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The book is intended for users of the software application pack. It can be useful both for
beginners who do not have an experience of using structural analysis software and for those who
know software of tis type well enough and have an experience of working with this particular
application. The book deals successively with all aspects of pigpdata in the graphics
interactive mode, performing an analysis, reviewing and documenting results, as wiéh as
peculiarities of using analysis and design goscessors. A minimum amount of theoretical
basics is given to help users understand better analysis methods implemented in the software.

The book may be of interest for students of appropriate sp@sabind developers of
similar software products.
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Z(t)= Ysin(wt +j ). (2.213)
I or O3 d o ( YE®O®BOSCIsjtedL zjls Wstkdhlz Mitsefmlse j dede -
B Y HE Mdsj M J dedl® dff OdgBasBizOdz' dalz ¥ W OL k2 2.218)ts idRIO ddtp o €
Zujssd3 KBed,H Qs ZteOodsj dedj Hdzv MtsBfise j dzdzr 7 € sdzj B

(Ki wM) Y=0, (2.214)
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fMsefMise j dzdz” &3 yYOMstslsOdzd, BtO (KEEM].ou sdslisdr'j Isisle 2t d3d
Wsteddr MmtseMmise j dzdon ygthdiz)y & Gfigd & sagdztsmis! 8 Hts fesdL o sd
Clisls ddetsy dIsj dz! By jls BT Is! dzO0L dzOyJ dz, dzOf tod A3 to, I

9 j C IsKtct©O o dz@dzd 1 . wdzj Hizjls BOCY] tslsdsjlsdls: fno ts2 Mls ¢
9 jChstcss COC Gldshd®Y dd dasls dgOfisdols) jydz' dgOldRO Is s yr 3 § f
Y’MY= 0 YPKyid 0 i ftod i (2.215)

lted HJdzOBdYd MEsd tOMUj s Z udiin dists IS usalfdsddzj fdas™ LoQ dgr
mddzr (¢ sazd dgd G ol Jdj M) Me BeGWAMISEs BM 98 0jls d20@3dats G
MsOlsdyd MCBsd3 ©OMUJby. vdfdqud & feddd esd3 @Bsclzls fMmd
LdzOydlsj dz' dets Bj dg' " jj HIdzOBd U MEts) o SAAP dadej tcy dit5 dizdz'd
Bsd3y dals ' Mo  shswisisOd kL dztse, d Htkzedj ddaj teydt
f&fcdstedtctse Odz’ BHA&ZOCtE LIsts k)] LOHOjl MOd ftsdz |
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il HdzZw Cobttetsets fddzr d dzj te¥,d di dc'Owo Qzlzdz'ddz dfy , d dfj
mdagd , &y ds L OoOfA2XDIse pdAIg] Bz (

Koo ¥ ot Koz Y1=0;
Ko Yo+ Kut Y1= WM, Y. (2.216)
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cis Ols doyty &z § dzis sl L dedglj Wic dzts iy Is - L OHOY(d BsH Odz! dztsG ts O dz!
ftedBtcjIsOjIs odH

- _ -1
g(Kn- KloKoéKm) M, - /2 @/1 =0, (2.217)
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Z(t) = a yi () q, (2.218

o jHY StOMY Ok MdMmisj dgr HdW¥ j2aeidey dE@by g 1m0 o th@edsizjj dadt
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2
ddtg’i + 2% W % + w2y, = Pi(t)/M;. (2.219)
{BEBNjdedz § fddz
Pi(t) = YT f(t); (2.220)
BOMM’
M= YT MY, (2.221)
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Zi=dzO)dtf 5 W tstc a3z dzO ds:

0 -qT MZ2; yi=q' MZ (2.222)
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fdmisj & (dOfteddjte, MizzuPd d' ¢§ gudkdjdL daj et Pagezlse it

24, TZet depZt YO AL ¢zed 60tendzO0Ky) O O0eObq
sty ABCACMH OjIs tej " jdzdw L OHOYd H&Y HddBOB]Yj MEdr dzOc
‘ﬂd313H Od2 dPdzOdzd L ;

Tfkdz MOydd o jbtesotsets fslssC O;
j2MmBdui MSOY dOckkL ¢ O;
B zdzt MdzOY d EZHOdzOVY dzOGctelzL €O Hdzv ©OL dzd ydz' =
OQtedzgsdzd yj MS OV dzOctclzL € O;
d2MdBBdud ME sy eoetsLBEYHJjdd] o Wttdd L OHOddWY {tts
tG Bs§ ddzls | 6 telz] telas{eR O dach Jdf ¥ b telZofev .

1 d COMMBEOteds O kv o tetsfyr, MowL Oddz j M t
fnmnzg;fnlsvvdyf dna t6j OdzdL Oydqd.

TOCp) 6ed teOpgOye
| hdsek d&jlsHdCd f§odsyjd §sHISKH dH] CGOOHPWO &
bkzteBlzdzj dzZlsdz” = fkzd MOYd?2 o jbtesotscts §skssO §smlsOs d
[ O9 dzj dzd J§ 9O dz20 Mbtstcl gsdd jdz0 a5 nslkjis s o dz® M Lt
COMEHE® Oj kMY ¢ 0O0C MkkkO MsOldujMSs2 d §kd MOyd s dsd
q(z.9 = 9@ + 9°(z.. (2.4.1)
1 sfdzj Hdgw v jMils! Mz yoO2 dzOW W EkdzC ydw otej d&3j ded, BBl
gdzj v h j 2 tplegey defs , s(A) Oz Otle®L d3j tedz” 2 MY j SIstc [ Oo J dalf 5t
S(e) = 1200 ¥/g3¢ (1+ *¢° (2.4.2)
GHYO Mtcj Hdzj YyOMmMtse OV MCstodgls! o jlstc® dzO o' Mtslsj 10
e=VoL'W?d B j L tcOL d&3j todz’ IB Qfdgcfedd, =1260¢Gfs dZO i M Is O Bz |skiddshpp/z
d3Ctkecso OV yOMmslso ( 1/ f) .
4 byjbtsd Lftssfkif@oi &' n L0 muil ftjnfsdsyjdd
(fkd MOoydd MSsesfilsd ojlsttd ©wOMMdEOkeds O sfw € OS¢
Istsdzt €5 otej d3j dzd ) , Mtej H dzj-T % OBz ddalsigy it jifipedigled@ioetal jj Istty

S
z,=8 (%e?)/wh. (2.4.3)
i=1

1
1d
1¢c
1
Ty

1 HIIP ydimdzts EZydlsr 9 0j d3r = ¥ tsted3 hinds o fgld ® jj ededzdzizts § ts dizjn &
o udmdzy j d&3tsj 5 Wistedlkzdzj
hi;=%\€jé B laMmy, . (2.4.4)
¢k

O CoOHLOl CoiWWdydjddsoO HddzOBdudesiisd Gty dv s
nf=QBFE L+ 9% g 21-2 /D22 e'qd . (2.4.5)
0

1 OcOd3j Iste  ghiPels'zL~@ddzdfy dztse Ote d W d3ddu jO Sy Bisjiifiiste j*@3 ) dzists X
gtsBtSL dzZOYj dz B LtOL oBj tedz” 2  jespslHWitsB Mise j dzdz' 7 C tsdzj ¢

t Ofpud sde" §j MlsOBduimMSdy fitejdBihjddy MmowL Odd M o
sftwjdvelsmy 5 Wtedzdzg (2. 4.3). vfMmddzdwy o 1 dzj d3j dals
3 tsls ¢ dzdsGe izt Bmizd vtzO - ts H Wdls fiplsts tdGs. Hifls Ols d yj MS 82 Mismis Oo dzw &

1Cld kftetsh jddv dzj dffntcsd @8RSy dakj o jie@dguj 50 ft5 [ s5MS s
fMistesdls | d' dzf i "dptfEO B sz YO  sfw Bdjj Issyds &5, HAGOCTS
Fojddyde Oj lsfw .
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sls  ddzj eydsdder 7 Mddz, fesksjlsMlsokshdn GCOyHB2 ¥ std)
L daftlag ] GSISCddCO BitejHjdvjlsmy §& Wistedkdj

X=X°° ,a (X9)?, (2.4.6)

dL Ctbbu#s? alfts C(dzjBOddw Mtse jteh Os sy otsCteckze Mmd3
Motsdsp s h jets MisOsdyj MEs?2 (Mtej Hdzi 2) CdiYf sdzj dzls § L Oc
tshisOe dves h dj HJ dzO sgtfdy j M dsds @ste datisjC dzd @y j dzdifjj o j2H. do.IsBte " df t
M@BO] &3 &3 ftedded BOjIsw IsOC gtz ¥ J , COC d E Codif tsdzj dazlsT

dzddidtetso Odedj o C zOHtse tsls BIsHjdzr dz" = Wtsteds Mtse Mise j dzdz
(2.4.6), ZOL " 908 ls ftcOoddzsds ssus (¢cStstejdz €9 OHWCOIS
LIssBlze dfitt©® MEz BB telzs sw  HdMYf jteidd MisOlsdmisdud M&d  da
cOMY toj Hj dzj@fds B fsOMMO. 1 tjHfskZOSO]sMw, <yt OC d B
LdzOyj dedw d WOLBe' j bkEedr fMzyO2d n WYkdSyd?2, Sttt
sz wBjlzls dzr a3 f zdz! MOydwdsd o jtcsoatcets fslssS O.

ltejHf sy jddj © MkOldimlsdyj MS 2 dZJLOSde’]ddZ, flsd o te
MseMise j dzdz’ Asftspad pRUZ B2 dzj 52 CtcOlsdes? YOMmlsslsts?2. sts
W dzw b s fAvO alidChdads’ o3, f ShyHgd C S dpR fuds slss?2 d st sd3
M BB telzs sfqw Odd j Bt OdUj MS .

bdzj HEjls OS] dd&kjl! o odHk, vyt Hd&v fddidjlstdyd
SBtOL ks sfw CtcOldz j  Oter MtBflse jdzdzgr i Wisteds, Stlstster j
oS tlzcs Ottt tsfMd. J jCltter {lts?2 §0Ote’ BEZHEL tlstsets
fso jtodzzlsT o 5 ¢ QLM g j taflssf ClOdslazts tesd L o sdz! dzes Gted j dzlsdtetso
sted j dZsOydy OdkejBttOduj ME2 Mzdidr §Ottr CtwOlsd 7 ¥ tstsd.

Il fmewiLd M tisdd s Chifdif i @dnsdis?’ j SO dzsp stesls Mz d3dz0
ZO0 OS2 Eketd ftod Stltstesd BZzHjls ®OSHIKBIL Jtetse Odz
CodemlslzC ydd.

TOYAnoye
]l shdtso ) des 81 3330. 2014. wuwbtetsdljd Msets o Mmj2Mdduj MSda
W d) 7B sdztsy jdz MY jSClteOdz dzr 2 ftsHABH, o ffiseBdz) &Oks dd
Ctcd o OW (LOStsdz dL d3j dzaj dzd W C1 WWdydj dzlstse H d dzO d3d y dzts |
fosfissets BOWISdZJSO B0 kEmMSttjddj btsySd fsHe jMO ftd f
] sBh jdg Mdzzyoj ftod EMS st ddyd® sihddsd Pazdw v higEs tof
L J dsdfp Jsdzad d,  d dzj to Yights dedz /at? Ms(fdas j H j dzv & Isfypw OB Mtsdzs Isde” d3d |
Cbbste’ | MEzBdtekze sy M isdsts ijd W jsde' 3@ yddd] Mnftplstictiz ) decflzddsd s

J{(t) = M (dPZ/dE - d?z/dBd), (2.4.7)
Yyhsts ftod fosHMsOdsoCj o (2.2.12) HOjI WdClsdodzkzs &OCts
fo(t) = M d’z /dE. (2.4.8)

[ls sasLHj2Mmlsadw (2.4.8) twjhjddj dhjbmw fklsjd ©OL d
Wisted3sy o dplssj@dgjGit*O@ ( ds. tOL B]j)dz B, frpf tcOmdeqjdzd COdzjtso , f tod
dzO ngZJtG Y d sSigdz’ H § Mfifle 2 0§ K2 Isdpd ] koo fipdachltsidz) B-Dded v o f &
W s te d3d

Sk = QK b(Tihi cog o (2.4.9)

1HI@d oM d&OMM" , wBiEshHY b gzd M Eass HI'Y dsy dndd 2 M i3 Y dets Mls
LOodMmwh 2 dasi)lsg OL § dgdzj Istew fj dedv ( dzOf 3 dzOj &3, ubst ¢t
ZHotsj dzd § d3 d3tsh gy figiid ) L joo3daglds t6C dz 8) fif @s + i t tefotm) tefra it o3 W dzts Ty Is df
LOadMmwh d2 b §jtedsH O fMise fiiddos jCipddss CWsdnjdy O dzf 2 S @O jd s
shdzso GBI tod o j Hj distiz] dlzd wMEQLSUW WM ydj dzs, ROwOCIsjtedL zs h d
ddzj tydtdzdz” = Mddz 5 W istedqhohise Bdzw Eozz0 § tc © dsdizjj dedpatf 2 §) d3j
Zd otde®lds zMCstej dd?2 shdzse Odzed v .
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sl WWdydjdadsT HgdOBydetsfisd tsftejHjdve sy BtcOB
smyd zzy ststetse ) Mise yly ofjdedy Sigd@ @dQ i) Isofts ISCOfRicftiAs a3 dzj 2§ tot
Mt tosls dodzR) dedst 1 j 2 lse d j d@d dff dgldtc s ¢ to O dzd3"

[dzv COYHBEB sy d dzagt) st Q@ He Bav 1 js2 fjleasd jslsC dzd & ( ted f

a(w,gt) = tm( )6t Fdin | (tw) d-, (2.410)

0

[ OCd&Od dr | L dzOujdedy ©lCddStsoe, (iojHMlsOg dzj dad
SfejHjdvs s MYjClOd dz¢ Cwdobky dMoGHAs?2 OCH] dj

o ) masal |, amaf F(be *4 5 (1) o

O BedBOshOw fMoosCkfdsmlsd MfjSkeod d'n Cwdor 7,
OCdgj o5 ¢ to O BdED g3zdzO® B sMsSlse jlsMiso ks hdds ©BBOL 503, H G
H d dzO d3d \b@EE M Is

tdm-1.2.%4 efstetsjdds Ctdots? Csi WWdyd) dsste

¢ Ot WWdne] whd sy I ¥ SLdgkd]

an oan .,
ci=l ~Cs 2
[ls dzOctlL 58S (2. 4. 9)X rsdvej © @y elfgis ' 810G dzsd € d & &t 5
sftejHjdYVjlsmwy wWOMYJIsdesj L dzOyJ dzd

n n-1
X = ?\/a Xi2 +éi|x X+1|’ (2.4.22)
i=1 i4
G HIj=2,§ ) &d/T20,9dr =0, ) &d/T;<0,9 ([;>T;1).

l todi  ZzOd§ABAM U ) sOn ftosctOBBO HtojHsMsOs dv jls otst
Ydzj detse . [ dzv C O HBGEB dzOf tc Qs Qis(tyy dEw, MisEiPdz@e) dad jn dz
Bdzsy § Miso z t©Odzj § tejHjdzjdder @ MmseMmise jdzde’ 7 oty S Ists
Moy s j BBz dzOH e Ob Gk %z ¢
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Pl AKt B8O £t eOp¢g Oy o

R&BY ! Mz | dzOGtekL Cd Wodws lsfjw CtOIC o toj d3j dedz tgd M d zO
dzj fjord,Ojdgdjd BdsH dOddjde "j2 dL kuydls' o@jdg B Wi
Y cOs S EHRJ.C Of QL zd YO s ©HESS tOd | d@I=tod fifedt, Hdzy C 5k
JaBf bz i)' GBS sCtOlbdsets Hj2Misadw, dL ydhded Cslsstr
d B ez, fsolstwshdjmv dzj MC B K toCasy djdadj L ©Oodz j 1§ to
a) ]

b} q d

Po Po Pq

1] T 0 1] 0 1]

{df-2RedS ydqd ¥sked Jhfbd hir & ¢OGEkL 56

REFEdz ) SOBOCK,jtedLbijlbmw f tofs H sk f@E 2 dzEAPls B Us dz'nhj P di
L dzfolaqf jtef e M2 , ddBt oj dzduyddes?2 dBfkzd MO

S=RAf(Y dt (24.B)
0
s

1t <O0ITsddi3f 2dzr M Bsy des MydlsOls!  d3c6 dats of(f) dedz s Mk sdzi CEBOWB
sdzd ftodotsHwWls fwOClsdujmMSd ¢ ItsyHjMmlse jdedzr d3 t6j L Zdz' sOIs

lted oW B3sd3 ZH @it IS oAty dd dif zd i sftejnjdyjlish

S= My (1 +), (2.4.14)
GHY i MSBtesMis! EZHOWENH jets Isj deOi Sost WDy Qdzj dzl) s b 5 @ fg s Gedats
LOodd)? sl Wstedd d BOLjtedOdzO MskzHOtws h R fw Isj d.

[ Mdzd GOBA@O f§t5 MwOs dzj deds M MEdds? BOMMH MEBBEEY |
o' f sdzdzd g, K@E > dzO d BY 23, M) oo Jf dedsiupdfesrgyH . gzbs. 2 3 § ) ls
f@ntsj Hddej dedalz ¥ BOMME d EZlssyddl' ©OCdd sBOL B YyOMmsi

1 JBBRatHdBE Blsdijisdls! , ylbdif tkErj b dd d&dzO Hdgamig® j d
dmlsj 3" § ze1jOutedzOMMse 52 CdMstezS ydd doj QOMMBEPSEIOB] Is
o j3j dzH 2 j sy CdzsC sdasflsBteOL dzts?2 (tedfy. 2. 4

Oepn) 370Ky O 6] OO¢06805060

[ ¢ Otedsts dad U TR coRt +oagRsio MR 5O te dz § ius s o 6@ fdsT &5 W s te d3C

MseMise jdedzr & CdzjBOR2S o B toylgtstdsm jilsmisg s h dj 5 d dat

(hj djsdr dzs2) d MadzzMSdHOd ds?2 ( dded Bs52) MisflsOo dzw s h dc
S=3 amy; ; S=gahmy,, (2.4.5)

GHGBL WW dydj dalsT
a=(RWci p@xa)/(c?+a%),
bi = (Pi(z) ci Pi(l) Xai)/(CZi + azi),
ai=qgw, c=1ia?. (2.4.16)
1 H4 M! fejHf SdZOG O smvw, Ylsts Hdzw oMmd 2 mdmisd d3" L OF
Hy B W Jtciso Odzed W
[ OC M di3Odz! dzg" j L dzOygj dzdw tsfftejHjdzws simpw COC

S:,,/$+ S. (2.4.17)

I Isjrn MmMkEyowrs, GCsScHO YOflymlks@z b fsL dstzbtidsds] X s dzO€ &
Mtsfy dzdz" = YOMisvels dfidEplsSitsr  d3s H s Sdzdzed Is§ dz! dets f tetse j ted Is!
YjtejL tjLtdOdh ot otjkw MO ddd thsGdeayg s BO dd
dzOG telz L Bl Jen dz. |
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sekKz0¢C b eyAKOL Op) OpennO
I fijtjudfdjdd &= orhj s0kdOddsO dzOG Ll 5S¢ | B dadfs Ogits
Mz WOV R vl " Q@RS H d 5 W )z dadats. | o

I yOmlsdsmisd, §ted mEdeM Y jdic tede@ Sfipj A fitsds O ik dz fisteRg tdaB
ot5] BlzPH O] SMwh =offtf kBt BEHO o (HA.MX.162jds)dz’ g B jsd o 6 C
SBGBN | ZBEP(E)] dz SIsd Mddr of ydhmdys shy & % 6tsdzdj,

P = QK AW, g, t)hik COg ok, (2.4.18)
CH] o j@Egld O o v j sMmY 15 dzd s OC fj dzj o5 ¢ 6 O dcs"

[Odzjj btOs dzj GO s . EMLOd Lise Oded j &5 dzlsl 8 fpOieiates
OCH] d&zj 6EctOBKEO L OHORO M GftjH] dj dd & Eogeyd gt
o' MsCsyYyOMmistsisdy = ¢ td&3 sty flalse EHedinfyi% s lotddgi™ dgj dzd , dmy
dqdals jtef sdzv ydvw o ftesd ykzlssyde 7 IstsyS On.

1 sdzz yOj o3 L dzOy dedil = VWf(td) te joi3 € defaf 4 d BxzdB(td , M CIsts
o ydmdzw j sfmw ¢ it jledd@dipditzls o dsj degld talz o toj d3j dzad L dzO Y ¢
Spdn] O 61 2O00o ) 6t 60 ¢mpedt OL6Y 66606041063

I mMtse j dzgdzslsw &3 1 ssets toj 3 ddBO wWodzw jIsfw Is s, Yls s
C sdzj-dzsd3j2dzlsditssH | dzd G tej H ] dzv 8 Isfyw 9 OB Mtsdzt Is dzts 2 fnd M
J fsHo dy dats 2 L J dgdzj 2 . g 2mMd3dyj M¢ s oBLHj2MIsad ] L
1 Istsd3lz 9 n SH dzats 2 dde¥ sted3Oyd j 2 w9 dzw ¥ Isfyw dzj O¢Mmj
j toj d3d M jtdaf B, dedf sakkz yOs P difmw dL OCMj dzj ecsctcORBAZ HoO B2
Cs2 fsHAatsH HLotsdzw jls jMisjMmlse jdedzg" &5 tsBtcOL tsd3 toj h
w f sdzlz uj ded v odBtosctcOdzds dL L OH Odzdz" ~ q CJfrHj Qi lstattas
fazj tc 5 ¢ BCOABRM

0

g} <¥o!

10 tdB. JAREAHMIsOo dzj dz@ Msslse jlsMmise j dzdes IstcOHdyd
jlsO, MowL Odgdes?2 M OBftsdzt Isdaets % jMsSCdd3 fsHoady dz" o
d B4 BbMudlsO, dmfsd L kzj dg@"Ootdg dizd P te Ha3Edf J dlaifly j ¢t
dr tiydddise HJOBIyYyj MEtsets tOMyYjsO L HJM! H dzw

5an

Y
f
74

Q n

dz
]
]
U
[

¢
s
f
H
U, J

R

P(t)
—

(@ ST
Y
|
|
|
|
|
|
|
|
|
|
|
|
|
|

T

7

-
AGCOIIOTHO KECTKas MOABHAKHAS l'l.'IilT(bOlel 1 }

| -

u, u,
> e

<
<

tdB43. t(tjhjdedj LOHOYd o Bldtsihdls | dd edasRdzsfisfdiEds .
fsHody dets? f dzOW stedzgs?2, Mmtse jth O h j2 {siskzy Ol
)|

CzOomMMmMd yd M2 YmlsOdksatj L OHOYJd:
u=u, ;
=& & ;
M& +Ku, = Mé& (t) p(—t)y

> C:—) )

(2.4.19)
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Ly o4 —
|
i |
Zp | !
! [
l l
| |
| |
| |
| |
1 TMoaBHKHE hop :
| |/ |3
> N>
=1 2 =3 4
u u u u
<«> [« < L Ea 3(

>

{dB44. [ JD Q@i o) EHezsooztizsdz OB s dz Is dats 2
] sMlsOdzatso € O L oH OUd, 244,15 BuaOfy* dadﬁDJWlsfrqizO flpfjfipi 2 b j 2 fd fyl
aM 11 O O a&ﬁ aK 11 ]_2 O U~ aCll

C126
8+ 8CE 8 8 (2.4.20)
EQZM ¢ éﬁ(zﬁlz 4}53 ¢H~ é_%&l 403‘%%L é%(t)
GHJ
. &0 & ag* o
b= u gu @ w Zqut w9, 2.4.21
2 60 %3 gu (:u qut W ) ( )

UiLOHOddz j i)t dggf®jdedw, o tndjNBKEET dofsusidny dzj dzd
Ad MisEsmisd, &OMM d HdmmdfoOoydd, Mmsslkeilsmiselzs"dj {6
fngtstGBiﬁlﬁﬁ;?M,K,C T dBOItedyr N JMmsCsmisd, &OMM d HdMMdf Oydd,
Mo sB,WHSH dzj ¥ OF dds BSftej HJdzj ded® ( MisOdzH OkG)ls tlzs p d BOJslsigy ™ d U
fsHBOtEdY XjMsCisj?2 Ctdaj ydg' » 4 dzj digff dzlsifoets B ST dz'e | § tsls
9" dalz Hj dedzr 7 U, it} Tdgjj S jlsdedfc? dzOctelzL € d .

rJj ¥ debe G@Ej tdOdz tUSENBOESHYd 2O shdase Oddd c¢df sl

E=a 0k +pHaE. (2.4.22)

1HyM ¢ CL WWdydj dalsT ety stey dfitsdEDHO fjditstsils ¢ | u A jtds] yd @
Hy BY W dletse Oded § & Haihisdzdpdf teBiad@RN, 3
1 ted @O&Judd &sCOd df F Hi&BfW,jtese § swWeo dd¥. j lsfiyddzi
ftod Lt HjBYWdleseo Odzdj o KBO | tod ddzji =DMz siflsthtzts s o dst
Mz y®j BEHjls Ekylsjds ¢0O0C Hj®BfYdteseo Oddj, B©BEMdss d
Hi B % dtetse Odzdj ® RO ted Odzj .

RL (2.4.20) fj Eujhtsds (2.4.22) §sdzy0j d:
M (&+ a GB)+ K (u+ b GB) = - K, (ult) + & GKt)) + p(t) . (2.4.23)

( dzd o Cd&OMmdud MEs2 {(omMsOdse® | § o] wdzly@q ddgsls v dg
OCMj dzj tscteOBBE2, Its o ftojHdOcO] B2 fufthls ORizEH E S Uy dOH C
e stot)asdf toj Hj dzw jlsmw o tojLbkzd O] ydmdzj dedesets HJW W tog

1 2fls:

MS e e Ms . .
U)=& m&, o) 0)=A mak, &1, a29

s=1 s=1
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GHkiTo jStste’ fsfistcOdiise j dedats? Ctsdgi e teOydd, ()i OH OF
WEdeCydd otcjdsj dad, Ms i=detslzj 6@, MBROIAJ YA MG dr L Octelzy
ftsslse jlsMiselzs M dj orf dilzyyHj dadz” § Mgy " j degdw.

Np .. .
6 dz0 dzts ¢ plR)El m O, OF (t- 1), ¢ FL2K,N, i desdsj 60 Ol d
p=1

LOGlyY jdd?2 ftod wOMujlj k0 j ttse " § oyl s azmls o §f dzdat
ZOGC M) Wiz dz2C ydd o tej d3j dad .
| j ded udms, mtf L OO ls BOMh sOB d 2 d3dztsviHirlsej @ed W & t

ZOL " 90Is! COYHB] MzZOcOj iB3sj § todo joisp dedptdd dnrstnls O fy Hzelzet
Hd dz2Osd yj MEtsets L OGtky jdedw. [BBL dOYdd

b,=-K,, &, s=12K,M,. (2.4.25)
ltcdo jHjdgdzOVW dzgdj LOHOYO stshd sfidmr a0jls jEtcOo dzj
M(&+ a8) Kfu &b O =
MS . pY . N.p_
:élbs OB ) - At up o aikp A {t 1
s= p
x(0) = xq

8(0) = &,
rdzw tejhjdzdw L OHOYd o3 dmfsdz? LEjd3 B L EZMdse dats
Wistedsy ¢ f € jsHode IS sts to € .

ﬁ) -

c

. (2.4.26)

<= = =

25. 3KZ) Yz7008) AKZA @edt ) 6 OKO 3

seOpO?2eg200 ¢mpedt Ot 63
IbHj BEOtede Ols! O deso jfdj Mdhmlsjd , £k C(Shbis?
bfdztse d W

KoZ =1, (2.51)
O YtH oddWwddjd JtdieOh j duf tc (OGN ejzded W o APd] decfj 2z g2y g datf -
KR 5o, Yk EBEERHESC SBE0O HEY S dddss sz il j i ekt jdj jodzdo

Nj Istej Bdgidd ug )& J dzj dzd dzj 2 des G s O dzOAB,L Ok to GesdzjHdR] v Se0 €
By dts e HMsOodls! o W sedj

[Ko + Ka(so) + Ko(Zo)]dZ = (Ko + Kg)dZ = df. (2.52)

1Hd M C B Yydts?2 Qi@ dOpjdzy ¥ Jsfiply ¢ PO @ ) KA@pER dz! dz
T(so) , dzddzgj 2dzts L OadMmwh OW s Efddd?2 o Mdhlsj @Hdydjte
dyOdz dzr = HKs@ostestizbo Bsdzj j yYj B CoOHtOIdydes L Oo d mpw h
(25.2) dzj §jHMmsOo dzj dz@ BOISted YO O ks@®® WOEKLES
dx ozl € 2. 1dlzuils BOIted yr ZOyoOdz dzs G s dzOG tolzy j dzd v
dzj L O dfd dizts M ls ! ZOctelkzL ¢d b SCsdidekzttOydd mdmilsj d3r
Cstetej CIsdor 99 jHJjdr Htod W tste dzdiftc tsd @dzdeai] udnjdgwidstiste OdzCfL te
BObtedyd ? dffSssR) Istejdfipls ¢ sfyls

08t) bepenOCPd 7 0Ay ) O OeOpg o 01 60

t OmMmdiislstedds MmdMmlsj 3z, dZzOr BHW M 8 fpw ) Qo dztse § Md
ZteOo dzj2dkd2y) , ( d dOfdh jdjHig@y s &eflso QL B dedy Gted
fd zOid , ydtcde@de'teds’ d3d HdsHY cd O @EOB i ddf] @ dste HaOg
Mslegsp 25 " ddpj dd"&sifmddz d { jdsdlidg " Hdgd 3 B¢ OC
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[Ko + Ku(So + | 3ds) + Ko(Zo + | 3 d2)] dZ = df. (2.5.3)

sjfjte! dMitsd Lkzjd dseoké &Osttdyk 3jmsSshmisd Hdv I
d@ ok b6+ d, L OMS O K Or25(3) o ©WH f fns&ddid day j 00 aydi tisc
s, §odkzyOjd ZwOso dzj dzd j

{[ Ko + Ku(so) + Ka(Zo)] + | [Ky(ds) + Kx(Zo ,dZ)]} dU = 0. (2.54)
d dzd
[Ko + | DKo(ds,Zo,dZ)]dU = 0, (2.55)

CHAUO MEB&)j dzdz’ 2 o jCltste, ROLOCIkjtedLbkshd2 Wotdhe §slsjtd
sBL dZOYj dz BOsted ydzr 2 ddasy dlsj dzr , f)lsieow hixfiQO seifidiada @O s dz'

ltesBdzj B3O MtsB MisoJozbz) - side®@a Pde®2 2@ tjh jdzedd L OHOYd o
Hdw ©Cte) flsdsimisd fdjh j dedesets MsMmissw dzd¥ 0o dztso j W,
Mss2 ydosimisd, §sdzZOcOw ofyj dOUOd dz j digf dlazdgs . d [ dg@zq O df
llssds jhj ftejdzjBtejy CoOHEOdudy 8 Md&OECOj & &5 o &Ols
dzj o O 2%0F)s ' dzd dzj 2 dzets L Qo dMmdls ©ls dOctkL € d

{Ko+1 [Ky(dS) + Ko(dZ)]} dU = 0. (2.56)

[sfkzh jddj 8 dajLOoadmddssmisd SCtodlsd uidhgts? o saOfldclz €C d
dimutejdzd s ERstedyts' ftedrtsHdd $¢ kZtcOodsj dzdw ds + 2 dzj es9 O Is

[Ko+ / Ki(cd)] dU = 0. (2.57)

1 OdBj dz " jj Mmtefise jdedetsj Lte@ig) eed sz § sS5E€6JEEQH b taef v C
|.df, © MOKRO o jeafde 4O Cwsi WU dyd)dssd LOfOoRB=St ikt
Sfjied dzW jIs o dezlstej deded § EMmd ddsfty? gd dnyfipsg .d3d Y ted Ysisjtey kM

l Sdzj L dgs BwOdl! oded BOdzedj 20 bt teMisswisj d Miss t
L2 zjstse sdf O, & Mmklsd, f(ojHiskOcO]lsmy dzj dL d5j dzdzts s
mMdMmisj 3d YJtod ko jddudddd d.dis bipd dndets lids oftiCrritg 7 fipgden @
SMe | ddztsmis d  Hdzv  dig ooz Rigits i iflesjtolzd ) 54 s B dzj S st
©OL cOBIGSEfdjHjdVsls HoO CtodlsdaiffyledmsjL dzd uz deds'h " dz@zO izt
Ctedlsduj MS d &l .zde@ e B 2@ .47 , O ol Gt H  dvjlsf
ZOCtkL S, ftd Cltsts? kjtwjlshy §sdhs@eds] ®)doy fedsayjH
Bj Cclststesets Bisdzjj dqdd ®&jdjij ©jO0dkdMsdujmicets L OC s d
q dzls j dzf) dlo ezt dsts) o toQk gl dz6ztf 2  dzdzj gL 3 dedzs B L dz@yj ded d ff sfylsts
dsHj &zqek jsfW h Ocsot? fEBYjHEZEE?D.

lod {lssds oLddCOjls dzjlstedo dOdz dzOY L OHOYO & o' BBt
Miglkzjls fsH) Bsdhstedess Ols! € OF i dy jddzs dshISdass ¥ ¥ o igld O iz

lj’ls EmMlss2ydoetsmisd. s My Odzj dede, destedsr ftotsj Clsdtetso Oded W
g WWdydj dzsO LOf OMO 5 kEMss2ydesmisd, ddyjet dzg ctsof
fnsdHJISJdZJfUISSOd3, Bsy @6 jfBehd Fsdzdwld gismwylbtsodHlz 1 2dzj tets
1 sdzj L dzts sO¢ Y J ZCOL Ols! &ZzO Istsls 9 Oted Odzls L OH Oyd
SHdSo toj i3 dedets s HJj2Mlsodd dzO Mmd fiflsff.dflz oy aldr J S§HOtc b Baxds €d5 It

dzdr, O obtttts] tiMis® diiyls this(OB.dxdz' I dB ] A3 d d3gJ Is!

[Ko + Ku(So + 1 3ds) + Ko(Zo + | 2dZ)] dZ = df,+f,, (2.5.8)

d St WWdyudjldzBznjof OfgBdshdls: v ¢ oL By ds? 19§ dz
ststslseo jlsMisoks h d2 tjydd SOCHSEADf edmilsfmsakjls o ¢t

S| LA | €280, ALt BT o) KO AZON

e OdOkdL ] thtej ddashlsj?2 fswe dj ddw

fisd Mdzj dzdese s d f ted deztyls  patlasdz'tss Misdgjsdsfr a4 sEJ gk d'd s J
EMists?2 ydmshisg ydlsoj lsmv toj ule M jedgts 2f sisflsts2 yd o tsfls SIS H J
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RZORsHdIsMw o Misj Mdzj dzdzts s MsmMissw dzd d 4 Mdzd , BEzHEYo
fslsj oW s obasifjdss f tod d3j dz' M j 2 ddzlsd deifd o desmisd dzOctelzL €
Ad fted BOCtsd ¢ dnfsdgsfldadsjodafigdes 3H de'O0 § sisj ted EfMists2yde
ftoddztsydls! doOctekzL Sk Btsdz! h j2 ddalsj dzlmdoe desfmyisd ddzd 3 J
s ftoeddzzy Hj degdets? i slsjtcj EMls2ydesmlsd kOCtsets 1 dzj d3j
dz0 fls tc Gifdgicdgddy EHnd misy 3" , d Mdzd ftedL dzOdzts, Yylsts wBh d
dzj HisMIsOls sy da. [Brydes o 1 lssd3 Mz yoOj dOyddzOsls M
dZOR sHW s o difildssjwinkdjddzdztds fif o { Istsd3 Mdzj Hizjls ff sd3dzd ls
Hts tsftcjHjdzj dzdese s ftejH &ZO, CBliter 2 ROLOSIjtedLizjls
sOCEE i ¢dish dshls: &, COo¢ d 6fmlsOd d"j yoOfmlsd ¢t
EmMddzj dedv dzOHts EMmMddzde Ols: ofmjy My Olsr j 1 dzj d3jfidsldyls st et
tcQo dzszMmists?2 ydo sfisd 16 dzifilsy d2IS=Ae] . d Misd d3r |

1 sdgvIsdw flsj Mdgj dedetsets d ftoddzzey Hj dedetse s MisMmistsw dzd 2
Coms s, o99jHjdds J o ddzyjdejtedzr DL OB~ 5L BIpfzy B tsdzy
yjdepto@ypddz v MistcOlsjcecde EfmMddzy dzdw CtdmistezS ydd, dzj Mif
Edzse dw &3d eitgmisamists ydj Yy Hiz Isjd3, WistedsOdz! dz2" 2 o' ydf
dgsB RGd3r 2 o ¢ Bdth Odddz] 6d zthidhsle fwtse Qfdadf v , ZOMS sdzr €5 ¢
mMdr ftste dzj Br dz 9" tOBBISOdZ (st Isjd3 BtsdzjJ BEHdJoeadlsy
M dzfz0 EHdodzj dzdj Ytetsfils d tyjoedHj dz
]l MOdBtsdz Hj dzj , fteseo jtcC O twsdzd BlHjdz d » sl mdMm
Oydddw 1 djtecdd, dOSCOfdzdeOj is?2 o ©LOL dzdyds' = Yo
Jted EMmlsts2yde tsiyg dzts (3dzv Is B P b) bz tizdzlf eze

E =0,5¢*)°[Koii Ki(S*)]Z* = 0. (2.59)

[ fdzd O figs jfpezj dzdzes ©OBJIEO | ZAOGHBET ) st H dhs ¥izk I8 52
BT ls! ffls Oo dajjdePs CKMsGSIOG = 1, 2), SCslstks & b
HStds dedzes? ez e 5 HEG OL d3) 60 § sdzdes? BOtedyr X j Mls¢

E1 = 0,5(2*)U[K0’1 ) K]_'l(Sk)]Z* (2510)

qd L deOyd ded J
E, = 0,5@*) [Ko2i KiASH)IZ*, (2.511)

B oeMiGHO foodzeydd o j dzd yddzm tcOL dzd ydz' & b 0299 sdzlz dzf 15
sftcjHjdzwjlsmvy SO ftsuHmdhmis] G, ( $Blshsisko }yl§ ks Misfsb tc @1
Hsf sdzdzd Is j dz! des t6OMCtej f dls . dststsisdetsmw 1 Isd o j dzd yd dz
fiilstsw dzd 2, dgj Mdzsy dets H4s G OH O lg Esfifpitpts tiakEE O, sjHfdddn IS &30 dzC
Misd dej dzdets o5 MsMmissv dzed d, 2003 de Syt dittH3H jndizizt=dd | i tf fiplsfts “Edzc
dqdzj dedets Isj 1 dzj o5 dzls' CtsdemlstezS ydd, Colstster j dORBHWI
oddeso dzf o Istsd3, Isy ldztdn IsfitseR ils{jods@nlisls j. tow j

( Misd Mise j dadats, Yt dBsy dats twOMmydzj dgv Is! ¢ tCoplactogz,jS e
YOMsj @Y dzsls! Hts SlsHjd dF & { dzj Bj delstse fy §sfmdzj Hizs h o c
Silsted yOlsj dz' dagq Is j diz dplrssdzts yOMiIsd BN j 2 j edzjtdgjeldtfdsj deH Offyt
Eiddzj ded ¥ / sfdzOB dzj defjs dzlstisloH j di' telef R4 By RBsy dets Btsdzj §
slsHdzgdm 1 dzj B3] ZRts8 Oclsrdi f tslsjted kfmlsts2 ydoetsfmisd.

sdzjHEZjls LOKjIsdls , ylss ftod dMftsd' LseoOddd tjLk
jjlzd® BsSHIWJCOYdd + dzj gj delstse ddzd f§sHMmdMmisj d3 § sdzjL
[ ddzs & btsd3, yYybt foHMmudl 1 djteedd toj Odzd LZ2,j IsItsls tiytc G
B' 20 BftjHjdj O Hdv mdhmisjdr M ke sdzOyCA e s ded

L digedzvy 7 1 SO W sttdBO 1SOC Y| Bjdw jlsmw. 1tsilstsdz tojL 2z
fteso jtCj. st bkets, d ‘bt Bdjj MkhjMse j dedzts,
st toj Hj dzj dzdzOW CteOded yo, te®OYYy ClsstedzR M@ 2 datdlg BldnC
vftcOo jHdzdo tfls! 1 IssEts kZlso jeyHjddw dzjelCt ftdvis! ,

NiMsCsmisd fsy eshddisj WO dzj ftedojHjls ¢ OSSRz % to
MdMmlsj &30 dzOydzjls Isj tew s Ests2dfe SfiEsiL (Hs] W 5 dak§ Ot
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fijtejlyjmstyj deaefd d OB G . o jstco ' j] d&O ks Mows2fMsats L C
MdMmis] &3 tsBKOISddz 9 dzgd BOded] R. | . 1 B dzBO, CBBIstster 2 ECOL Odz
S seOR Mizh jMmlsekjls dzj S S tc Qs Chte desfdsuyg, i) SLOD Oty IIEStE?  H O ¢
NifsMsd ittt dj ftdesHdls ¢ kojdduyjdds Sttdlsdyjmnsts
Nd MisCsmis! & o pgtizde lindets Wdz S HOLW3Be d3d telz § o3 § [

26. $eK70CZt YO K| f@ABeHFI(sT3)
{Mdzseo 52 o' BSteO dzj o' G 5H d' » SOAPUdizdg' drs ] thony josy @ didf 2.zt fij cfedf
g Yjdz s teteOddyj dzdy Stkduyjhmlses 0 wOMMBOkteds Oj & » Mt

RO tewy j dzdzsc s MM ddvy dMf 6dsyl s @gHpon s s dzd o jemi<otss: .
LOCkky jdd?2) GledeOskmw Isj (auv, Scbtwrj MNsslksjlshlss

o Jdugd dz" dL B tc O©dzdzts 2 ) CoOyd Mo j Ctedlsj tedw d LOoadMmwh j
MY dad W .
TZOmot 6

] Gamsej Cwdljtdw

ftojHjdzjdedw aU L HJ M fteddzgvIsr 1
COMOIsj dz' dz = dzOf tewy j dzd?2 o
Z1

Copdetsdz! dz = IssyYys O0n MmMJ yd dzd

4 8]\ 3

121

7

Ly T Ly

B

{ .12z ) tOyd" Ctdstetsd d 8 ksyjs

[ St BOd df B Ofwwyj k2 dMysd LkjlshY ¥ 6itdk o
No Myzo sz

s =2 (2.6.1)
F Iy I,
HKi0 ssyS © MmJ yj decFw 1flej texPdew. (CsO W stodzzdzO ftoj sBteOL Iz j Isf
y= °9q-z: °D-
2 2’
M
s,F=N° | Yo 'lv'Z, (2.6.2)
Z,i Vi
GHIidl,;0 WHiecse " J t©OMMIssw ddW=192).MJ ud dedd MmlisgJ tey dzgv (
[ 2" SO dzj o csHdzsets L dzgOyd dzdw + Sy delsted mdlsgi sO dmy
M
s,F=N° il &sinm, (2.6.3)
IZ,i 8 Iy,l 8

G HM, N=0, 1, 2, 3, 4.
[ Odedz" 2 Ctodlsjted? 903 jdz HAzW Yy jdzjL BB jIstsdede’ » CBdzmisteklz
vO0CB2 ftsHAtH foLOBAYjls tsR0OH fzizg s dz0 iy geilzeg® dz'o dzji L
¥Wsted3r .
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[d&zv COMOlj dz dz & O tew 3 j fzdz@z0q MY s tztEz Pl My § teds dz

M
ty'ZF=Qy'Z° L (2.64)
2 2(' ylLz1 +1 y1,22)
S tetsd3d dzOff oW 3 § ded 2, o ydfdzv & lsfmw IsOC Y J§ LEMiste,

fdted teyhd o Ond dz.
UOnOmpet Y (L) Ay) O tedbpd o0t ) O K) KZ)] 3+ 060)

Nz I ®Bhjd& Mezyd] cdOsdr j dO
Z ﬂ . stUCj Ctdmlstel ¢ yd e uhod dido s
— tOL &z ydzgz® tstedj dzlsoOyds . 1 sl
G sz fesdLosHJEOs gl B fistej RO
destc 3O dz! dzr Rz n C @PEY i dzd 2
Nx ﬂ >>>’>>>>> —=>Nx s(3 N,cod aN#sif Tg sin2 (2.6.5,
’é’a-».‘ca

Taz 1 . :
X4 t( & E(NZ Ny)sin2 B, eos2 . (2.6.6
Tz 1 | 5EeBOd dF § &OfEewy ) kY o' yd

X HE90, O ¢ Ofjidsdsj tB®dz0 j

t dB62 Of oW ) § ded ¥
O ¢ dztsidzea "HOH ¢ OF

S|, o6¢

1H4fr11 ftoddgj dv jlsMw YSHABH, OdzOdscsdyrasrnk sip s did,f oy ls
fMemisswdzdj). RLEdBO j d Stklwhd2 &sBjds' o §ddlsj
¢ of
tcOo

Olsjdz' dgf § dOftewy jdedV dzO o jtendej? d dzd> daj 2z¢ f 59
2 . i 5 EBY Vel @ B sEx BO5 5 o dH:

M(a) =M,cos aM, sif Bl 4 sin2 (2.67)

M, (a) :%(My Mx)sinz a4, cos2 (2.68)

stesdj bSet, BtjHjdvs sy L Chisttj BOd d j L dzOYj dz

a JLJZYO
1 HJ fteddsj dv jlsfw §SHOGH, OdOdEscdyd 2 btdkz, 4yl
s fnlslswdsz) {HEZOF W p j dedf i) dzeizOls fipwj tedz@j 2 d dad y dzj 2
Fistsds o3j BB tcOdzdz' 7 zOf Wy jdzd?2 o dLEdBOs hdn EfMddd?2
swe B yeng S ngp, 2o (2.69)
G HhO s dzh d dzO ftsB s dBqulRHj; S i ,d BB L dzZOy0s h o j to J dzjf 220 dzgzdf
fso detsMis W d3.
ReOpg¢ o601 63
btod Sfljujdjddd teuv EFudkio0rikhv dscdujntdyls hev
quq;mng ' Mz L Octeky jdzd?2 d bktejetceoOdd™, tojd
HiSC Iz dgj dzls O Bd .

ITHjdvssiw Isted IsdfO L Octelzy j dzd 2 :

1)dzj L Oo d(MigteiEdgds o2 oM, ojf HBelKEzHEBse Oddy d Is.

2oL Od &3sd M dz'oy @) e jmdzj o0 d o jlsjte MfwOs O, Mmj2Mmd
sMmj2 CottfHd)dolk d Is.

)Mtst Zlsfis o besshedfRis L dz' j fted zOdzdydd ojtelsdS Pd dzr &7 ¢
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ltej HiSMISOo dzv § Is fgts y dids@flsy §  tseBtdslL dzOy(d Is L dzOC s j toj d3j dadat
SHOURAER BsHEzd] jet ojSkseO.

27. 370€Z ) KL O6) 06eZOL At ) KZO n)t Zeoe

ltesydcc WOSIdud Métsets cBBLHOddY Mzsy dzs?2 MdMmisj &i3F o tsB
FowL Odzdzg H#f &50Is j dz' detsc s’ ¥ o7 fsdzdgw j z3r = B jteOyd?2 5 cB
dqdzsdz f steWHE] dBoeckls o fsdzdgvIs! cv twOBBISr Y5 kZclsOdeso € J
ZclsOdetsdadS j 2 HJO dzj dzd ® BOkztzpcRddBtsaw®dzdstso Hdzddz Isjn ddzd
dLidglzj dzd ¢4 ctsclstswdzdw dfj.Ctslstster a cowiL j2 d Is.

I sdz hddzmMlse s dL Hj2clad?2, afljlsdzdeJd3f" ) ftotsyj Mfr
COcyjlds?2 chnjdk d/ ddd doftwwyjdhdscts d HjWstddtss Odd

AL OnOst Zempt HO | dOpesd o

| fecct®@eARjd &k j s dzj § 5ls B 'BF dzlst@sdeer 4§ jsOyd?2, f
Csltster 7 HOjIs oL ddtsy datsc Is+ or ff sdzded Is 9cJj dzgj 5B BH
S tej HJ dzj dzd ¥ -H gz® fstmuelRy jodzadet® dzdzs ¢ 5 Msflsswdzdw (11 C) o
ftcjHed Is j dz' detsGts dzOf tewy jdzgdw cdclsj dgr .

M Gsbe) & Mdjd et @) GPydJ: |

b Octelzyjddi Mmdmisj B dLpjMEdgHBsOsdYY D fHtgo fHiskgs?2 dzO
ZOctekL ¢, HdMzZECOYyd?2 l9dBj B jtcOlskztcdz" = oBLHj2M

I umsOdetse € O o daj Napjd2j frfipdvinlefj d3'd,L d3Jj @dfi teldnj O s jisdp - Gi3dlzj dedzts ¢
hjddw ddzd o tsteslsO. 1 JBBRAaBHdBs BGlsdijIsdls: , Yylbsts toj y!
femdzj HEzehdrn MOHdYR) dLdjdzjdedvY ¢ J tgrdsy " jdedv, O daj

d)uMlsOdzso C O o dzlz Isigg pdedzj 2z L ifegOi3dd M P Jo&3'dzj dzj & 6 s toj
dzj tgdets oL OddBdesets f jtoj 3y M jdedy ddzd HsotstetslsO 1 Isdn kL d
fJto]mdizgd™) . 1 HJ M sO¢ Y4 . y! dHjls 5 LOftejlsj HOdz dgj 2N
9L
dz4

scC C
q d3
f tot

J
A
Odd3dz’ = fjtejBjNjdd2, d bt teMmssWisj d fGkaz@y@hHi shtss

j Mtse d3j Mis dzg'Hidz h dk@ g‘r;tlspuuq’W:

Dyudzv Isdj offipjwhCdgig?H © d3j dgv jIsfqw dzgj Issdz! ¢t wWOMYJ IsdzOw
ftesdmMrsH@ls sHE ts, Yybsts o© eBh jd3 MdzEyoj EHOMzY j &3OW Mo w
dL 34 dzj daddj ls3izts® M- j s gt sizfdgdzd] o bkHOMYj KBs2 feaweLd.

()edewIsd] o dzzlstej dzdzj 2 MmeowrL d ( Bls$ ELsceld twRiidgvH dsdgjvdzdds t
BOMU] s OY M7 j ) Hdde jd Nigs@h Biswds duss o ©BN j 5 fdkzyo
W dzW j lsfw  dzOff oW ) | dedesRy, d3 dte Ofnjutg dskdzts & L dRL 3T dzj tsB - SH d d3tS
EHOdv jukg2 Mo
F)f sdzls Oy { defpédpitsidEsd sd ¢ O.

G)r j dB3tsdzOx | fizp #3) @20 dzj Istsdz' €5 f L gjdzj dzdd & wOMUJIs
ditsMmis! ¢ EZyjlso dL d3j dzj ded vQ B9 6 dzdzts Is MK ¢F s § g o U@ fiplpis B @6
sstetsdz" EZHOdzj dzdzts?2 yOfmilsd daj HEsdzydes B' Is! ded S OCdrm oL
fjtcodpdssdiy, s Mklsd, dL Hek~s hOcte:

TsBdzlzdzj dzdj EMddzd?2 oL OJBsHJ 2 Miso d s "B Hifed fiildnjlsd@ s ;h | 2 f
TdL &g dzoj dzedj 6Oy sdets?2 fnj B .

t OiBIstcd o ©Oj BOW 1 odzj d3j dzls Ot dzOW s jtcOydqw W dzv j Isfyw
clHOdzjdedj odgjh dzj?2 MmewrLde, d Hdv jj tjOdzdL @ydd By,
By dets e HMIsOadls!y , ylss 1 dzj o3 delst (MewiLd) EZHOdzj dz@¥ L
LOd3j dzj dzs N, find®IBZtcr § Mizh | tesrords o Odzf dzjodzsSEOHROdfjmoew L w7 ) , d
fsHOo dzv s Ismw §tod &ZB%-Ndzd j d53 dz@ctelzL € d

1 OC tsdzj v, LHjM! MdzjHkjls LOBjIsdls:, vyl kHOdjdedj 1 c
tcOL telzh j dzd J§ , 0O ¢@Isj @S Yo tztsjo SEdgjdzmistelzC yd= fted JJd it
otoj d3j deiig'tejj fte) dedv d G sHYBteCd, EMlsOdso dzj dedzr 4 2O f totsdzg
sdzd MY jwwoO GYtodosHWIsSMWwdahj dij teldDf HooY i g Qzdddsfgw  Mmlsdpdsds! v dzO
sO¢dd HfooYdddfdElshmy OdOdsedydz § HJ2Mlsadw) .

g3 T

54



2.1t O] pOZ6 7 OAy 60 J Aty

VIRL d3j dzj dzdj BsHEd bftezetsmisd 1 dj &3j dels® Hdzv IsjCk
fsidsh 1 8 Colsttotsc o Olss ) difste fydidifsif telso j toH j dzgd W B j Is 5 dz0O,
Wodzj W, ojHENJJ L dgiglsa@y. dzdré  LHj Jifils' & tsfipdsjdH 2 jdig) d3s s d3j
BsHj dzdtetso Odzd d 1 tots MO dOctelzy jddv, CtSeHO ftd d
COMOIsj dz! dgr 2 d313HIzdzJJ iz Etsigisth! n Odzjsdgj zQudzed ud MSdrm ¢
df wpplsfifs) ccedejdzde 1 dzj di3j dzlsO.
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HOdz! dzj 20 jOF df WLzt j, C€OC d © fHtjHr HEMj B MdEzYyo, .

T1 0L e?208080 | teOpgOyer

IsLHj2MmMlsadwy dzO MdMmisy Bz, ftjHjdveshd] ROOUUdyte 4
tcOLBdo O s dzO HOe O C dZOMMO:

TB80OLGo("dgOC Of dzd o O 3" j,) H dzv 5L @ 5 B @ dco By indgeitss tc i3q ts 5 0 O 2
Memsswdd) §jjHOjlMY &O §shmdjHkshdj MsOHdd &
Tdzj L Oo dlig@ e li> j dzdv, Hj2flsokshdj bkod S &O IjCk
sladizj dzdw € Htekzedds MlsOH W .

vsdfdyder d©3d Hteddij tcOd3d BOLBotsEB otsLHj2Msoadw wo dzw
dzO f tedzdf Jd , O fted®Bjtetsds dzj L OodMddssets oL Hj2Misadw s
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I MdmECARRI] 2 Msazjls MtsedzOM jdzdj, uylsts efMmj BOLGSOT j
s H dzts iz, LOtOdzy 4 ftoj HiSY to H JLdL) alzddrsyizfzdzd(¥dzO § dets{figdg B9 44 Ig
By Jls d3gj degvils! mMw dz0 tOL dzd ydzr = Mis OHf WB y gtz O Pty @
Ctozf § dzOctelzL 5C.
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B3 dzs 16O Mindpods L BEISAFOUHY dach'O dzji defj s dels s o g dgthy ez
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) fjteosdd MdzEyo] (fjttOydw F) cOMMd3OIsted o O4 Ismw
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so et {1 dzj dIgiaizls © Me j R M BIs dzd yOJ smw s d3, Yylksts yofyls:
Bsdzlsdtotso Odzgdets 2 ff sSH dzOctekzL €82 CodmlstczCydd, O Htclz
sdztsy jddd, uystutROtzdsBHgOMY] Jdkz? &sH dzd .
Il olgsgEYyO] (tfjttOydw 1) "kBdlr j" 1 dzj d3gj-dzlsr
odtolzjlsmw bgdtsydddid drn ¥§ Hiq sz dPdsh fddis 2 o ft

tOfMudls s fitcotsdik MMk e j ddts Ed&jMmlsjd f
N Jd dzj ssdege” &3 € OtcC Ofts a3, CseGHO ftoed otLOjHJjddd S OXH
sBtcOL 503, Ylstser ojtrndvw (o jtcn detsls Bdlssdzdtclz j d3ts G
mMeh Mok Cttetej CIsdtelzjlsmMw ftotsj CIlsdzOW H dzd dzO € & &zt dzdz,
Exd owd»d HYyOMIsd L HOdzdW.

tOMmydls obtster 3 M smMtsBsde HOjJIs oL @3y detsMils! BsH | d
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[ zd tOMMEBOtedo Ols! BhscshsOnd2dr 2 fsyj i Esdsoy o,
My sl Sodzs B 52 dL CkOMMdui MSdn djlstHise Mstsdlsj d dt
Bhzsc sl SOf dZsets tOMYj SO, §djL dts o ipd Gadils ' j tel§ dt, dzitz
fdMmisd d&3" . 1 dz¥ ©OL t6j "B deqj dig 18 Q edalg 2 ded MzOdgjtelsf di3j 6, BEZHJ B

KO bu® =g, (2.7.2)

GHKD 3 BBOIted yO®  j Mis¢ tifdswd NdomsfjdRy” @a0j C sste’ H{ tdzded Is j dz
fjtejdginjdd?2 d Hofosdddlsjd d - f§tode jH | ks ks st r 7
M ls o] dsds. oDuf, dzOd s 3 dats s disjOh jj dazf{le' DEAfgfef dpfsiziz yd Is!  dzO$ s dzj dz
oMy d® O L dzOUj dzd W uldj telzjfipigfebj2dzq 2

u® = u + pu®, (2.72)

=D 4+ ps, (2.7.3)

vOCts] i sOfdsy MeddBBdteseo Odzed) St tsdgjdels 1 ru dzj 5B
prhj fots2Msa 0 §O&YISd MMl 2AT) “wo SO dd Y dzOfdj H o
Bsdzls O dz" 7 MsmistsW ded 3 H Cets dzlig |§ tigly Szeth g o " ff t5dzdzj dg@{7j1) ddzd dzj 2 dz
L OC sdetso dzOR)H RID)LIMVOY ©OL dis  GlelsS O j dzj deg dig 2 desiyls! L
lted §jtoj RsH] C+l)ydtzj H EOY Esis Oy 5O dsj dzK{,I€ figns sdg@ t  y €
U'Sdzizrsigéls Ew&t_efc;u;@rum@ Tdfttcid H 5B O alzgziizgedutf so df disf§ted yOB j
9" BT : s !

ddzd § sSHtetsB dzj J :
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Il dzgj Sslsster 7 Mz yow s dL d3d dgj dedw teOMmyd Isdes?2 M J 3"
ddzd ddzr 7 tcOdzjj fMdissdelsdtetse Odadz" = 1 dzj d3j delstse  ( dL d3j dzj
ittt thdsadd@ddwy Id {lssd Mdzkzyoj 3t yilts H ff 5 dzQ coatlyj! dzO
99 j Hj dzdzts 2, sl f itols O jio , 3OO PRI dzOmjddpls CdsARKtEd y &z

KD = KO 3DK® + DK, (2.7.5)

1 sdgv Is dzts Yylsts Hdzw otsLHj2Miseod?, woHsdsdyw hd-gsc €
Bsdls O3 0, Hj2Mseokzs s B A § d dzd @j @ @i J b @O ddnr BB
stsdz! €5 fted jtejnrmtsH] € MdzjHEZE N j Bz ERsdsOybaf®g | IsC
fdzj Hizj s ¢ tsdd BO! dL d3j dzj dzdfjie S 5 GBHM j ded 25lsq  dlisfid da
fsmdzj Hdzj 2 MiDEYYj B HBEPHO Bsds Oy O.
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o st fods)yjddy SCtOdse et B sedatse Oda W dzj Hash iH
ftod dztsy j dad)tlz dz2B®G O | Blsted yolsj dz'tflzl Fn Otz dzs sz €N qZDCc BE L o
Mdmlsj &sz, lsdshwh djmy ¢ ftojH" Hizh j dilzr 1 des@ffaiif B.TRPN dzf
d2{3) da BEZHEI ttOBGIOIs! .

RsOC, ZO COYHBAG dL 1 IsOff 59 otsLO®JH] dedW o {f tsdzd
SlsH jdzt da' 7 CtsdefistoloC Isd dzdz” ~d - { degjtadgjidflsts toj ez dzd tetso Odad ©
Ldzj di3j delstso  dzj Mizh drn Codmistl (i dede D ofay daf 2, ( & Bizgeitz
fpewiL j2 Mmdmisj B Mmish dzj sdgdAs o fgtc jsy EMWsdzscdd tOMUJ O,
orhj wBMistY sy jdiz MistePdzy dftisdlf 51 IsOf detsets tsisfydzj ¥ d 8 Odaed W
tcOMmMyj bdes?2 dwHjdzd (¢ jBd3j sted d, NdMisCsMisdz » § OteOd3j
HiWtstcdzdtotse Oded W) M LOB COdedj &3 MdMmlsj 3" ZO COYHBCG
LHOdzdY . { Bteds YJjlsCts tOLdzdyojlsmw MzdidkzOtdessy 1 r & Mmd
Bsdzs O 0 M EZuj s ze M- fBOHse, d fdteOh jddj 1714,
otsLHj2Mbsoadw dd d2O MdMmisj Bz, lsdasmwh dd3d W dsftiyCalzs ud s,

ltcd ssds afpj tOMmyjls” or fsdzdgw ¥ Isfpw o o] HY Sdztsy § dz
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28. S) KZp] Ot 6 0 JAL+QORGL Zt YT 1] 6§ O OY

(2.7.4)
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] bjstdd ®BjlsSHO Cdyj yder & | dzj 5j delsse Bsdz N tsj . o dzd
Ofdatylsd uj MS Bz o jHjdde tsyjdasS Ibsydshlsd §sdkk:
dzj tAzdpy j dedets 5 ffiEjASCiddzed € s dzj ydz' A 1 dzj 3 delstso . v Mls Odzts @
e sHd BsMisd, dzO fjtdgfsdzd tc ¢ dzH dig)’ dzidifdsod Tsts f fite.(j1HOJ68k), detsy ki) j ) d
Wodw jlsmw Mmisjfjdz ¢ § dddisde,dziy e s &) daisnls ©f § S0
fdteddihidg@d@Qjshv ! dzdzdflsdyj Mm&oOY CrsGijdpOW < sUs@GBHEERO i
ftodBdzd j dedletsy toj M j dadf,j lots fightefjedfjd jodedivdRj e dd 5 MtcOo
uffsmis O dzv j Is
U(U- Up, u- up) ¢ CHE™) B, (2.8.1)
¢ Hhjd BOS d BOdz datsj L gOY  dedj Ghdshmdlj d dsets ©OL d3j t6C
[ dz3n fodLzasiidgds sy dz¢d shdetst:
llui un k¢ CHl s 3 Amizd; (2.8.2,0
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i unlk¢ CR*Ful, § ) dztf2mi k. (2.8.2,8)
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5B &ZOMIsd MAasHd@BsMs! ddjjls & fmMiss, o focetejh dshls! o ©t
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qﬁ_m_o, < J1 o1 11

owubka okono 9% owubka okono 3%

20 20-yanoebix aneMeHmMos 20 20-y3nosbix anieMeHmMos

owubka oxono 0,5% owubka okosio 12%
t dfM.-1.12018cdzd ydz' § R jozf' o3 Csogtsgdsts e OL B d j dzd W  d  Is tsy dzt
gdzj HEjIls SOC Y] Eydlsr 9 Ols Ylsts 2 sdigw dzzlsr § or hj sy

2O orwidzjdedj OfMdBf stslsdyj MSdr MmMoat2Mmilse tjh jddw, O {t
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Hiczets?2 fMmjlsCj 1 dzj 3 delstse. stsdzj ydes, Btsdz ¥ L OHOYk
MjlsCOR, dt tyjodHds, vyt of fsddsgj dzdj IOCtsets OdzOz
Vo difY tOydsdzOdz dz" 3. C e @d WiO§Gsd Eimfiplss@drtsfeedsifls d te § L
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Bsydls dd3jls! dzgj ftedWisdz §j sty dkdtoflply ¢ ,Is dzig?d v 1@ ged2 dzd L
vsd g &3 ff tod d3] jelssigyy whHigj*Odzd L Oydw dzOctelzL & d o eoduHj Mt
dzj o j OdzdL 2 j 3OW MdlskzoOydw) , fh Ctltots? BZsckzls BT Is!
ftswodzj ded J ErsHwh g8 tcp h Bdef) T slefegdz®mE W &3 yd M O tshtss
fsH Mg wzdes?2 Mddzs?2) d o' M dj ctwOHdj dalsr f sdzv  dz
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