMEsBs2 { §

dzd 4 dz0O J%ﬁBdemBﬁéfﬁﬁﬂi fsdzzyoj g Hdwwy

des] EkEZtcOQodzj dzd] olsstectsets §f StcWHSE O:
LC%+CR%—LF+UC:U.

 dzv twOfmyj s bksitses d dOftewy jded?2 o
Ldzy Slstedyd MEBs2 yYyJtfd sy dzes oasmMf sdz L 59 Ols!
JqdgL dzser 7 O tewy jdzd2. 1 sdkkyj ddoOw MmdMmisj
sz EtcOo dzj dzd¥ ) BHds?2 § jted gy dedes2. 1 €
MotsBtcOL dgs 9" BdOIs! Isk, Hdzv Clttets?2 dL o
detsy Ld&Oyjdedj. GO f]te] d3j oz 3 5102 Q20 dzlf
BzlsOydd (6.1, 6. 2).

lted OdzOdzdL j fJjtojrmrtsHAd n ftotsyj Mimtse o
CSEHO fOotOBR]Ister yYyJjfj2 f§misswdader, LktcOo
stsHise tOMyUd kO + dzj Slsteduyd MS&dr yigij2, BW
Witcjdydo@odgjdgdlis )  sMistswdader dizgd Cts1 WWdy
d BOW Lodzj Slstedud MCOY yjf! ¢§omd (sEEzsOy
¢cqdd, i sdzlz yJ dadzts § FtcOodzj dedy ECOYJ MW  da
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bPtcOodzj dzgdj &3 i ftcOoats2 yOMmls: 8. s §@OEHS2
J&BJ, MBHjtyOhdj +.H.M. d LOHOBMNJ] II5C

l Bhjd3 MzEyoOj f(tetsyd MMr o dzd daj 2 dets?2
HdW W Jtoj dayd Odz! dzn-ass Z e O Wz G20 § o3

dny dn- ly
+
g oLt

1 HJWDTdME sdz0w  W® daf yd Oyls dzlz dzC ydvw, L Oe (d
pdzj " dzj 65 o BY&HJ A sy dzdz’ § CBLWVWJydg dals
6. 2. skOMMdujmMed2 oijlbtsH dMmdzj Hise Odzd W

] BOlj BOBdSj MmMkh jMmlsoakzsls twOL dzdyde § MM
dzd 2, O Bidtse | Ctlsgismibsotz®ihtd@p Ei§ BdgH r iy th
Ldzd Sstedud MSda  ydfd?2. rdzv  w©woOmud so0 ¢t
By dets dMY sdz' L 59 Ol dzOSNAS] ude®@)S ' 2 DRl 828 fy dzts
ez tojh jddj EZtwOodzjdedw (6. 3) dagjsBRtSHJOC
yq?2:

YO =) +y(t), € H ) -UuOMmilsdetsd tedh jdedd dMmntH
vot)-8BNh d2 ddalsj ctcOdz SHdstcSH desE s EZtcOo dzj dad

a, +...+agy = F(1). (6.3)

dny dn-ly

a, o +a,. 1 1 +...+apy =0. (6.4)
Az dzS wt), bkHto dzjsosEW Y § ©) dzyd Odz' dats Bz |
ftcOots2 YOMls: ¥, COC dzj stezrndzs odHjls! , dzj

dzj 65 otsL HJ 2 Mise dw(t) tutelg] Hio@asdpvdg! IskzsfsB 52 9
iy dd3, LOHO9Oj & 2 o yjfd ody"dedds dhilstsy

[BNjj tjhjedifscn ettt jtcj dzydOdz dzase s L
V,(), ROLOCkjtedLizjl {djSkteduimSdi wody
BZOYOd desets 1 dzgjtedjlsdyujmMEsets fMshlssw ddw
otsLHj2Msadw. GClsd wodzj dzdv { sldflz Yippdzdp sdz@ar
fesyy Mmse .
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sO0Cdd3 BBEOLtSd, f jtojrBHA 2 ftesyj mMm o
B2 Mool lkf dsMmils! MmMosBBHMES2 dd of dzzy H J dac
Ndded?2, Clstster j HBdzydzr BrIsy fmeaweL Odzr d3d
bizseo d2. uv0OS COC dzz@ygOd e % OOKGRH dzr & ¢
setcOded yj dz, ftoed dzOdzduydd ftslsjte! MmMsBMmise jc
LOkROsIs, d, o tYtOdeyjo SygdiyftsoB Iz(Hfjtds dzOB dz¥
9" dzlzy H J dzdz" 2 toj ) d 3.

1 seWHEBES HAWWJjtej dzydOdzr dzse s k2 tciOdzfidd dzd W
stedud MEts2 yifd, dBsyjls B'Is! BYftjH]jdjd ¢
dzi L OodMmddzr = tcd OCIsdodzr n { dzj Bd dzstseo  yJ § d
Miislstcdd3 otsL dzdC detso jdzedw f jtejraBHA » (tosy
Medz 5 ddzHzCIsdo datsMmisj 2. sk gl ls L \zg § Is b dzr
dzs s d MtsjHddzj dzdzr §| ( sMdzj Hise Olsj dz' dzts. J
ez des L OBy dedIs! tsHdets?2  CoadoOdzj dzlsdes?2, d
Ndbmw fjtcotsets fstWHCO., [ MmMdzd M4 +Id ddzH
st tdd Mudlsos Isfnw ddzj i @WdHipSdT HEf ¥ ¥ § 6§ deyd O
MisOdzj Is 9 Isstctziz. d3th yzBizts € @ fig ) d3tsfiptic jj Hsd dzjteddd Wizd Qu
Hj dzhOltstetsea: Htod ftsMmdzj Hise Olsj dz! detsds Mtsj H
LOoadMmddzr &i3d, O fHtod § OteOdzdzj dz' detsdz L Od3j dgv ©
MOls st 5 d3.

6. 3. lJjtejmaBHA | fttsyjmmr o yYydfwa, MBHJ
HotsBBHO ed Etselzj B Bdzlslztcj

[ OMMdBsbedd ey ntHd § fsyd M o 1 dz
RLJC, Is. j. © yjtwa, LOfOMOshdr 1 dzgj tecds
yjgfwva. 1 bOSdr yijffvWoadpudedzf C Of ©deztsdzj j
dzdr wodzw jlsqw MM desMmils: 1 dzj Slsted yj ME 52
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— ! ] i e "
Ug Uy Up Uy
® ‘Pf Tee
Q)
it dm. G ~BH Az J f tetsyjjfipsind = oy J i & ,Is tefigiayH J
L d C

ljtejratsHdy § ftetsyimmr o yjtdd (tdm. 6. 2
dzr d3 kZtcOo dzj dzd j O3
d% _di i _du

g2 dt C dt’
[ Mdzd WlkdSydw o daj Uty et asBGFRofpE® ddstz dzs
(tejydd3 ScwEOtes yjPdg) (twdm. 6. 28), IIsts

dzts e s H dz" d3:
ﬂ 2aﬂ+ i =0,
dt? dt
R 1
G Hg=—, =,
4= 2L "0 JLC

{BNdd wWihjddd Jjet ddidls odH
i(t) =ig = Ae™ + A,
1Hjmdpi Sstedzd m OtOCIsjted syl e s kto
SftejHjdvjd | 0o, dhlse 5

po=-a°+a’- ug. (6.5)
[ B 5L dz®ayg?s v —1/ L_C (6.6)

f sizzud o3
=€ " (A” +Ag ). (6.7)
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[ dzv  orf ydmdzj dzd v dzj didodida] stz ~As HYteizta) IsfAofld:
9 Olsy dzOyOdz! dz" § EmMdztse dv.
ltojHYf sdzsy dd3, ylsts 1 dzj Clstetsd3OG dgd IsdzOW 1
hd2 C(otelsCtsddz L Od COdzds,  sdzdesfls! 8 Mts
t=(0.) ZzOf tu xUp,dzd § O Is s € ) d daob £ols d o dzts
(6. 78B) .
l Mmtslse jlsmMisaedd M 1 Isdds sy des L Of d MOIs.
Uc (0+) =uc(0-) =Uq
it, §0+) =i §0-) =0
ltedd3j dgvw bkEffdzsedjy Hdzvw IssCO (6.8) ¢
A=-A, BISCEHO

(6.8)

i A€ “(e*-e?) (6.9)

H5C ZOMdets kEfdzseod® (6. 8) dzOf oWy § dzd j
OYOdz! dzf 2 dBsdzj dzls HBsdzydets BT Is! t@06 dis dz@ «
sfdatseo Odzdd obtstesets LOCEdO sdencetW O ddjj

uc (0+) +u (0+) =0,

dqdzd f Eyjlstsds (6. 8)

[sMsHO orljCOjl, Ykt

din§0) __ 1y (6.10)
dt L

I 7 yd mdevdve offteH dzlzs IstsC O fts otcj dsjded d d
BZHjd3 dd3j Is!
Up  _ U
L(p- p2)  26L
v0Cddz BBEOL 53, or Oy jdzdy H&VW MtseBMmlise
Isj dz des fteddzd 3O Is o dH

if,]S:-ZUT:L(eplt- € p2t):-ZUT;’Le'at(ebt- ey, (6.11)

10 tewy jdedy dzO ddzHzCIsd o detsfylsd

Alz

di U
u_ = LF]:LS: - Z—E(pleIDlt - peP). (6.12)
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| OCsdzj y, dzOf ey j d@f0j jdEPs ) d¥Ciasdellsyld i o d

Uc =- UL - im8=g—g(p1eplt - |oze"2t)+l;—g#(eplt - ePly =
(6.13)

U
=- i(pzep1t - pe™).

ltetFOH)dL (6. 12) fdzzyoj d3

U U
Uo(0) =- 20 (P2~ P)=- 2 (-a- b+a- b)=Uo

RL Wstkdkd (6.6) Mdjankjls, ykts St yW
flgedzdz” a3 ( fote,d WO Ovd dBdados’ a3l ( fHsglsalj Isfiyls o  «
Csdzsbtc] dBsckls ddjls! &jMss HoO oadHO Ms
O) ¢fjtedsHdud MEd2 fesyd mm

1 ZMmisite jB j Mise j dedzOV o j dzd, ydddedd of toidtazj cdts 2

REQ\/E =2r, (6.14)
C

CHjRPBOSIjtedMisduj MS] My sl petndd | ¢ &
ooy 0 dZOd&ZdL Wstdkkzd (6.13) §sSOLT090j
fted kfmisedd (6.14) djftejter odsts kBT 080j ks
dzadzs . | wOWdSE dLdgjdej dedv ftcdojHjdz dzO tedMm.
LOMMydls OdzdzOw ¥ tstc d3lz dzj (6.11), fshmbesd

ld:c F .
I~

U, \

+ .
0 T#

tdm. 61 8O0WdS dL & dd ded™ dzOf 6" 3 J dad

|
ICS

Okl-/f ¥t

tdm. 6 1 B8OV S dLd3j dgj dzedv IS¢ 0O Bl
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I sistedd { dj Clsted udpdgSid ~f taytg W Jj i " tsfB tdrHstHE
f 5k ud dzd OHEQ Lieod sdadfdzi] i) YaP® .z 1 O s o € 5dzls
udd HeflsObtyds Btd hdZ fGlsjte! .
ltoj HY sdzsy dd3 H@dzjlj 4 Isuslsiis Mizey O St W d
jkfw o dzkdzr o Cstdzd RO©OCIS, toqHiEOEERC
9" Bh=p2=-U. 1 SHMBOoadww L dOyjddw b d t 9
COMCt’ 8 OW dzj BYtejH | dzj dedzsfls! o dHO 0/ 0 fE
bt - bt

} UO _aty e -e UO _at
i =-—€ “lm =- —Zte &,
LT b-0""p L

_ Ug (-a- b)e?- (-a+be”

7e'atlim b 0 =Uy(1+at)e .

b

stedor j dL d3j dzj dedW dzOf oW ) j dzd vV tfz® dzlp i3S
Y dzdz’ dizd tcOo j deflso Od3d, Yt oadHEZz OdzOdztsc d yd
d 6.4. 10 thdseaOddd {lstsets By dats klso j to
HOdzdets a3 fazz yO©j dd3j ¢ s Of JtedtsHd w ] sihOtc
ftej Hjd dzf & Efmdzso dff Btedieh d S Olzd f e ®y j
Bptsdzi BOIsjdz dzr 2 fttsyd mm

l ZMmlsi o Uls< ¥ .
Rélz\/I =2r. (6.15)
C

Ui Y jpeya®-vb=jm, d, MmMdzj Hse Olsj dz' des, ¢ tsteded -
bieOo dzj dzd¥ ©SCOLT 906 sfw C &y dzj § Mdzr &g :

p=-atjm dp=-a- ju,

1 R R?
%=\lc a2 T (6.10)
( Mdzd Eyd Mis! , ybst

e ™! =coant® jsinut,

st fted wdzd B & L @OYjddwv e b t©Oe j dhsets (6

ftdud &
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U =- 20 & A (pelt - pye 1) = D0 @ (asinugt + wg cosnt) =
2w A
(6.17)

Uge ™ sin(uet +/ ) = 0Uge" ® sin(ugt +/ ),
W, e

l jdzdyddz©0 Mo tsBtsHdsSEts IssC O o Ctdskt]

et _ 4 et
o= - Yo gaeZ €7 - Yo ga sinut, (6.18)

el 2] L

O dzOftewy jdedj O ddzHkSIsdo dzsflsd

di W At .
u =L—me="0y e sin(u.t- /).
L dt  w 0 (net- /) (6.19)

vsO0Cdd3 sBOLEA, kst d dOftwyjddi doO
619 dL dBgj dzgvesIsfqw ots otcj d3i dzad 5 G Otcditsded UWd
CtsdzjBOded?2 M Isjyjdedjds otej osj ded dzj ftej tcr o
ded 2 tftejnjdvjlelv fdutsicdsz dl @ashitilsd gapi dpo
L Olskzr @ @M 5d20L v o QBB Ists2 j dgds'BAn Is® ts dzjd el dzd -
M Mlse j dzgdzs?2 yYOMmilsthlsts® h § Wldzielae@ 0] dzO dzj
ZzOdzhmdzs 2 wWOMlstslsts?2 ¥
dHodcd s WOL] dBJYHE LSt d dOftew yj
CtsMmisd Csdzlsztc©, wftcjHjdzvjd@d 2 EZedzsd G,
fistsilsdgd2 $Wydj delstsds L Olskzna Odedw U.
[ fMdzd §olbjted o Reeslplyteyisliiz afdFdcy d
Il T Oy jddiw( 6.6LN)7 )fted 1 Istsds o dH:
Uc © Uge™ @ sin(ugt +'%) =U€e @ com,
i e - %e‘ A sinugt :%e'atsin(wot +p), (6.20)
u, © Upe @ sin(ugpt - %) =U€e F sin(upt +gp).
[IsMe HO MmMdzjHE]ls, Yylsts dzOf tew ) 4 dzd 4 dz0
zOf oWy j dzd J Qs @ (i3S sl JIstsC O dz0 ketsdz ~ /1 2.
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stderd dL i3 dad dzdd WO gy J dedp™ ~ ¢ Bdz) B O
f) sldtsMmdlsj d dts &GOd &d fsilsjtewdd ftede jHj

4 I, (f
Hc(f} CE N\ ) »
UD f -l . _I—De

—af

£ e Jo=—

Yo \ P
-

T yw S VAAVE S

tdm.sbiedSo r §  dL 3 dzj daddf Te®W figls g j g™ = € sd
Ctdaslztey f) BSldsmdlsj d dts BOd Bd ¢

gy StesMmis! L OkzrOdzdWw MmMtsBMmlilse j deder = Ctsdzj B
tedLtso Ols! tslsdatsh § dzd § o5 uQuizd dizef Islg | ¢ @O Bt tizls | dlzd
t+T, dHYfjJtdBH CtdzjBOdd?2 (ttdmMi®6651L9)RbDJacC
Ylsts tsisdetsh j dzdsjh dnds s@d3tf dzdilésts Hz

Ucl) _ UL _ Ingt) _ €7 _ AT
Uc(t+T) UL(t+T) lgft+T) ea®D '

1 OEztcOdz! dzf 2 dzscOtedW¥W d3 { ssets tsilsdatsh j dzd
d=aT -detsd Is dalis @ @daffy isd yj MStsets Hj Ctej d3j o
[jeSt fB8C0OL0OIY, Yyl HdY CtdsktOd M o

d=p-R = ?_ (6.21)

JT
C
10 f©0CkdS) odkjMmsts dscOtdW dduj NS e

jsMv feosfsteydsdOd d&ov j &z oj ddyddo

d_g_7R_% CulsSteOW dzOL ™ o O) IsM® - H tOHsttS Ot s,

sktcO.

( Mdzd Ctdzlsktc daj da3dd dls fslsgpcdd Of O]
Isd ud dedd &3 otej d3j ded dzgj dBddzvjlsfmw. I 14 IstS®
Hsdy dr ddijls! MddefmsdHOd df 2 ROLOSls] 6.
(6.20) fMdzjRBjls, ybst fid
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Ity o= - %sin wet,

Uc =Ugcougt, (6.22)
UL:'UocOS/I{)t.
1 4 dzd ydjdms diddz + dzy SIsteduyd MEsets d d3OGdedls
Codzlskztcy BYtejHJ &V jlsw Metslsdatsh j dzd W d3( :

> .2 2 2
L LU _. uj .
wWe = —ClZJO co$ wgt, W = —sz']-9= z—gsmz Wo= Tosmz npt.
r

6. 4. Jtoj 3] dedztsP (RizlspH tcOfzPIs ¥ Oz dzw
sdzomMmMdud MSd2 diilstsH O0dZOdzdL O f jtjntSHC
MisOlstsyditsd 8 dgWggSo Isjrn Mzzyowas, CtSGHO odz'
dzd Isj dz' des fteslsts?2 odH. [HABBOCK 1 Istsls djls
d Mdzd dzOftew >y jdedd dadzd Ists¢ dzO entHJ YJfd
Lsd3. [ dzvw dmmdzy H s9 Odzd W dzd dzd 2 ddz ~= WPJEILIHZ] 24
Mlsedwnm yJjdz MstsBtcOL dets Jteddzj dzv s Gteddeydy

[ jstsH dzgOdzsy j dzgdW HtsLotsdzV jIs tOL dzsy d Is+
Mzsy dets?2 Wtstedzgr dzO0O Y sSHtsBAdEr j] Hitkze Hiokzcekz
HdzW Ctslsstets? dzj 6o s dzO2Isd teJ OSydes yjtd.

{ftejjdade tjOSyds yjfd dz0 COYHE® 1 dzj (
otsLHj2MsadwYy dd Mkzdsdkdtekzw 1 Isd tj 0OSydd, dz0
Hj2MIlsad].

[IsHjdz dz" | MBMlsOQodzwe hdj yjdzj MstsBtcOL dz
B' dzd &OIj 3Odud Mcd ftesmis’ i3dOj dff nte Ofipy jdbs |
dzj Mdztsy j dz. G dzj dzj delsOtedze” | MsMisQoadzwe hdj o
OCydd ortcOy0sls M fsdkshsi ¥ Hoka WEdS yd?2:
st MSOYSO) d 2) ddifkd Mds2 YedkSydd (
{ Hdded ydzOw WEZdzCS ydw. 1 jtojrnBHABOW - O0ttOCIsj t

(Hdlaky WEdS yde itjHjdveEls COC WEkdCy

_€0. . t2
1t) =] tjte?o. (6.23)
Il dH JHddzdydets? WEkdz2Cydd dLtsBteOy J dz dzO
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I 1t +

. N\

0 T,' 0 t L

o)
{ df.16dH6 j Hddzd udets? WlkdzS yd

g fodish & jJHddd ydzs?2 WEkdCydd dzOf tew y §
u=ft) sy Jls BT Is! ftoj HMIsOo dzjtHep . o C W tstc dsjoc S o
Hi dedj tcOo das 0 dzlf dAOGfiidfy. [ Mdzd yJ=f0' o8¢ dH§ts cs,
Yyojd smw dz0 1§ sMis sW,dzdasiplt)dzO f Wy j alzdg Oy § ded §
2O Its, yYbts dzOftew y j dedJ fYsO yBtsdsp del® L aifisdzso
t=0 d HOdz M ] dzgifftejtcr odes Hj2Mlsokzjls, BMisc

[ fmMdzd etSLHj2Mlad) §SHAI®BMYO of yd ¢ Owdag "
2@, Jjet fdziHY SEsh O0f dHedddfigds?2 YW Ezdsydd
OteG Iz d3j dzls ts d3:

1(t)=fftj tc,:altl | (6.24)

JteOWds 1?2 WEkdSydd,  suwhdefe e @0k
edf. 6.68B. 1 sy dzdftsgin Pz ety fj'dzd jL O d "
u=Upl(t-ty).

RMf sdz L v fwoddeydty dzOdztsy j dedw, d3tsy dzts
dzd ydzses 9 dHO. 1 0fteddzite, dRzfkd M Itej gt
dzd dzj 2 dets dzOtc Ofls O ekt jkr2ELZDY oW J § daded ydzz® W Iz o
slso jlsmMiso®L Hj pOdAYf ot otcj d3j dzd (tedm. 6. 7B

RMytsdz L 2w twdfm. 6. 7B, uyshldss] LoOftef@pOjsdzd
Istcj &z cdstelz! dialgtf z dz' M O:

u(t) = ktl(t) - 2k(t- d/2)1t- d/2) +k(t- d)i(t- d) (6.25)
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( Hd ded ydzlz¥ WEkZdeS yde dzOfftewy jdedw d3tsy dats
yd §d o txEsdfdabhlssydeXfGeviy j dzdj &3 o BHJd ot
ydfd dzO JHddedydeiz® @ kb AH dzEZDL § @Y B e d

L) e(b-872)1(t-8/2) k(t-8)1(t-5)

5 /\
+ >
O —¥ J t
4 5 4 ’ : »

&z & t

o)
{ ). . RASY.L7 1) bojbetd dets?2 W sicds

( Mdzd oetsLHj2Mlsoad] LOYOLH" 90jls sdz® - o tcj
odHd, LOfJOLH"9®0OjIs d ttg ©OSydw yJgfd. [ md
ks ots Mssdz S5 3] otLEOMOjls lso jlsdzOVW fc
nOtcOCIsjtedMmisdSd yjtdd tcOo dzO slsdatsh j dzd &t
9 j dzd y d da. [ Mdzd o dzj "OdzjOjdzts © BL HajdRHMjls © §f § d dzd y
O oWy jddw, O dMEtkcs?2 oj ddydds?2 Wweodvw,jls
Ldzj d3j delsjy vyjdd, bts fjtejrntsHdzOW K OtcOCIs] tot
Yyqdets? d tsB5K(E20YQ Jistev Y@L H J dzv j sfw Ists €
nOtcOffislgdst © da3d i Is tOL i3] tedesMils! ftetso sH Jd Bts
hjdg s 1 dzv Bt HJdz dzdWw (Jjted mntsHdzS?2 1 Ofe
Mudbols! filtjrntHds?2 fsyimm o yifd ftwd
o Cdzt yjdedd dzO JHdddedydalz® W IzdzeS y@ts O S0t taafv-y
MisdC O, LOCdd BBLOL s, WwWeodw jlsfmw WEdSydy
d Mad & vyjfd.

Il T 9otsH ddzlsj ctcOdzO 8 Od3j dzw
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