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LS sdzshde d3 W dd Istetsds.

Il 5L Bsy desls 9" HJ dzj ded W sOCIstso 52 YOl
FLC Y sdzsmdz i3 Wddz' stesdz3 f swopdzvy ddylyj df tedfts fridsd]
HS L 2O yfqez@M2 (tedme)7.. 2} ted Lilstsds dzd dzj 2 yOlsc
MsMisOs dv e M Ov ki BOEficicCER d@ ted &z0 Mf j SO
HokErdLdydsdzdzsets: e dzOdzO fp RS {

DFgsiao® Fr Y t4=T;
DFR$I+1,002FT Utﬂ:f fd:T/Z

1 O tcdfg. Ttc2fo jHj dzO Mz yO2 dzOw Bd{ tsdz
f |dzi Hiso Olsj dz' dasjiidsy H 2 sfif | 2 MW f sdzw tcdzts g ‘vl R )
Hdzd s j dz' dggiy2¢ | JsBRtHJBEMIS! Wisteddtetse Oded v
f vl R1,0(-1) oL ddC O] ls, zOf ted di34 ts, fted 4 to
fjteiHOYd HOddzr = 5 Yyifwd Ok stcBOlss!
Cslstster § dzJ ftesf 2M¢ O Is fsMmistsw dzdzlz © sl
MsmisOo dzv s h dj HdMStej sdese s fd ¢ dzO dzO. gff jCls
MsHj ey dls ded §oMmistswdadzgs? MsMlsQodzwe h j 2, dad
udfmdzy M UMbz O MY jClO {§shdjHs Ol j d

DFgsgu0,-1°Fr. (7.3)

ITHidjdd] kOCkksers?2 yYyOfMmilstisr dL ¢ sfmdzj H
fsfmdzi JJi HobkroftsdkzijtedsH detsiw tds Qals'j{f & Wischsdlisj tadlmcfewis,
SHdESY sdv tdow Jdh&f zdz' MdzOw §sMmdzj Hise Ols | ez! dats

JIs OCIstso 52 FryO@ b ¢Hllsstetsfiyls fJtej HOYd
Mdec OEA W te(co st ) §f sSsC Ofmdzj H ts oM@ ldsjteds findsts | fdt
dqdzW sted3sOydd ydWtser &3 mdce dzO dzts 3.

g G tsth s fdtiHOyd yd¥ tcfgo st tsj Hj diay z&dg®
Hotsdudz = Moz pH O Oj 3" » L O § taBdBLY 2GS
COYHT2 fnd dzo tsldz  dejdifjtdstc 3Oy d d , sts MeBtetsMmlis!
cOL i3] edgfildg g Qo dzO IOCIsBso B2 YOMlsslsy ydw et

fy[B M) =n/ Dt=F~. (7.4)

(7.2)
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EH] Uy-Ol dzdlszH O dzgj k" jets Csdzj B Odzdw o tsls
m= DU/ Ug = [Ug gnax- Uo1/Uo =[Ug - U gnin] /Ug - € 154 W 8 d y df j dak
(ddevj €M) &BBGztd) ydd (

OIMdc kO o dsHEdY ydd SHoG]E s dsd
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0

. mU .
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razv &yd od dzdydde srIf1 fted ¢f fJtejHyE
(8.3) §SHOdG dO onBHAdE?2 LOYdHE §jtjHOsh j2
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UBEHO (&dm. 8. 4,
Ug ) =mUg /(L / 2)[1 +cos@R Wt+2Yy)] . (8.14)

1 tod &OCMd B3Odz dzts d3f o ea@@ba@ed ) Uof Myax=1) J ¢ &5
fqSso 0% |Bshdshls! &0 jHdddudsd mMeftslsdos dj

Py ¢ & (MmaxUo)? /2=U§ /2. (8.15)
[ Gdzso | dzdzOW  Bish dzts fyls
P(t) = uf (1) = UGdt) + U2 §1)+2ugft)uy §t). (8.16)
Htoj HdY W BEh dzsfls!
P=lim %E]D(t)dtgz Pagst P o= (mU8°)2 +("“J8°)2 = (mU40)2 . (8.17)
50¢ y§, €0¢ d OBfddskzHdkOw &iSHEZdY Yy

BsHEEZY ydw fsLotdw jlis dzO0d B sdz] J i 5 dzdzts g
oL sy desMmisd ¢ § G Udsc O  tod

_ 5dzlimmax)"'ﬁa émmax) -

h = @00=(M2,4, / 2 )B0O0=50% . (8.18)
TR e
[ Md}:°03, st
[ + P, ) )
Peps § = e Mep) + P Egm3'[’)cnoo:(m§p/2)c1>ooo4,5%. (8.19)
By 16 MMmax)
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dzOH Is 5 dzO dz! dzts 2 yofilsd Clif dzj Sdese s Misj o 51
MisOdzH Otelsz vz ¢ (iPB). SHELCOLH] A&

83.1t OHdBMd ¢ dzOdz M SHdzts ff ts dzts ) dzts 2 O iz dzc
({iMdcdOfef-mdcdzOdz W stedtolzidsc dzQzO ¢ Jlzlsjd3
Cdzj BOdzd?2 M dzdydzj 2 (dodzd o tendzj 2) BisC 59 1S
JIMdecdzOdzO ftod &sHizdYydd " st st slddgidzods +
tOL O:

Dfom =Fy=Dfpaq / 2. (8.20)

l1tcd tSHMGISdDROd ds? BsHEdZY ydd d ftsHOs

BtsC a2 YyombEEts?2 (tedm. 8. 5,

ow (1) = Ut +y 42) = Up costit +) + > Lcosl(u + Wl +/5 +¥o)] . (8:21)

1 tod d3 ded o sjtstcj iz Ctmddlkzmtse ¢ -fipdjeSdiDtst
(tedmB)8 . 5.,0§ dh jd&3 8" Oy jdedi HAzwW 9)jcts tscds Os h

U )=+, [+, Loostin + Wi+ - (et +70)1 =

=UgyL+nE /4 +mcos(Wt+Yp) . (8.22)

RL (8.22) fdzj Hizjls, bt  BOS fidf d@aRd
Upmax=Up VL +n? /4 +m. lted {btsds §dStseOw &shd
s teslsd o dzjmigghefl ff te g

Ry ¢ §UE L +Miay/ 4+Mpay)/ 2=112508 . (8.23)

[ edzso j dzdgOY  d  ftej H dz¥ iy d cigls® dids ) lsdzO [ H
s eslsdo dzj dd d :

p(t) = udw (1) = uGLt) +ud £t)+2ugft)u, §t); (8.24)
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g Uy (mUo)
2 . (8.25)

© =5
©
—~~
~—
N’
o
—
C
'U
&
+
]
03
|

Yl D1 o —Upfiem? /4 +m=150,
— _

N, mm—Uﬁ‘\Jf‘Fm Fd—m= 05Ug

4 4 T e

a) &) e)
t 851 dzv - dZOZO ftod fsHdeslstsdzOnErldzs 2 BisH Iz 0
My jClstcOdz: dzOW OH [ OF e OIBHBB®AZOWB);H  OC tc O BRO |
sMyd dzesctcORBO ofscdB O h OW  (
[ OCid 3O dz' dzOW d Mty H daw W 9 J dzd yd dzO S R
Mmax =1 d Me=03:
2

P, m . Mrax/ 8 ..
R0 g, = §Mmax) =~ $00=111%; (8.26)
B, 4m . m%/8
Pepy § - Podmo) g0 Moo/ o0 o5, (8.27)
R gam (Mmax) 1125
#tcOo dzj ded § fsdzz yj dedz' 7§ 5(8.9) K82Bz fBRAH  (
tejLkdz SOIstse ftsLodY jis LOC d&z¢ ydis: , ylsts

Ldgd e sdud MCdnr oL di3tsy dzesis-nY ¢ flePtizj H Gy f C&EO ek
ftedBdzdL dlsj dz' dzts tcOo datsL dzO Y dzO.

14 HisMIs Ols C-ipaise dOfdzO W o dzw j IsTyw  dgj € sfd dalz iy ts
s¢degs? (3. o)edMSC Bs5,ftcdoatsHdls ¢ dzj dzd dzj 2
HiljSChdiosodadgOEP dzddzj 2der &3 ¢ . AN-BEEZBOEOJ
Bisdz hj Gladudkd ks CtshddkzftsdH Odn ds2, yYj &

{yd dzd B3 COouj Mmise j dadets dzj dzq dzj 2 dz" J dm¢
HjlsjC Odagto-dfc ZOdO ftod EBOdmME p jzrd Ydsde@I s
My j ClsteOdz! dz" 2 MsmisOe -Mfc O&ON j 21 to ff fizj dzd o
teOL dztsy J dzd | :



56

(a+b)"=a" +na”'1b+%a“'2b2 ...

] sZOE OV o W tstsds@ddj+n? (B), d2mcosMt, Y, =0 d

Zudls™ o OV dBOdtshBEN 6§ wQued dgd &Y Eyjlstsd §fjte
UBGHO

UgyL+( / 4)+mcosit = U [(L+m? /4)2 +
+%(1+m2 /4)'1/2mcosWt— %(1+rr|2 /4)'3’/2m2 cos? mw+..1]. (8.28)

RL (8.28) fMmdjukjls, ysts o M jClte]
ZOf Wy jddw dz2O or ABHJ HijlbjClsste® MmtsH jtey dl
MsmisOo dzw v h d j h thdso dzts?2 d EHo 5] dedets 2 Y !
fdzj Hizj s L coskldts 1/ 2)(E4c0s2 Mt)).

OB dzdlskzHr  f jtofndgPdedizv® 0 dijls o M j St
zOf oWy J ded v :

UBW:%UO(1+m2/4)'l/2m; UMW:11—6UO(1+mZ/4)‘3’2m2.

sl WWdydjdals dzj dzddzj 2de' 2 dMC Oy jded?2 5 ¢

(oomew___m o7 m (8.29)
" Usgy 8L+m?/4) 8" '

v OB dziB O
ssi WWdydj dals dgj dzd dzj 2 dzf = d M &Py qj ddB[RO Sfete(s O
9 JdzdyddzOr ddzH j SMO dsHEEY ydd

RdzH § €M) ke Ewg sty kefy EZujls kefh Eudls
& H &z dzvm g ¢ st § 22 @ 3 22,2342 4
2-2 G Ots s df ¢ Ot d3ts dzq ¢ Ote d3ts dzq
m=0,2 2,5 2,5 2,5
m=0,4 4,97 5,00 5,00
m=0,67 8,21 8,33 8,33
m=1,0 12,08 12,43 12,46

RL (8.29) fMdjnkjl, ubst f§td ei%0@j d
Cti WU dydjdals  dzgj dzd dzj 2 dzr R dMmS Oy j dad 2 ficd
[[dc dz@EB8%. uvsydy j ©OMujl' di@e €U Po ¢ f) dzcks]
m(Md. HBOBYL §COLT 805 Is ke miSsh ¥ d@dskz0] 5¢ 6]
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By jls Bris: dmMitsd Lo 0dzO fned v tee B O N, 5D U J
ke®1/8=125%.

[ dzw Edj dzt 1 j ded W dzj dzd dzj 2 dz' % dMms Oy j dz
[[-MdcdzOdzO sy dets fteddsj dzdls' CoOHtOlsdyde 2
dHjOdz degséts CoOHEOBdUdzsets HjlsjChsted ]

U gaj 5UmE)=US[L+(m? /4)+mcosit],

d dzj dzd dzj ? dz | dme oy jddw ftod dHJ Odizs sas@Iz]
slsmiklsmlso ks Is.

841 ONdBMdc Ok ) GHds?2 BESCSoYc dz b
{1 H)dcdOd&sts ©OHdBMJEROE M GHoGST sdshds?2
fs5H 0o dzj dedzts 2  Czjcriorh b @WSWHMIY ) . ) 65 zis ) O -fiygCefiplsas
dzj MEsdzr €5 34 d' ‘Mg ¢ deQe®: & [

Dfom = Fy - Fa (8.30)

[ Oj BOdU)j MS ) 1§ te) nidOdypezd jf ttq 1 1 H dz

BsHEzd ydd d §SHOs dzj dede’ & dzdy dzj 2 BECBo 2
Uo, (t) = Uy )= mUqcos[(uy + WMt+/o+Yy] . (8.31)

RL (8.31) Mdjukjl, ubkts ftd rddo
fsHjEydls SHoE MfjCkood dis  ffdiddstosgy & it
ftesf steydtsdzOdzj dz ddznm € B MSABH & dzv yd d

[ OCMd 3O dz' dats L dzdmgjedaeoidz@,y FMkxUo - 1 détse

Bsh dasfyls: 20 j Hddzed Ydzs B mMigdsHlesisdo dzj dzd d  § e

Py ¢ &(MmaUo) 2 /2=U§ /2. (8.32)
[ cdztse j dzdzOW d ftej H dzfip ci©das fyls [ 1 )
p(t)=ud, (t)=ud £t) ; (8.33)
- 5 ,
P=lim gl—ﬁp(t)dtg:ﬁa B:M. (8.34)
T- = 8T o ¥ 2

[ OCMd B3Odz dzO™ d Mt Hde" ™ o dzd U] dlmax 5IRG
Mep =03
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P> §Mmax)

Mo g 1= ——2% §00=m2,,, B00=100% (8.35)
GO N R qas (Mmax) e
B ) ;
Phggg 4 1= = éMp) @00 = mZ, 00° 9%. (8.36)
B gas (Mmax)
z}f ______
, ;
P 2u|_ _‘E“f >z
l\\‘ UMJ:IQ
A(S) S
P Usﬁl ______
i+ F  f I/Q% _ '_|_U"’”_’|:_|[E6|
)
l\\_ UMM’ o

a 6) g
t 1861 & [dc zOkO ) BHASSEdROd dis?2 dsHE
My jCltOd ZOW O O cOEBd | B)H d OC 5 OB (
shyddesctOBE tedeoshj2 fod 0L ddyezs?e) ( ds

RL (8.35) fMmdzjHkzjlk, -usszOez0 a0 idsgs
dmf sdz! L 59 Odad § LdzjtecjIsdyd mMSdn oL Bsy detsfiyls
Mmax =1 .

[ M jdedzsmisd Hjlsj Cls efifafsod@oodzfy dzw [ 1 4 j Isj S Is ¢
ftod dz¥ Is s efipd ¢[dzOdzO (s OC i e d2O®@O) dg C1jff todzj &rZ
MY j ud Odze getlzd c OtgE ls dats 2 dzi(fmld M J) 2 Stsdzj B Oded §
B Misdets?  dzfifg " OWY dzd B gHSH O sfyw  dzO O dzd sz
(o0r) od3iMmishddmdQegds. §.j75)j.C lotstel stsdz Mdzz O]
GjlsjtetsH d dads’ o3

1 ted GJIsjtetsH d dzflets Gtc s 9 @ fad §f Mz dgdzr -
Us (1) =uggeft) +up ; (1),  GUkdt) U g0SWigcht /o, © SL d3tsy dz”  H
dzj dzd dzj 2 dzr =7 dMS Oy j ded 2

1)dMmC O j ded® dHEjHsMisOlstsydesets ktetsodzy d3d Mis

2)dmMSC Oy j delvO dafmdden tetsdzdL 5O (e OL detsfls d
dzj Mzh (@ yoOmMERlss2¢tsdzj BOdedj Ctltstets?2 f SHPSO C
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B4 Misdats2  dgi iplz Y P M Rgp)ls 52
df =(fo- fug). (8.37)

[ £
; oz0BIT(E)

FMH | |

{87 jbjtesnddzdz 2 HjlsjChte, mMemlsswhd2 dL
d Gjdzj cOsO d3j Misdes? daj ih j 2

RMC O jddw ftod Hjlsj€BdicdpOEdflyOlsu dzsc
B Misdets 2 dzidipgifeilsl o34 Mis s, dmdzd J 4 q dzls § dzfmo
d dzls j dzfyd o dzts ffilsf ¢ dzO[z®. 18@ (g 8 j 6 o j ClststcdzO
d shyddeescteoddo, fowhmdvshdj syl M- tssic
CilbjteoHddizsets HilkjChswO fid o' § sdzdzj dedd Iz

10 Gfdsej Ijskjd ¢ ind dHfieczo 6z d g h
Cibjteondddses s kS(IE0 fteg HilsOo dv jlshw o

Ugs §8) = (Ut (MU )2 +2U iU COS(M +/ 6 +¥0 - o el (8.38)
GHJ Jogse @OUOD ZOW WOLO CtdjsOddy djfisdts?

[ fdzd) ga,=MUp, Ists SOYREE) ddij s WEHG&HESIH
(tOjClsted™ Hodyj ddy IsyuCd &0 WS djdgn). 8¢
Vidddzj 208 § dMCOxjddw fted L Istsd322% deGngs s jHdD o
sOBdz 8.2, fdzyjdd j  dNfsd (5o 0dkfjd ¢

[ HzdUgg> MUy, bt ¥ 5EE0  ©UgH)Osidd ¢ 0
Chaited H Odz dzts? d dzj deddzj 2 § dMC Oy dedv o

Il 5 OdzOdzsedd M o' eatsHESd (8. 2 AY gapipthy SR o
Hdzv  BjMEjujddy Hsfbhmbsddses St Wddydj dl
Gilsitsndddsd HjikiShd OupQEddsk @ &) Mlsdats2
Bfls! ©tw®tthdzj HEs h ddi3 tBt.OL B:

Ugs Uo 3 J max! 4Ken s (8.39)
RU (8.39) f)ozjkgksif® 5% 4 B1SMiEd
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Ud3d% lOUS ™ j tmax =10Uo .

v OB zZBY O
sl WWdydjdels dzj dzddzj 2z 7 dMS Oy j dad 2

ftod cilsjtsHdddasd H iy e te@tiz®o Odzdd [ 4
Y gsaz ke EBudls] ke Eudly kgfn Eud
mU, ktsdz €t 22 d2 3 | 22,234
22 cOtdits| cOkdsdd ¢ Ottt d

10 2,5 2,5 2,5

5 4,97 5,00 5,00

3 8,21 8,33 8,33

2 12,08 12,43 12,46

1 20,00 21,15 22,27

1 Od3d Isd 3, Yysts Csi¥Wdydddds §JjtjHOUud ¢
[1MH)dcdzOdkzO dzj LOodMmdls ks jet ktsod®, § M6

(Uss gnax~ Uss enin) =2mUg
COC WqgH MUy, IsOSC Uge flipd Mds. tedf. 8. 6) .

dMddemtesdzdL 5 S tsdzj B Oded 2 dMisddedets?2  dzj Mk
df =(fo- fgy fedotsudls ftod Hj ls jdfOdeozts g so@fsmighy s dzO d
(MsLeobkydy) fjttjHO9 O] Bset tojyjotscet ddd &
fl dOlzh j dzd j &3 ¥ &6 KO dets .S L HRO dzls @E@BH ™ 9 O v s
yads s, 9 ftej H] &zO~A CBlstste’ m dzZOr SH W Isw fr 1
Slsdztsmdlsj dz' dzgs Btsdz! h B OB dzdlsHOB]. 1 JMSts
RO®LOSCjEdL 5o Ols! HdMC te ) Fge=Rehk s, URNB2FRQRB]
Fy3=3Fiss d 5. HFgssgWAdMIstslsO dzdy dzgj 65 Loz s B5GT

[ Mdzd Ofd de/& W] LIl / Fyy =2, Rys /Ry =3 d #s. [ Md
Nd fted HijbjiClsdiesoOdedd ¢ COYHB2 W stdfQdzslgts
CtcOls dzts iy ls W st 50 dzls HEOe 01O § (Byfigwdf), 2,
(Fyg+df)/ (Ryy+df),3 d . 1ted fjtejHOyj &kL'™ COc
dZOtckzh j dzdj StcOldesfylsd W sHedHPhasdzOfizldneOszdfls €
MisOdztse dlsfyw L Odgj Wizl . f totd d tcj ujor m s
dzj j Misj Mise j dzdets Mls ! Lo Zyodzdw tc W ¥20, f o5V dodf
Slstcd yOlsj dz' dzgsds Offd dzn tetsdz L B) G dzsfh dzOyd dzO
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Brls! fteddwls L O Beymets2, O ftoed Yoodsydlsjd
corfgdls: e d d&eyMEt2 e tdslddsy i©® 5 dahtd?
fsdew bdats?2 HB 9 j dzd ydaik ° Epiyodién tioisWddd d wisdj dzls Otels d
WicOfted 140989 . 1S diFp@ de © coLter adeg' m€ Lok
¢cye d Hte.) dOBdEHOjlsMY t©jL s KRR iddyddii
Otclsd ¢ &z dtvtay@if s4 Wijddgls ttOL Bsteydo smisd toj B0H. M

[ dzw ZMmilstc ©dzj dzd w Ofmdden totsded L dfff ¢ z@® KO, tf §
CsdzjBOdzd?2 f BsEBo" i3d yYyOMmlstssaide ME) EFBOS§ Is
LIssd3 MdzEyoOi o ftodj dzded € J dzj sBratsHdd@3 HBY s
Emdd dzdf J-dastgO@ HEs Etese dzv, fted Cobstesd o
1{MmdecdzOzO M &Od &3 daj dzddej 2 dz" &3d dM< Oy § dzdf v
J1¥ndedzOdzO Hmdddpsls | dif sh 2tgOo dzj dzd © fl tOMmMm
WstedBsze dzOd3 (8 ),35Wd, &3 (B&.dB8 8)] Ektotso jsdz¥f (-iizflstkPH Oo C

85.1 ONdEMdcdzOdk f Moo k) Misdds? GHAS]E
(u[dc G@E)Mdc Ok § sdzyotls &0 shdss j Mk dd
bt 5 fjHMmsOodyjls Mess2 dzj BSHE ks @
plstes2  Wo dw jisigrzOdidy G l5dip B H b dw
shih jMmise dvw jlsmw SHddd@ Wsdtsdts th)ddusas BRisfgR o d
fesosHWl 20 ©Shdss) HobkICOROd dsct 6]
Moj kO CBltset qLEBLOY ) 20 &0 tdMm. 8.8. CIs
Odzls j dzdg) (Pt L MzdpfflctizsIfjlgots (wUL) . HU HISC
oL OdBdzz® ©OLoWLSE fjjHOY]Ste Hdw  dfe
CtokeddzOydBddy & fsHEC ks L O Mujls daj dd dzj 2

cos my Upcosmyt

Ny ¥MN1 —¢ TA"
COS g b cy
42t
%OEHM ¥YMn2 41\
mllycos( Gy + 2%
t BB uelstclzC sktedzOW Mmrj B3O Ho kzr ¢ OdzOMzrf CEE@dsO :ff | to
110 6 dzgj eOlstste dzgj Mizh j ¢ 5 OCdstslzy B d@dds(tyte H dzw J.'Ij'ijC[Z ug® dzq
Vi)Y WL,[128 EMddzdlsj dzd K ®d dgefiggslzff;tczs h j | EmMlstets2 M

0130 §jtoj HOS h OW Odgls j dzdzO

{uiodrdets, wubt { dipdndzQddad slts@E @Y ) d ¢ dz0 @
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{MmMd. }8.20)

[ © k5 Seiejtdzls dzr 2 duc(dgOdz o Odzlsj dzdzj  jtoj HOEH
dqHjOdz dzr &5 suv (St4 ¥Wdydddels f4ted HOYdk, O tc
ftod BsHEZEZYYydd Hdd & Istsdats ds:

Ucom(t) = ugft) +ug 1) = Ug cos(ugt +/ o) +mUg cos[(ug + Mt +/ +¥5)] . (8.40)

4 jClstc SHAdsSIssdOEedOdz® [ SBtcOj d dzO ftoc

10 tfdaso j 9 jShstodzts? -Mdf 6f @G O Bdf'tc d ¢ [s[H dz
BsHEzdY ydd B todzfgy 8zs9 f sistetsd Is 4 G 59) 5@ OO ssh
sjstejdr SCsmddlzMmtse

U,Sgt):\/‘lﬁz‘+‘$§ Pz‘t@
:UO\/1+m2 +2mcos(Wt + Yy )] . (8.41)

[fdd ftjH]sdsydls: , vyt o flsezdy G ips
Y ste0 ScEdBO“MQZ@EO BhkHjl 2O o' {ftsdj o3 .

U, lcosl(o + W)t +/o + Yo - (st+ioT} =

a) &) <)

{ 89.7 &2 uffdc OZO f§ted HdSsdoMElds? &SH
My jSCktcOd dr j MtSMis Oo j0 k 56 gzO(B);H d O ¢ t6 O BRO
sydzescttOBko oscde 08 h j 2  (

[cdB O h OW-ifquc[dEO z® Mg, =1 G toj HijlsOo dzw j Is
YqS sk W W dyudj dals ¢ Ot dsiskded Z2%  dnSisifsaifHE dzs v M ls
kOB dz}.8 .8 ) cBjdz N jdzdj 8 dazHj S MO BsHEzdvydd W
SHA&ZOCE HANMFEBY C s W dyd, dals kg O35t dad@csj Is d o
dzj dzd dzj 2 de’ § dMECOYJdedV -Me O@O" jRsy defsf dMC d
f tod d3j dzd Is Hdzv W s ShisfctaEtdenizd "+ juGdy o't Ols d
HikjChBtk.

I fSH©EOL HY dzj § 5C OL Odzts, ulsts  d fdsdzod

dzj fssBtcOL dets fted HOdz dgj 3 tcOHdtse j N Oded d ¢

4
[ [MdecdOd By dts §itdded B3Ol dzO 5B Himgdz dgo dztd ©
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CoCdgets fjtejHjdsl fdiud He sty ddsis tefstod § dsdzy B d3 €
) S0 OW  dsh detffplse dz@ @ [ ( 2O j H d dzd Y dzts o

s h O L fMezdd' §dSser s &sh dshlsj2

Efmddzdlsj di?2 &sh dshlsdMittiH0sydco §&d

UZ | (Mpalo)?

Wis] H Y B daly ) €20 &2 |zl d Hig S s o o dzj dzd
5_5.5 UG, (mUp)?
P =Ry By o= -+ (8.43)

f OCid BOdz! dzOW o j dzd yqddz©@ sR1I [ Hnd ¢ te@ dzqf,J te
M=l {M Eyjltsd bsct, vyt §odjLdovw Jd¥s
My jChtcOd ds?2 nshksOs dp*Wj2 f YOMsslsts?

2

P, {m . My .
Nisoet == 4Mmax) ®00= —2 H00=50%. (8.44)
By qes 1(Mmax) 2
gt Hdzv W o dzd yd dz@&f jstrj} H QIs wdiff 0,3 tc
P L omd
h =M@oo=ﬂ@oo=4,5%. (8.45)
cpu [ { P 2
¥ dqess §(Mmax)

v tcOo dzj dzd | teiL kdz IsOIstse , f sdzlz yg dadze" =
fcsCOL" 90] s ftiodedzdL dlsj dz' dazts SHd dZOC s Iz :
LdgjtecjIsdSd fijtejHOshdn Emstes2Mmise fted [

86.t OHdBsMde dzOdz M k¢ dtse ts2 -Mdgts Hz dz)efmffiqi RO «

d d3j gids d L B dzdzlz ¥ QGH dzf g minls Oo dzv j sW o o dHJ
Uy g (t)=Ugcos[a (t)], (8.46)
GHY A(t)=(wt+/)- §f sdzdzgOW oW Os@ s yYyOMistslsdzsets § sdzj B

1 smMésd ¢ Odfindfdsisko® uwfj d L d&3j dzdaPj tc sHROI$ Y
pMjcHO &BOSgd 0. dz:

[ dzd 4 te HOo Of d3ts jS(t) McisB dpagdflssistz  dzj fl
Codzjg®Odz  jtcj HOSYUGRMBOBISO wg dzw j Isfiyw W Iz dz$
w(t)=wg + Dw(t)}, Is s tOHdtMdc dzOdz dOL ' Ol ts s gt
®BsHEZdY QoMY ¢ dzodz) . [ fMdd $E) dntdsisdug@dgPjdz’ dzlz ©
dzj Meh jets € s (g Cay@Dddzf WdzO W WoLo wg dzw jIsfyw %
JM)=jo+rD/ ()}, It tOH( tsfd cifetcddzCidit=@y HPisR dGtsH kz |
(AfndcdzOdz) .

v OB zB[ O
1 Ot O3] Is &ifd cYdgO dzGMm dfc deP dzO H ted dwEsHEZdzYv ydd SH dz
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v [-d ¢ dz0dz

Aldc dOdz

yOflsslsO, L OadMmwh OY
w(t) =y + Dw(t) =
=wp+Ky; Syy(t) =
=wy +Ky Uy cosit =
=Wy + D WpaxCOSMUA =

= Wy + Wy maxCOSWA,

G H WMymax=Kv Uy
1 ts dzdzO W

} sdzdzOw W OL O:
AU)=ugt+Dj(t)+jg =
=upt+ky g Sip(t)+/o=

:W0t+kAIUWSinm+/0:
=Wot+ D jmaxSiINVt +/ ¢,

GH J'D/'max:k/\l Up

wWoL O:
A(t)=fw(t)dt =
t
=flup +kyySy(t)dt=
t

Wi max . .
sinMt +/q =
w

=Wy t+

=Wot+kY;U—M'j/Sinm +/o0 =

=Wttt D fpaxSINMA +/ g,

Yy OfistslsO, L Oadmwho
m(t)=pun (t)/ pt =

=W0+k” U, WeosWit =
=Wy + D WhaxCOSWA =

= Wp + Wy maxCOSMA,

¢ D) Wy max ) Uy G H Wymax=Kn g Uy W
Jmax = W Ty
[Bhd2 odH L O dH1 JBhd2 odH LOYd
uy (t)=Ugcos|a (t)] = Uy g (t)=Ugcosla (t)] =
w
=Uq cos[wp t + Hl;‘"/axsinl/l/tﬂ'o] =

=Ug cos[Wy t+ D) maxSinWt+/] =
=Ugcos[wpt+M, sinlt+/41,

) GHJ
GHJ ]
Wy max MAI[ ml]i:D/maX:
M, @t =Djmax = =
[ @ Jmax W
_ Uy . =Kkngp Upw-
—kYJ_W'qu’Hng Yyofls qdzH j € ) W OL 5o 53
s 1 bz e y o Benbdrvdd

=Ugcos[wpt+M,  sinlt+/4],

=Up cos[wpt+ 0 maxSINWA +/ ] =

rodzv
ky; [ O#f)/1]- Ctolzlsd L dzO

BOI§ BOL QY MEds N d ¢ dzO dzs ®

99 jHJjdB BB
BsH 2 dzv yd s dadats 2
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4t HOIsSy O dz0 fzO;

ki [@HI]-CtozlsdL dzO BSHEERY yddds? R0&0¢
Af-f)d ¢ dzO dzO;

D Wpay- BOS fd BOdz dzsj ¢ dzsdzj dedj  yOMmbtsis:

€OL 0 0) B BOCMIBOd dals 2 D W& hiQrak & 30, @ M ls 5 1s

[ dzw 9r Wodzjded W tcOL dzfjg RO diIH-Mmfc dadzsds tcOMmAr
GO BOSdUjMSdj of Oy jddw, nOOCIjtedLEshdj d=a
SHdsksdse ' & Hi)c Gdzts ds8@B3dz. ¢Hj HdzW EHBMISSE L
(t)=Upcost; S y(t)=Upsint; Uy- sOC Md dsOd' dzOw O3y dzd Is L
®BsHEzdtydd

10 fdtse § W sk dasflsPgetttOls: fdzj Hzs P dj orf atsHT

1.s0¢ fted vf, LOS d fted Af dL dj dv jlsfgpv yOMml

2rjoedoydw yoOfmlstslsr dzgj Mkh j2, €OC Hdv v[, |
@3¢ sMisd §JjtjHOo Ojup ety ity Slgggdy dzO

3. ted A Hi o dOydws f e@fddg sl 'dz/ dzts dzddzj 2 des L ©
BsHEZRY ywifites{ steyd tsGpds. dz@Gsd fip. 8. 10) .

ARdH S BsSHEEYYydd, S$OS Hd&v v, kOC d Hd
WoLr dgj Mh jes SCtdzjBOdzdw, o7 6Oy j dzdzz® o t6OH d O da

5.5 0¢ -fiydc dzOdz' , 4@ dz® dzn [ vy dagts HikH dzd B s ts dzts o3
ftoej HMIsOodzj de BN dds 9" teOy j dad j d3:

Uy g (t)=Ugcos[uyt+ Msin(Wh) +/q], (8.47)

GHYy M-ddzHj ¢ Eecdztots?2 dBsHEZEYYydd.

o
A ¢ acmomisivy
AnedEICkanaHLIAMY
CUERERE MOSLRALLL

Bl

fo

F

t 1810y CodMmddssMmisd HjeadOydd yomlssilsr f
sls BsHEZddekzs h j2 yOfmksls' H&Y ©OL d

10 fwolldsy dnfsdy LkiglsiWnt Oy fHd v dg@ s
e OO dsHkzdYydd (6 ftejHr SOy ddwn
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fsHtcOLHGdgi) . 1ted 1 stdy ssBaddyd dgfMmisy ftoj HT
BdzdL €O ¢ O0dzO dzts ¢ d y dzts 2 LOoadMmd &3sMmis d H dzw
94 h0Olsjdz dzr = ttOHdtsfls Odzy d 2 vsl Y O 1o tedz@?
ftod HM MC OBYRRIFM- J toj H Olsdy 7S <) d tOBBlsO®Ils g
Cslstster 2 di3sy datsj ¥z 30 Pds.! ¢

rdzv o wodzj dzd W tsftse | dedig] i bzD2zOM fe LM RS Is
Mz yo2, Metslse j Isfmlse zs h d2 30O dzts d3zM < &)dzH j €
dmtf sdz L so Odzd J gy & =Opdghsiz)coy H)- sin(a)sin(b) d. (8. 47)
Jo =01 tsdziz y d ds:

Uy g (t) =Ug cos[M siniit] cosng t -
-Ug sin[Msinlit] sinug t.

1 tedM< &: cos[Msinlt]°1l; sin[Msinlt]°® Msinlt. vydlsr 8 Ow
sin(a)sin(b)=@1/2)[cos(a- b)-coga+b)], LOf " jd&

Uy 5 (t)=Ugcogmnyt)- MY% coy(wp - Wt + MZUO

RL (8.48) fMmdzjHiz]idcuwdzOMYgpqBEj b dzj il
Ctsdzj B Odzd d Ho9O BfsGtser 7 € tsdzj sifadeddrQ dzOz dote
fdzkz 4o j

coy wy + Wt . (8.48)

Dfy ¢ °2F,. (8.49)
M< &

stsf sMisOoa dzvw (§81H4)0Y,) dftsydes MHJ dzOIsH 9r ¢
v f-Md G dzO dzM <ftelslO ¢ OW 3 j, -HPEdzGdz@. ¢ f HdzOC B d34 >
vViMde 2Oz e P dzO o 1 Issd3 MdzEyoOj JMmiks: d MmEh
BsCtsots] CtdzjeOddy ftd vf ddiidls Hs18fdddls]

s jCIstcOdz dzOY d o ClsstedzOV H d CigdedOdgAMzO ¢
BsHEdY ydd BHddd Istsdsd ftedesjHjd d&O tdfm. 8

sbtescd? dBOIJ BOIdUI MEd2 O0dzOdzdL fBCOLT
Mo MdzEyoO] tHASISEdROdd dyx dzBdH ke ydd BU fls!
9 dHJ

o]

Uy (t)=Ug @ Jk(M)cos[(ug +kit+/ o], (8.50)
k=- o

GHJ J(M)-WEdSydwy I K-fishisicds”  stewHEC O ®lls @Ladlg dgl
ylsts



I (M)=(-1)% 3 (™).

Aef)
MU, MU,
TT 12
|
Jo—F Jo ot F
a)

{ 81l e jSlicOd dzOW

R L

(8.50)

d (8.

51)

Mdzj Hizj s,

UOMms s @B¢W) d (o +kWW) itse f OH OF K- U j Hdeg] ,
180°, j fRemiei ud sdats |

[ dzw
o j dzd yd dzO R

9 WadzJ' dZdW
dgdzgH j €MWO BsHEZEZYydd
L dzOyj ded W k ¥l&zeeiz€ yitcw i M jtied tcOL

(ud mdzj dedz” §

e | dedzshfids 2O dz®) f § ¢ tisde ©
Yyd dzj mMstsB e OL

v OB &zZBY O

M).
1 dz0UJ ded v ¥ 2 dgC W(M ) J ffn g dzv
M 1 2 3 4 5
Jo(M) 0,765 0224 - 0,260 - 0,397 -0,178
J(M) 0,440 0,577 0,339 - 0,066 - 0,328
J,(M) 0,115 0,353 0,486 0,364 0,047
J3(M) 0,020 0,129 0,309 0,430 0,365
I (M) 0,002 0,034 0,132 0,281 0,391
Js (M) 2x107" 0,007 0,043 0,132 0,261
Js(M) 2x10°° 0,001 0,011 0,049 0,131
3 (M) 1x10° 2x10°" 0,003 0,015 0,053
15 HOdzdzr . HOmRRY dzts fH j dZOIs! fydzj Hizs hdj
lLy tsfissda dqdzH j S MO dBsHEzdYydd ftesdma sH

@ ddc Q&G dz0'B) HEOE PEIEOMN ¢
VifMdekOEO ftod BHEEY ydd GHddE Istdz

Cusisity B RER](
qd tslsdzg

{
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VIMde OO0 dke j &zd yde O h j gtsfpw Ztctso dzw 94 ton
Codzj BOdzed2 M (OB sls O dzqd

22RL 3§ dzj Medfjtcdo sHdls € §jtej tOMY toj Hnjdoejde@d
fs MfjCltcOd dzr B3 MsMisOo dzvw ¥ " 3. 1 sC 0L Oy d
M i Skt @ddzOdz0 ilsMmizlsinls o [z Mzd, 405 520, 8,654 11,792
d Is. H.

31 td oj dzdMgddajs zmisddts ftojdaiBtej W oMy
MsmMisOo dzv 6 h d i3, dekBSMEeD( Cisbdicr sslse j IsMise 2
yd¥W¥tr BOBRE. uvtseHO " dtedd@zedMekitsd v/

Dfy | ©2F(M+1)=2(fymax+ Fo)- (8.52)
M21

( Mzl > 2, Ists

Dfy ° 2MF, =2 f, max- (8.53)
M> %

ltedd3j tedzr 2 o @H v dkABdEO § t6d SH dzsls s dzO dz
Me5 dL tsBteOY j dz2 dzO tedfm. 8. 12.

( fndzd >1, Fedztso s BsHERY yds "iaxigvesics dazd
jMmdzfNcel - L S szt ?2 fsdV Isdw tldtsmwismw €O
10di3jIsdd3, Ut vf M dddLUshPEdy jdstisstadsiprdsd ¢ k&
sftejHjdvels hdeddzk M jSlktcO® (5 Wistodlkzdids.( ¢
H Odzdz" | sOBdz. 8. 4 d} WHedgb&k @®. 5§290CIsd < J
sftcOo HOdgdgr d3. [ Jddzts o Istsd3, YlstsM LY tdiy dgfjddrwjjClshr
shdeso desd3tc g 2Oy j Isj dzj Wtsdedzr = (ted ydora) Mmdeo
fjtejHOo O] 3" n (d ftedddB3Oj B ) YoMl {td
dzj dzd dzj 2 dzr = dMEOYyjdzed?2 MJedzOdZO GBsHEEY ydd,
Btsdz hdd&idd, vybtse' Mmkh jMmilse jdedets ZRkHMdls! tOL

Meab
ﬂ(f)'[

I
6

|
B

.7
| 4 5

5‘3I|01IH
-2-‘!| 2 3 4

|
TSV F

t 8121 edBjtedzr 2 odH M jSltOd des?2 H d Odytd @ agaBdzOh
fted BHoSIEdOd di°SltsHEzdY ydd (
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] zdlsj tOlskztej o fMistej yoO¥ sMw Htekze dj W tst
VIMdedzOdzO. RA dOLTM 908 Ils ¢cWistocdizzdzO s tdetsdetse d

Dfu! © 2(fymax*3 meaxFoz); (8.54)
Dfy g ° 2R@+M+VM). (8.55)

ANBtedzz dzO stdsdzso dyoO fted Oyl IsOn HO

tojL zdz sOls, yls s d W tstc dzlz dzO (8.52). ASte
M jSlstcOdzr dz" | MemlsOe dzw e h dJ, O iz dzd 9 z HAs

dzj BsHEZd&Zdetse Odzdats 2 dzgj Mizh j2. { OMujlr BDiy; dzj 2
14.15)60L, yYj& wOMyjls' §t (8.52) d (8.54)
JIsdzi Isd o3 i S H dzlz sMsB § dedetsfiyls Zaeo
dzj cOteBsdzd Yj MS 5B BsHEzdJekzs h j &g Mdedodj, ¢
Ctsdzj B Odzqd 2 . WB#s ES.0Bd MY j St zOfzO MEsH
M jSlteOdz dzf j] MsMsOoadwshdj M yOmlstlsokd
(l/l()°nll/l{°...°nNWN), (856)
GHf,..Ny-9MJoaBBLBSYdr § yddzrd uyudmdzO, o€ dzx yov
[BtcOL ts0 Odzd § 9 M j Slste Cd3f tsdaj dzls tso
1 Codoe Odzj dzls dzts oL OdisHj2Mlse ds GOtedissded Ud M
W,Ws,1s,... dz0 dzj dzd dzj 2 dets s 1 dzj RBlzdzlezise ¥ s d3sE d
ZOL " 908 ls BsHE&GY YEJs? Isdplf @] dzi 2 dzts
vOCddB BBEOLBMR, fttd ftesydn ©Oedy °n kfd
VIMdEedzOZO cEBteOL HE-MYdwPEOY) Bsdf ss52  ftodydc
Fedztso OV dsHbzdvydwy ftoddd dvjlsmhw o EfMmltets? M
HJOf OL sdztse vsl d BBdzjj CtteslsCdn o dzdz

B7.CUWWjChkdodasmis: dMitd Lo Oddw 4 dzjtec |
fijtejHOBYdSC o ftod teOL dzd ydzr ~ o a0 - fr) tsof EsHS
LWWiCkdodesmisd dMmMfsdz L so Odedw 1 dgjtecjlsdyyj M¢
OL dzd ydz' 7= o dHOR dsHEEYydd ©OMMudlsObgdgcd ¢
Aep (M. § SHBDA8H j6d" Mo jHjdr o IsOBdz 8. 5.

RL ftwdejHjdzdzr = o IsOBdz. 8.5 HOdzdz' = fdzj
dfmf tsdz L ¢ sw § j-igd ¢ @B IE Idf ¢ gdOldzO, dzOd 3§ dzf §
4t HOUNHYG dzDzOm dfc dg@ dzO .



70

v OB dziBH O

sRI[) fwfgH®yud M dzOdztse M tOL dzd ydzr dizd o
ldH &tsHEzdzv Hnax: %0 hcp,%
¢ [ 12,5 1,13
Il 50,0 45
[ 11,1 1,0
{11 100,0 9,0
u [ 50,0 45
v [ 100,0 100,0

stdstesd dF | osfshm’ ¢ ©OLHJj &ZOE 7

1. s0Cd] Mdcdz0dzr dzOL " 908 s ff jte@dyds di3d Mdc daC

2.50Cd] MdzO@zO&O: Is olststed ydz d3d? fd ¢ 2O dzORd fe

3.ybts sOC] hdteddO fsdsf’ yOfmisels §jttse dydst

4. yss OS] hdtddO {tsdtsfr yYyOMmls®ls olststed ydzt

5. vylsts lsOGWsQC WtEt€ M ¢ dzO dzO

6. YIsts OS] HdOBI U MS P2 HJOY OL tsdz ) d ¢ dzO dzC

7.vlsts IsOCtsj Ct4 WW 9oz o J€tsdesl Bsh dasilsd

8. 50¢dJ fsMmisOo dzv ¢ " d§ -fdfigfdgite © MtstHfj o) Ols
d ds¥ stedz@yd s

9.1tcd €COCB2 o] ddudds ddjdgifgs j Bl d@Cddd o
fjtejHOIYdS O Htod ¢f dMmftsde2 s sy dzOd B t5dzj

10.s OCdd3 EMmistets2 Mise s BH GERE dz dzf tyfifd § dpPdfO

113 syd Bz sRrR1 [} ftod -ifdcep@®dj B ud M j, ud &3
¢ §-d ¢ dzO dzOmy ; j=fmpzd?

125 0Cdd3 Efbtets2 Miseo sd3 sy dets 1 tefipch § dg@AtfO H j BisH L
131 suy @z srI[1  ftod -Mfddedp@ddy Bifde' " j, UjSB
¢ §-d ¢ dzO czOmy p=imegd 2

14.5 OC diis tzts 2 s o sy Ry des  f tets o j fiply o da®DiB®s H 2 dzw
153 sud ¢z sRrRI S} fted MO ssdd i, Ui
¢ [-d ¢ dzO czOmy (J=hinezd ?

16.s OCdd3 kfmistets2 Mise sd3 sy dets { to sipd jchig@flzOH j IS H |
17166 COCddB fteduddOd &sekls oL ddC dazls:
HisjSlsdtetse Ofdd dpdlo

18.5 OC sy dets MY stedBdtetso Ols ! tOHdBMd e Ok
BsH Y ydji-hd e e iz) o _ _ _
191 syd BBz sr1 [ 1 ftod Hnjdiejds0@pj susfdf " J, Ud B

o[- d ¢ 420 dzOmy rj=fmegzel 2

20.s0Cdds bMlstes2Mise s dssy dzts  f t Sipdj ips@dz@i | BisH |
2.1 yd &3 tsls dzif di g gzO dzP-Mtef Is dz®@fdzO
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22.s0Cts9 0 9 jddyddz© sr1 [ fted fjtejHOyjy Mmd
(Yyfnd ¢ dz0 dzO -if dzef 2@ ¢izO )

23] ujd3 MetsHMmbsets d o yYj& tisddudindyfizpde
O [ MdedOdzO ftod BosHEzEYYd] tHdd B Istdtsd

24. ] Yj i3 10QUddgwy tslsdzd yd g M i Cltesofmd & dzO tz® ¢
hdtes tf sdzs et dOf §tod BsHEZZYYYdd Hdddd |

9.1 Odz! dgvv twOHdtsMowLs d HOd dzgjj tOH

[ Oz degsfyls! Htodj BO tOHdBMJE OO L Os dfiyd
tcOH d 59 ts dzdz, Bsh detsflsd 1§ SwLze®sdds O, o j oz @ dz
Slsdetsh jdegdw o IsySy ftodj B0, vyksfmle dlsj dz dats
LYWW jShkdodesfylsd HjljSldteseo Odzd ™ tcOHJ M ¢ dzO dz

l sdvIsd MW gClsdoe datsfiyls: Hjlej CEPEOS Bdatby 1 Iz
§dtwordiL,d3j dzj ded j &3 tsilsdatsh j dzff ¥ Is jek/Is7] to tf stcQ@fatd Htc ' -
fodzjLdzr a3 IsjdzjWisdzader o5 L WW j Clstsds dOo ' on jrdigiHdgd
JdW stedBOydsdzdes e s M@ dzOdzO BsH zdzw yd d .

] HOdzdzs B3 t©OLHjdzj ©OMMBslstej dr oL @y
tOHdBsMawLd d HOd dzjets ®©WOHdGSe jh Odedw fm d
BsHEdYydd d f Eyjlbtsdk WWjClsdeodtsflisd HJ
ftodj d3ded € § .

9.1.1 Odz: dg"w twOHdBMoawL ! Htod tOL dzd Y d@yz afy
WOCktstetsds, tSfftejHjdvehdd3 oL d¢3sy detsfils! EMlsOd
Slsdatsh j ded g O " mtSH i togf J )3 dRd=Clsas to % § H 15 dzy dz
HsMisOtsydzr &3 Hdzv ttOLBBteydo sets f tod jtag) Hifdsjd
fled Shdshdlkjd das &Od 7 hige e & @yl gon
Slsdesh judzdrpO@ o' ntsHy HilbjSCkstO® ftodj ddded € O.

10 tdm. 9.1 fttdojHJdO L Osadmddsmis! s
(S WWdydd dzZls© Otsls ROSUsdzsUsdorsd Y wa@DY)o r CsH | o
[23]. RL CcCtOWdCO of+5M86,( yitdjdy stedIsj dz'@ dzOW
Istcj B Iz jog3tsRJLOH 1.

1 tod Hdlsd Silsd tctsf@Pez@dzO ¢ | ORY dzd sz H dz' o3 [
Y[MdedzOodzO yOfmistsisdz d3 H | s QUitkB o BRI BB A M j tzg ¢
qdn 9" ntSHO~R Lz U m oM G ajviZOmjvy (M.
Wstedszdzr (5.3), (5.)) stcsBPY SdsicdhRd. 2 Isd:
dd3j J fiese o s Gludgizp i) Hjlsj SlstO, t
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Cchsets ftod HjljCldeto Oddfsdyd e dzOdz § 5H Oo

R,%
80
60
40
20

0

/

|

r 1
-20 -10 0 10 20 Gor it

tdMl) Oadmddsmls! St WW¥Wdydj dlsO t©OLBSteY(
sl sSldsd/jzdvwer nsHj fHtodj isded € O

GoragjeHl
50 vi. 1=

40

30 e,
20 7. 7]
10 A

\

<L |of, m
0o 4
10
20 J
10 0 10 20 30 Yo

tdf@2.] L OdiBsmow L ! wslsxfz®@h gBfA ] d o' AtsHY HJ s
fted tOLddydz = 9dHOR dsHEZMYydd

1 stotffcj tsj ¢ dB dzO tedtOWOd RQr dzOB dzt HOJ Ismw :
-HdzV  fftedho m j wm °10H I
-HdzV 2L Sy sdzblFis? ol 5§ wy°6H L
-H dzw s S sl s h)dsM = fiygdo o f§ F50FddY5E | OB,33, Yls
Ml jIsMiselzjls lsj ujMmlse j dedetscslz MisOdzH Otels iz
HJOY OL sdz v s 1 2)- Mt f6 Ok vy § 1dH 1.

Tted HJ ] € Isd tcESpd@ddeodizOWVfdzd dz@W¥@ Qode Work 8
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SBL &ZOY) dzdj 5j ) EpOptdEH ddsdel g H( 5 € Bt thH
HilbjClste] Md. ®. 4t HiBOdENZgEdS sduj S d dzj
GrgjR%mj- Skt Bl Wwhdvjikhw IjdB, usts o ¢

ffRshd Mdde dscts d&Of Wy j gt d figg ddsdfds? dz@byj fizth .
ftcj sBteOL 59 Odaed W yofmistsisr |, o zthcHsdztg s fif dsdsda@sdz
Emddzj dzgdvw o uvly ftedj BBdzdc O L dz2Oydlsj dz! dzs B
hedise HjlsjSClststcO.

ltecso jHj B Biedj dzelsdetsea tsydets] MtcOo dgj dedj H
dL &3 dejmiigfoetsh jdedw v/ z o fesyimmj HjbjCldte:
ftesf S Oded Vv ff tof j dgdedCStstfots dzisfin dztf ¢ BW-fiy d ¢ dzO dztslote d
LIstsds BEZHjdB3 MudlsOls! , dAs®dz dddsjje Iskz fipglgtplssr 6 O
fsojtorndesmMisdzcets dzzyO t©OHd 59 5dzdgr
-sB MY uj O femBor o dHJdBs
-Cst WWdydE=klgra=1 (Mds. Wtk (5. 5)
-fesMistcOdzgmise j dgder §| d&zkyd, SCobtterj dBseckzls orf
9 byt fttdj B3O, slhmikzlsMmisskzs Is.

UBGHO sy dts MmMudlsols: , Ylsts dzOf tew y j dzedets
o steydtsdzOdz! dzO HOdz desfylsd Hts fjtej HOIsyYd<e o
e~PR ¢/r.

10wy jdedd dzjL desets MdedzOdzO dzO orf & ts
9nBBHY HJjlbjClssteO) dAfuqitdjdats Hijofiy lOeddss Mz &ty fiy
d SsiWWdydjdads Emddzj kgd'd, tc @reaf tslsste @Gslg @z! dzts
ftosf steyd 5zOdz! dzts

Ucomj g-ethtﬁQﬂ/r. (9.1)

Lylsj d, Ybts Hdzv  OL REB0U] § Biglsd Misfsisd J
Gorinj 810H 4,  Md3. tdfy. 9. 1) dzj 5ed FHdy dgf Bl dEsh jt
- dz0 9 ntSH | OB dzd sz H dets G 5 HJ Isd ¢ IsfipdedddzO dfOs
9o m j v ° 20H 1=10,
-dz0 9 R BHJ Yofmstsisdatsets Hjlsj Clstste® ffigfc daptdap,
Gomjwyi®6HI=2,
- dz0 9nBHJ Gilsj tetsH d dedets G 5 HJlsd ¢ iEte @20 dzP i
gamJISJlOlOHJ:S;LG.

[Isdzsh jdzd § HOdz! detsfyplsj 2 § tedj eBQf ¢ HaQRROY ts dits



74

0 [-Mdcd@rfgP) dz0 shdsej (9.1) d M kZujbsd It
ZOftewy jdzdj N EZ®RO dz2O@ o' StHj ©OH(EEBRYESO f{t
Foviltor® Goming ! Gamjor)Oor/? ov)'? (92
GHY Ylop d 1,y - Mssle jlsMise j dadets f sdzsmO f tots
O[Mdc OO d dsmO ftesf M Oddw -if ded{dp@F.C O
1 sMetsd Ck fted kL Sy sdshdts? (¥Jl (HaF, 11
Is ts
Fygorlrgg© (10/2)@)2 =5, (9.3)

1 O34 sd a3, ety § el dvd dzOdzO d &3 zdz' e’ §
fsBjnd MEOL ™ 806 lshw L dzOydlsj dz dzes  dBfndpc tzP,dz
fsmSsd Sk §jtejn yYOfmkslsd & HjljChtEds
HokMistttsddd? BetOddyudljd Odfddlszur ©OH(J

{Isdzgtsh jdzdj HOdz' dzsfls i ¢ deKdgP P dffific dz@ @
V[0 F=) g/ 2:

(il tam)® @omjwg/Gmipi ) op/dp )%=

=(10/316)(2)%2 045 (9.4)

]l fB8HEOLHjdz 9. 2.4 {ftsC0OL Odzts, ybsts BB
HijlkjChdiese Olpdd dz2QzD ftedotsHdgl € ofr detr hiz o
fts McOodgjdzgds M ¢f JiPhji o HOeO tOLO, d By d

rea/rep =2(rp ;alrgp)°9. (9.5)

{ s sduds,s  fted §tedifdjdzOfO] oL d¢3tsy dets
Gz s st OB dzdskzHdsets ctoOded yj dedw f j toj
fted ‘Istsd ZokHh Of Isf12]. dzj L dzOUd s j dz' dats

[ dzv  MteOo dzj dzd W H O dz' QitsTiTisej RO d(j P ¢ dz0 oz
Slsgjsdd, vyt MHaAKAfedsQdtyes dojss gits y e 64.BH 4
fedsih ftesf izt oddy 1] b @plddzf 0@ dzj 2" j§ My
dzj yj dzj MssBteOL dzs ©® Mddzz Mo ts2Mmlsea yJ dztso j yj
RO IStekHdzjj ©OLBdEOl! ¢ dz0adn 1 s®4 B b gsift
garﬁJlItSSrhOJISGI]I’OHH-LtS
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MshlsOadvsh j2 Is5CO SEdBOYh j2.

I sttt Ojndde’Ul /2) o (9. 14) 68 k& higdke de dasd
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TRe2sa 275 2 22

) jeots) MEOEORES (9. 17) BEidss dj dts  dzj
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Hsdy dr SftjHjdvis v fldzjHkshdd SBLOL B

Umaxg 1 1=2Ug (9.19)
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2t 0@ MtcOo dgj ded® M tjL zdz sOIstsd3,  tsdzlzyj dadzr

=2, (9.21)



80

i AM(U Usm’dem [/3/]
20— — = e — — — o — 20 -—-—

I ¢

Y a1 f

Hopr ('f) =1 Usau’dsm (t) UMH = 2Ug
ZUG F—-— - = UMR+2U0
m=0
: (£
6)
t
I“LCOM(L‘) Usaudem (f)
2T Uy — — e T 22— - —
m=0 m=1
77U, 177,
2420,
¥

Jy t t
a) e
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hOo®d¢C | @ HJdOY OL s5dzO- 56 od HYOY QL sdzj s . a1
fsdzsf) teOL dzdyde = ©OHdsMIsOdyd?2 (jtej Stor 9 O |
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sl ddd do rl d al eojyjtesd d dtsy' s, B
CO¢ MdedzOdz, ftedh juhd2 L j Bdets?2 o sdzds?2 slis
MdedzOdz ddi3j jIs dBhesetsdzzyjots?2 FO0LOCIjt, Ykt
9 ts dzdz. l tlsds bkEmdzsedwh dz#gB' ] (B dj dalst
dqdazlsj o OdzsdlLlSC g, isczffj osj dev s sfyw 5 OB dzdlslzhH § (
dzj L Oo d id Bts. 1 o HjlsjClsd ety ®ca@ dz dz@ § s W Bz
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0.l cug LOadMmdls Isjdzj Wisdadzr 2 + WWJ ¢ shdfced@d@ Isj ¢
1.1 syjdBe ftod EmMdssedd HdEZOCtets?2 fHdi¢tset?2 d
OHdsMmowL d f§ted dfMifpdld de@a@dzgl gdz/ [P, UjB §t
¢ [-Md ¢ d&z® d&zO

121 syj Bz ftod Emdtssedd tHJ dsMisat 2y jted Hidsad € d
tOHdsMmoawL d f§tod JMY-igde Bx@ddddaul], ujdB {t
¢ [-Md ¢ dz® dzO

13.1tcdBdzdL dIsj dzt des ot MEtsd ¢ tLOL ftod dHJ O
ftso jtorndesisdets? tOHJ o tsdzdz’ 20 0o ded dzdzts 2 d3J
d miizs L s Odzd Jdf ¢[daGdzO BEsdz N j, U B §#d cqEPHAOE
14 tedBdzdL dlsjdzt des ot MEtsdzr €5 tOL fted dHj O
ftso jtorndesisdets? tOHJ o tsdzdz’ 20 0o ded dzdzts 2 d3J
fd L so Odigdaz@gd Btsd " j, g Bdzd edc/izPiiaOdz
dedzdL dlsjdz dzgs ot MEitsdz €5 tOL fted dHJ O
o jtorndesMmisdats? tOH d 59 5dzdg dz0 tcOo dzd dzdzts 2 d3d
fsdz L sEWpd § BOZO BtSdz' " j, Uj B § #d ¢ddPadOdz’ L
dedzdL dlsj dz' des O@OuUs tEFSzd@p Ode dz' - Emdztse dw

n

IS

w
w
w
w
J

P2 © 0~

fn
tc
[
n
tc
So j R dasMisdzts? ©OH o tsdzdzr 2O 600 dad dzdats 2 o3
M sd Lso Odzd § B L et sa@eAQdztsactastzy v [j ,  yj &5 f to
[-d ¢ dz® dzO

tdBddLdljd ds ot MCtd Ct ©OL {6 s @dajdd
5o j R desMlsdzs? ©OH (S50 Bdzdy 2O 1t Oo dzd dedzs2 o3
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dimyf sdz’ L 50 Oded § d3 I d to EHifdedEdidCh) dastEds "vif, UJ B f t
0 [-Md ¢ dz® izO

A6YyjBz hdesSsfsdshdor v[ dj dhfsd Lkj
COHdBMA WL d

19.1 s | Bk d Y dedig L &l dzO &zO fied HOM dzj o
foiHYYldlsj dz doj 4, UJ BICho=zd L so Odedd ¢

18

10.1 " S ¢ Oy  Mise j dades j OROESE 5d
flsjtejs¥sdduj NSt ©OHdBe jh Odzd j

101. [ fsB j dzdetsiylsd of MC S OUY fls otg Gazswes) h €
SOC kY| Ef sdd dzOdsM2) , ( Mo it &OC 05 jzils afj dz
Misj e s sdduyi Mty ojhOoddy o t(shimdd o d&O
YOfmistlsdy 7 HJO§ OL 5dzOR 6580731 4P PIsts dgs Odzs Dic b L

dedl; ] 9 jtondzj 2 YOMIKIPO.1680 Q) O L thstslzO fjls O dzH Ot |
RN szso Odzdj] " e sdshds?2 vf M &EOCHdds
Yomlstsisr’ 4 6iHRAWFSO L  (fumaxem =755 1) ftsLetsd

L dzOydilsj dz' dets Edzzyh dls! f sd3d n 5k R[is@GH dus o jsmGdzd
MicOo dzj dzd stc O d5p j N Oded j o5 & HJOY OL 5dzO= 1,
LokzC soasets fEfriesle jsopHg dH j dzdY  IsSOS Y j dmf sdz
Y[ .

1 tod o3 daj dzd | hdesl B sdztmdzes?2 v { fMkh j Mmis
yomlstsls twOHdBMdec dzOdzO 5 Mmighd daj dzPi=i66) 3ot Is
fsdzsmO yOfmistls ©OHJMJ 6 Je@U) = 2F, IS | ( M &5 dzt |
Yyomistsls twOHJ M § ez dztd 2d tc e tztf Yot dzd yj MS Sy o
fumax=90¢ L d ddzn j Csds UOMIs 5ls B, mddthlB @8 (pic]
(8.52)):

Df [ %R Fp(M +1)°130€ | . (10.1)
{Isdetsh j @& g /Dfy)°433, Is. 4. | tdtsiiHdccwdgdsls daOfy
Bsdz hj, QIgdzpfizO. 1 tcd Mmlsjtcj s9 jh Odgd ¢ dz tedis!
Bisdz! hj ( f tod B dztPECdyls J dziy EAS35)). z JetsC OW f sdzsmO
st tej HJ dzd &zO stee Oded L Oyd s or Ms¢ ¢ OyYJ Mise j dzc
HJOY OL tsdzj Edz' stcOSsteslsSdn (d3d Isteso ™ 7)) 9 t5dzd
o sdzdzOr HJOY OL 5dzOr dBsy dzts AV BRI BEJEOH A HO &
9 Its otejdw COC o I Hd Of OL sdzj ZHOdzts fiy!
cOHdC 0dz0Odz, O o-dajd @fs@zj [ dzfnj wkd .
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vsd [ FN) o jh Oded J sB aZOMBOG 52 fsd3i ntsL Oh d
Yiftedj B3ddSd kfists2ydesr ¢ ddi3f zd HdasB dGisesy d&
fsmMetsdz Ck ) mMsmls 0o j vly ftedJ dzded & © o f
seteOddudlsj @ ORf dzdlskH' t©OHJtMd e dz0dzO.

1 tod J d3ded € end cvdfO dzO Emlsts2ydor d ¢ oL
(ddelsj tedzssHzdzv ydd) L O fqyujlb Mdzoet?2 tjo<ydd
G Ot stsdzd yJ MjSaldz [ 16 tztghe jodedizis dzd U 4 MS O d fds@Bf HO - ts
Y[ (teq’@.[lJZ,Dl]'l

g |Fs| & (Un/Uckmj s
o’%_carﬁclb H max [1 (U, /u )811!415

GHJ Fy=(fy- fo)-yOMmlssls® Bdjdd2 dO or AtsHj v
fsdi mnd M Qs &z fi.. yoOmissis 52

(10.2)

T G
[Uc]ssudem " (fa"{Fﬁf) >(faf’F52) >(fa"{F6.2‘)
[ﬁ] [ﬁ] <03 | Ja /By
U, &% dem U, &x dem Faf Bz
_______ ~lo |
| | | Jal Fey
[ | |
| | | | i} | o
_fdmax } o : fdmax F5=(fn_fc) ! ~3 [_c]
5 5 gy dem
e
a 6)

t df0.1.y Oo did dtsiis! as@Bteasts dediag J ¢ Oy d &f ds@izlz = O
2O o' AH] Y s QOfMmsstsy d fpdidssiBd ¢ az@@dctdisidd yj ¢
fsRi&® o' atsH | Yy o ciCodnd djddddvyj MC @® $HB&EHFOHJ IS
ftod wWOLd » o9 jdzdyd dzO8) yOfplstslsr B dj da

IBtcOLEEMgifmMw o vy BdJjddwvw fttsmdzkzh do OF
mMedMmistse . 1 tod dadfg  dzl® | defipdrplsdstisfijls¢ Mo dMistse  di3C
Fodrn ddzlsj dzmd e detsfls! ko fdzdgud ec@ykib e dzy dzd tc O
YoOMmstslsO Lok soatsets LtcOCIsO { todgaf3itedS Od d3is t3d M

RL (10.2) Mmaiukjil, ybkt figede@csks dd usjs
fsd3i 20 or aHJ YT ¢ ) otsslstaee? tg) dglifdzd u J ) € OdzO {f jsat
ontH] (BYfMm. 10. 1,

(Ufr]/Uq)af ] fi max 2
= | [1-(Un/Ucdymjk GnlH ] =20IgG,. (10.3)

n:

Un/Ugdmjs |F
R L LOo dMmditsmisj 2, dL 5B tc @y j diglaizjmH 2 gz, e
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5B ZOH O] s sl Mo s2Mlsosds, Is. j. TisOe ddB,dz0
Hishisd e Of Is W/ Ufded; 3. [ M@/ Ughq 63, 18G5 L €t

Zd3j dz h O Isfqw . (fmMdzd i Y8B -0 BB hj Mmdedz
fsHOs dz2v W fd ¢ dzO .

YI kdkyh Ojl Gldsh di@dyf z0y z 1 sftjHjdj
Gomj (M. 9BdM. ) j ZduddO { sets kdzyhjdkdy L O
(e dso 52 ) dsHizn g Rpdigfds W ste @z iz (5. 4)

Gh =G mjvi/Gmjvi°V3ME, G [H]=20Ig[V3M3]. (10.4)

[ dzd, dz0 Ms=B3E, to, Gls &10,53° 20,45H 1.

I syjBz vy bkdzkzyh Oz stfzs?@ s def sdzv s+, j
Bjdzr 2 hikds dz@ ofntHj HJlsj St od k2§ e dzf e
h ) iz zd3ts 2 BBdzts 6 d n mMddzzmMtsd H Odz! dz" & fn )i ts fifils

i=1
fsmissw dedz’ &3 OB dedlskn Ok d MdzzyO2dzr &g W OL
BjMCtdz) ydes BOdzr ¢f ((tdalifhagd Ocz's Oy HOW dL 4 IsdAa
fejHMsOodv jls fe 2 ¢ O tadtkiddesGpedess § sd3j R k2.
hzdsar j Bd,j ded W BidHE COYHB2 L dzj d3j dzls Ot dz
dzj Mlh j2 YOMmkslOB =fg-cfodal (tjL zd kO] dO
s 3 dgv jlsfw o MmslkejkMmisedd M L OCd
tc d f0.1,Q (6t odHdzifde] z@10@af M. d H dats, Ylsts dzdL
hpdgr O o' AtHy Yy fOCkduimSd skfkzkfikse
ddzls j demMd o desmils! hkzdgse dzO orf ABHB). Y| oL tOMmls

Asx dam Aw £L2x dem

_H_*’ff}
I A

‘ fw:’ f.ﬁ' f _Fe 2 Fs AFm;fwi_fﬂ
HHP
a) &)

{ dM02.utf jSlste hzdstse o dzj BSHEZZdtese Od@zse s Md
ff j Gt dzsiylsd hkdsse dgd of AtsHy v (
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Uy U sar Uex R Ui

R2 CI
a) 6)
t dMo3.anj 3 A} §jQHASUGEIO J@B) J dsded & O (

1 J dzd yGbelzle s sdzdzd Is § dz' dzts  d3ts i dats] d3g ezl dzd wdidy s
ftojHr MCOY jdad W LokSCsoasEets MdcecdzOdzO o fjte]
ftojH MC ONJ ded 2 a [ fdzdf j dpafdiMgli H Olsud < J§ us
sBd Myjudls! §YsHl jB YOMmls §0OOAOPjef@ IO | ted fif)ists]
ftej H' MC OXAIE] 26 dd). O f BistsW dzdzs 25063% § e3j Hzd Off O
FM £,=758¢) , O o ftdj RBddCj ftmdj HjkjSktto
Yomlstsisr’ YPprL o Csifjdhoydd yofmistsisd AsY 1o
tedfm. B0. ), sts2 yj Hoohmisswddets?2 o tcj d3j dads,/ zdisGs
9T AtSHJ Y[ 9 BL7tc®HlY &idls=5@8¢ d &AIHIY ted,=75d3¢
[15].

I BHEd St WWdydjdhso fjtwinOuyud A1Q dL SE

1+(Wz‘) 0> 00° ¢ >
| ky f = o + (W)’ = O,/1+(Wt) , (10.5)
GHJ t=RLCl; a=1+RL/R2.
[ sHbkdz CBLWW¥duyd) dzlsO fitejHOyYd Asb:, Lt
|ky ¢|f ;2 . (10.6)
+(W)

RL  (10.5) o (10. gky{dkpelglv i s ls. julsts m¢
Cmi WWdydjdds §jtejHnOyd ktcOClktses LokCtoat?2 vyYC
YOMmistiisdzy L Os dMmdls.

RMfsdz L so Odedj A1 5B jofnfyQigle Ol dzts 24 sFHO tg (
CORO®EO LokStor n yYOMmtsls §6Hte [1z00 SmIIE @o f-te(dt
Hots2dzsj [zo j dzd yj dzdF>69 @ B)ERs ™ 1 Otffada{ G . 1s)O.8 dz O i)
BsHEdY ydv fted {ktsd flsOdtso dgisfigw( figss.H idaf fiy.d8 .2
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v OB d&zdq1O
1 st tetsg Odg@Mmistsisdz | R OwOCHjdhBEU]SBD Y[
f o =50d3C ( MIsOdzH Otels B o hj=7BA3G ¢ MisPdzd Otcls w2z ¢ )
F.¢ 1 0,3 15 3,0 6,0 12,0 15,0

t =503¢ 0, 05 0,87 2,76 6,58|11,8113, 63
t=75a3¢ [0, 075 1,38 4,77 | 9,54 (14,6816, 638

10 wqf. 10. 4 f et te § ™ jj diatz j flstekzS bkt
vifitejHOlydSo ] A} o COdDdid LfascS sxdzdE Oy @y
HikjCles®O (

OB dzdlskH dzOY R O®OC IS tod flsd SYas d § Eetaf € O Q GC
CdkkBBCBEt ¢ tc0Odd U dzf &€ @ fakdzg W@ tzs fls! O o3y
oL@ fMlsdSd ©OHdBIEOCO fdj BddS O  daj
dmec Oy j deth¥ ¢ agdo dzO

kaHan 3B YKOBEIX HRCTOT

vy H un HumeBH ym H ne PTAPH 40 H uknH 34
U Ap Ape Us
a) 6)

t 04 v tetsh jdadeg" § MlstekzSIsktedz §j Mrj d3r Bdzs
YifjtejHnOoudqaiedj B3daf:¢ O (

V1Y ftej Ho OtedIsj dz' dzr 2 EfMmddzdlsj dzid yjoflz ¢ supQePls tsusafE)
ftoci H' MC O jvdBdY2] oL BEHJBE jzdg'd;dzdusfj dz@ B ® dptshpisdn s olts
Wddz Iste; 6 tteDHId SIstcOC s f tedf Y Bl SOz 21 H j 6 \Ejlfstc;

Cdf § &gl Oydd yOfmbtlsdyr = ftoiH MCOYJ d

1 EMmls dzj dzd dzj 2 dzOW O dzd sz 1 dzOW n Ot
viftd] gz 0 o Oy O s o B h-j2E fifagAuiaRd f &
Ugr a1 Ug mHay u§:+a3 u§:+... (10.7)

1 sMStsdz Sk R detso j dedets | L eg@gjdeddfldO  adfists) Hizsts cfsts
9odHj (Md3. orf 6Oy j ded § HiIpHd"c dfOidz8:3) ISiOBLdr. v [

Up = Up o £0S[1 t + Why max AS()d] (10.8)
GHj S(t)-dz¥ BOY BESHEddiekzs " OW § &S Qald's  (sIsq . 8
f sdzz yd &3

Ug r Fa1Uq o €OS[Wf t+ 1y may IS(t)dt] +

+a, Uy £0S2 [ Mo t+Ufy max AS(1)d 1] +
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+agUqy 0S5 [ 1 t+ 1y maiS(t)dE] + .. (10.9)

{OfMCtro o (10.9) olststtsj d kil j fd
EHots dedzr a3, klstetsjdzdz’ B d 5. H. Oteclzdj dzlsOcR

Ug r ;.'_“UC; cos[ug t+mfy max A(t)dt] +
+Ug COS2[ 1yt + Why max AS(1)dt] +

+Uq COSB[ Ut + Wy oy AS(t)d L] + ... (10.10)

RL (10.10) mMdzi HEj s, ysts o MmMmMisOej o
f tejddzdzd ¢ O dzOteW H Iz 1ig] fsdzj L dz" d3 € ®Bpzif ssO@ dediz) 3 Is
CGOtdisded € d M ko j dzd ug dzdats 22wH3ike )OOy d G 8 Is S myjls tsdt
ftedotsHdls! ¢ dzgjdzddzj2de’ 8 dMCONjdedw 3. [ HdzO
ZOSBHYIsMw o MtMisOoj & OtcdsglzBig,.. Xz M B ol Ph
slsdzd YO: sfw  ©ls dzj iy "dj 2 s lsWafifis tdststso ¥ 9 OF Is fyw
MdMmisd BOBd §ted] dsded € O. 1l st sz dzj dzd dzj 2 dats i
tOHdslstcOC SO ftodj dided € © dzj diyffdejd2CidzCE  dejfn Co@ yL ' da

1 4 dzd dzj 2 dz" § dMm¢ O jedgd™Odef fd BB LIS  BIZ IS
OXzj 0o dzts B todzts fyls s © Y0ofyls tsls dzts 2 nOLOS s t
fjtejHOB®BdY Bdzd S dzj dzdrj 2 desfyls ® W OoLEso 52 a
COHsIsOC 50 i-f od iy Qe Jdgj dzdalgj 2 desmls+ & HJls
nOBOCIsjtedmisdSd v difingdsjddzdsCo®dzd LB ud § d
LokzCBo yofmstsls o f.jtcj HOIYdS J

1.1 j 600 dzts ) te dats fiyls YOl tsls dzts 2 TOEOC s
fitejHOB®wd§ di3ded € ftedotsHdls ¢ f 5w o dzj ded ¥ fyd
B¢ dztsdzj dzgdv  YOMmlstsisT HeMisOlssydets o dzd ¢ d
ftetst steyd sdzOdz dz' Cets S sMmisd fjJed H Oov@nddgsy
COHdBEOCO SCOL' 90j kMY dzj 5Hd &zOS 580 o3 H fipw
CtesB) biets, Lol ftodj BdSO BEHjl tOMmflst
sts fswodlsimwy tOL ddydj +fg dOdky d2d B8O, Sisas o
ftedotsHdls! € dzj dpq > o df JEMEOEO ftod Hjlsj Sl
fdCOn cttRSsNEGEOL dHEBDC s5¢f KBy jls BT ls! &
ftcOoddz dzsets or BstKO e 6teOdzd Y dzd,w
SBWL OIS d dzs ff tod d3j dzv J 3igqf s dz® z@. ff Yot 4 o3l Blx [ dzj
YomsRIsdaxOtcOCIsj tedMmMisd ¢ d tcOH dftstdscigiOdedE  dgitc j #i €
L Od3d Isdz" d3 dzj dzd dzj 2 dz" 3y f &O kP dzd W &3 v [
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a) ¢

A

{ §f405.1 5L dzdC dztso j dzdj § OwOL dldzs? ¢f, fedosuwhj
YiMmdecdodo {tdf,fsdd" f&d woOmmiste=m)Cj fwdid

2.0 § dzq dzj 2 dztsfyls ¢ W OL o 52 nO©0Sls] td M
fitcjHOKBGS BdzdS By il orLoOk! Mmkhjfise j dzde
ofmdzj Hinlse dj dL d3j dzj ded v L O¢ 5dzO B H Iz dzvdgd d
HSCOLOIsjdz Mlsoa©® 1 Issets ftoj HY Bdzsy d 3, ybsts d
YOMmistsds daf Y OL o2 ROLOSIkjtedmsdS Okd, dL GBI
YOMls il dzq tets o Odzdzts j  dzOY 8w 3 j dzd §

Up =Uge £0S[A 4 £1)] =Ugp €OS[Upt+/ 4 £1)] . (10.11)

lted Llstsd Zedso OF yOmisslksO dO ontHj kfc

=340y, Ga )

o5 =g + D ) (10.12)

@ oft)

o |l ___
(6
Jo | ta)

y

{ 306 ) 5L dzd € dztso j ded § effCCEQideE®? dixifozd dzj 2 desflsd W OL
TOLOCIjedMisdSd ©OH &t IHsZD S j 64 H Ols Y
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1Oftewy jddj dzO or RtsHj kidddlsj dv
Uy r =Ug r ()cos[Ag r ()] =Ug « (d)cosugt+/4 £t)+/ (1)), (10.13)
GHj j(1)-WOLBOoT2 MHodCE MJcdOkO o bkfdddls] dj.
OB dzdlskzH O dzOf tewy j dzdv dzOU,9(@)mustEr j Iskz fdf db
fOwOL dlsdz® ¢f, I5.C. O&fddlskzndoy -O0LOCIs)
L jdey dzOv ¢f syl Brls! EfbtOdy z0 HokMmistts
100wy jddj O o' ftsHj bkmdddlsjdy BEH IS
(10.13) MmdzjHkjlk, ykst kcdkssOv yOMmlsslso do

_dng (@) _ dje gt)  dj (1) _
"o @)= th e gt T
=%+D%’:t)+% (10.14)

dtcQodzdo OV (10.12) d (10. 14)3%dz difsddgsdzy
YyOfistslsr dz@ or AtHj bkmdddksjd' BkHjlk Netlke.
Yyomlsslsr dO jet oAatHj, jMmdd ¥OoLter 2 MmHsdc
Clsts oL BBy ds dzdh ! fJted dzddzj 2 dets? W OLBots2 =7
Lstsdg Mz yOj

M = const. (10.15)

t dL®dEndz §j Mmdmisg d3r (sHddesyder | SCtodalsizter
Ndd) hdiestts fteddyd dzvj 8§ o toOHBfts]tegPidasd
WoLter &g .yl ff whtfdzd BO@L BT 2 yjywn yOfmtslsdz
TOOCkjtedmisdSd BHMSL @OYds ffosus Qfds L odsjdzvHjHs
dzj sBRtSH Bz fodshmkz ftsfkmMSOdkdY ©OHdslEOC
WOoLts OW FOOCIjtedMisdC O ©WOHIBLELEOCIO Co OL
CLWWdydj delsO dzj dzd dzj 2 dgdt daPiOOy j dzd 2 v f

rdvw vy, dlputs€tsdzskzicdz n toj L sdzOdzdz =

107 = fumax(¥2 @™ -1)(322n/ Mkg). (10.16)
[ dzv viInHofpr S Bdzlszteds d3d MdMmisj BBO 3] :
107 = fuma V2E2M DM 4y (Il Mky). (10.17)

[ &2 twOHdtlstOCISO M Avy SBLWWdydj dzls ¢ Ot
dmf sdz! L so Oded j d3 Mdzj Hiz¥ h R W tste d3lz dz:
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0,5

3 a 0
k= o (X9) 7 JZTwmax 21 g (10.18)
M 4+ (xq) b &gz 2

GHJ n-ydmdzs MmMew L Odzdz" » tSHddztydzr = Stdskztetse
d-Etese jdz2 , dO Ccbtstwsd slshydlr s Ojligmw
x-tsBtsB N j dadzgOW ttOfmMMmstets?2 € O, Mstslse j IsMise

fes]zMS Oded " =0, um?g/a-léo's.

t OfmMudls, dOfteddite, s (10.17) f &A% o
f 6 fymax=50S 4 d M°333 vl Yy f) Istej 8" Ho kRS tdab ey o
Hisdzy jdz2 dd3j Is!  ff sdzsiipk? WY 2S¢ Odzd v

31 ddzddzj2dzr § dMC Oy jddv §tedmdid g & ddsts. d
qe O dzgj ded dzj 2 desflsd  Hjlsj Clsttedas?] OYBUS@E Y | o @
ftedj gz € OF dMysd L s smw ddd HISHD 2 Hd¥Y
HtesBdzr 2 Yy, M HobknC tdzlsztedz (BL3M]s dzts fists & W df y ¢
daj dzd dzj 2 dzr ° dMSC Oy jded2 kOSHRE Yr LOedmdls
YIMde OO d §sdsh §§ashtnhe Okdidiz sed (%o
e wL d ¢ ik lg2igo
_2‘%l]cr4max(-~?2

Sl ML, I
3(§q 0,71 /\9

RL (10.19) Mmdjukjl, ubt Hdvkgsjnyjujc
1071 22 fuma/2 / 3Ke - (10.20)
1 0fteddsj o, HdV tsBJ MY J yul dedky¢Pcdej tsig) Astg K dsc
fsdsMO fsflkns Oddy He ki tdydRRds2 ndhlkj dr
41 tcduddets? frwodzj dzgdw daj dzddej 2der = dMEO
Yomistslsd 7 fjH' MCOYjdd?2 o SOdROd] Lokk®Be
fehlstw dedzs 2 0 6 o5jf dzBOKRE it o 4 fidf  BEHE Y " j ¢
YOMist®BB | o 5L ttOMls Bj6la 4, dz@ dzO0 15O f IBts BePL3,6 H 4 ( ) 6.
HOdzdz' | ®GOB)Yz 1[Br ydets + bts dzgj HtwedotsHdls ¢ de
BOC Mg BOd dzr § Ektesodd LokSser s  fdcEdz0Wss

mih jMmise j ddes oBjde' "j, yYdd &0 MejHddrn, d ¢
orhj YOfslso (tdm. 10.7). [H&OCH o HojdgEdl

kg (10.19)
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fswodvis' M bktsodd, HOds slddy0shdjnvw-L®ls
YyOfmistslsdy 7 fjH' MCOyjdzd2 o kOS] dstsdsj dzk
HiodOydw  dzj Mkh j2  yOmissis: fjtejnOYydcoO,
LdzOudlsj dz dz j dzj dzddzj 2dzr §j dMC®Ygdefwsma lsdzOd
nedyr .

A(F), 3

i
s Peub nuktopa ™
p kS

D05 01 02 D4 08 16 32 64 125 g Ty
-

t dM0.7.) CodMmddssMmisd destedzsdtetso Odzdzts? MY j CIstcOdz' dats 2
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mAZ n T g Un Un mp Un
4 mgU, § mgU, 4
| | 17
a
By i Sy fumFa Tr frFa prEy T
—_——
ToHAMEHEIE COCTSENAOLME Haf ToHaNEHEIE COCTSE NAOWME
cnexkTpa KCC 6) cnekTpa KCC

1 dM0ll.ufjClseOd dzr § Mmshis Qo df Sludulf Gidf SHzS s B dzso 52
o ¢ ORAHMBMN yYOflis tis@ B

(dzj dLBBEOY jd W Olise) Qs h@duddz 7L 8ipsmis Oo dzf PR

rdzv ftsdzzyj ddy M@0 dsS=(A-B) dhYf sdz L b
f) & 33Ot @zts dzts iy ls dz" j ftoj sBOL 50 Ols j dzg . 40 j-is0O
tcOL desflsdesets ftoj sBOL ts9 Ols j dzw (et 1) fn toj 1
tdf. 10.12. 10Rjdd, Ykt &O thdssj kKOSt
f o) sB QedgepL fd ¢ BO&dp(A- B) f sdzz ydIs' A 280 dz'

vt ! E M=A+B
. R lf A \Lfg Tp3 (ZA)
(a+B)
R l oY S=A-B
418 (2B)
(A-B)

t dM012.8 2 i BO wtl d2O0 smdsej tjLdmisde datse
d btejrn bOdhY sttd@Oststcss LokzCsor a

lintMsOlSsd MfjClked® 1fs wWodwjkfy Bt
fMsMs@odvsh j2 f fUOME®E®TISjtedL s h j2 dzj d
fsHdsj Mh ¢ . €O MYijClteOd &OW MflsOo dws



101

SHdZOSCt dO0 jj f§ijttjHOUkz BEHJjI dMfsd Lo Ols
yofmkstsisy jef HOIydeco. 1 MmMOodBtsds wjdg, JMmdd H,
sftejHjdapEgwy jddjd3, GtojHMmisOsdzj dede" €5 © o dH
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