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2.1. I@hejHsleoH @EHDE © s

dlsjL OO &0 HddOddysdls
5 kftcOoko@jj OmPS jntej >
jdzuyd Odzdzd te@o j dzS s 06 00 tzipOd dfOakR Sa], O

lted OdzOdzdL OO d fd
fdlsj ¢
HW J to .
Edpgﬁ% C sdzy j dabs okl il ezj f todgiggddedzdipjd ffeQiteiiz o O
d 9
CsiWd

Bdlsj L O OolstsdzOlsf

0° J  deQzOdI(dRilsQ taRlzd Y ¢ diigzictg@p j dzC d Mt ¢ sdzi
ydd dalsd .

fdh 00O jIss dzO Boadd ©0Oe jded dBdesclz Mmj ¢
| Of &zOftse Ol O IstedddfizMtl tsfeiIREIMIS @ .8 s 6 § o gzO 820 U 266 d
2O tjhjddjlsts dz©@ MmdMmisj d3 dzd dzgj Oteded HIW4 toj dzyd ¢
ygdegsd disyji HO M HBBd] difsmijHds L O HOHJ
stcOdzMW SisB&EYdEESE o O o tso j Hizte Pz ) dD (tMbstitdsds” O
function, H ks mdets f toj IsMis O Y Uz O JzO diffpaf Myl dads C g d Mis § d3 dzO
@IssBROIMEts EftcOokzo O ots oadH dzO MistekClsktc]j dz ¢

10 fteo ftsedzjH dL ¢ dzj fHCD, dzOufnjtLoCd 4O sttbtdcely) dzO
OdzOdzd L OO d { tetsjjd&lisd ORMBEDO Isda@ Of) fflis @ yJ dztsfls
tejh OO Mt MOBslts IO h lyt,O dztizgds FdffpdcjOststs] deGs H
sfdh do OO0k MmdMisj d¢3tsls d3tsy j dadO {fsiy j Hstsidgl At jdS. dat
fted t©jh 0o 0O jlts Mmj dOdRkd Of SO} UsGicPdiqg @d fmHde j B
Qze jBOtME O tOo jifgdd sHH olgjntst€d fiffls ¢ dzj H 2O Istsy¢
f totsB dzj O3, LEPAOCHFEOBSH Ol | OfMsdzkzisdts dzj f
flesi ClsdtcOC jslsts hdg® o dzi MEh sddz0 ftojlsMisOoa ko © dgj G
ss0 M MohEBQ EG ek steld g OHdhipyfy(dmtsd diajlsC s d
SHfz®j H ( sMOOD] e ¢ B R@ECEsa8@ HOCOEz] § sMiFdjc dzj &3 M
O HYd @dgzded tOo j dz€ d, Bd dzOdh dzi ds@ dff tc@Is d yc
Heted d Mt fteddj 0 dzO [ Of iz B issdas s jeiPRiEms st i3C
fOtcOBBiIsted IstejBO HO Mmj twjihd Qdde, | B@idipO OH @09 j
HeBdfy f MOC Odetslsts toj h | elaff B j@EsH P B o ¥ tsfgdseQif > jO
fOlsd L O IInfs tfjdigjofidso 5 SH f OtcOd3j Isted .

sfcteiBYge@jHdes §J HJCO LO OdOdzdL © d fmddals
BOtOOIs QlpfigisO ¢ sffjd B § j StdzZdd0 o O° jIsts dz0 ,Hd W j o] dz
SHdsMds OdzejBOttMSd w©Oo jdbfd. uvOCod tsdkOwaPdzd {1 t
fteskzykze OF j zO0 Isj sted " Jjodsdp j "ddOls sdd dzj E0detigd * > fd d Mst
fsMsOf¢d LO OdOdzdL © d MddelsjL © dz0@ MmdMmlsj diBd s
fsi3OdkSz Mi ffdteOOls dO {§tddi dOtH@®LIzO PO dzOf
fsCtc0’ APetbptgodtPddzOontss OO kEOdfHY stf dgPig g
shdetseo dzd Isj stej dzd .

dfBtcjH HOHJ dZOISO MBHEY kO o o OO ¢ dzOs O
yd Odzdzdlsj Qo jdzfd Stsd M tidss O fftejlsMmisOo kza
fMdMmisj &3d. dJ HjWddedtcO Abktcdjtetso OO IstecOdzMmW tsto d3¢
IO fdzj Mdes ©OLBdWLOS § dO [ Of zOMtso OISO IsteOdzmW t
ddzo j oL dzOIsO O d&zZOMtso © IsteOdeMW stedROYd * ©- d fto
BOYd O LO tjh 00O dO HO] Wejtae®) dimys] ' iPidzdae | WedDdzd] tal
ftoj detsidzO® W Iz dzS yddzjO' Ldd dagls s BL d2Aalgze jO0 d ff ted o5 dz0O.
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ALTIVARMOS IR ol SR

d Mmdmisd &3d 7 6200 §i de¥ ( tc gzlly. tgS tfiisis m @R O e
© Od@@GBEsE O & jndss d

J H

AOCIktsls HjCO sdgsclz LOCtdd ot WdjdSOLO f
g Odzdad Qo jdzC d EZSCONEZo O dzO W hkdzH Od3j dals OdzdzOls O
“Odzdzd t€Oo jdzSd hlts ‘O d&O ot &OZCOO d I
Hasjls dz0 feskykeOSj fj wsSfhlsdlsj Mot Mlse O d
"0 tSH WA jstg § dmy@e jodzC d . rdwjtj dyd Odzded s
i sflsOo o OO0 kO] BOIdUSd &sHj dd &0 ¢tdjd
yimd. 1weddjed @O sOCed mdMmisjdd mj jdjtl
cd odHBed otLddzO, jdzj ¢sded usigdn dv ddizdm difn st

[ivddd i Qa0 Hd¥ |t dijj @eGPCEO0] OO &S 00
Fty Y,y ...y™)=0 (2.2.1)

C ts¢& Mo toLdzjoL QD otfth iy dzgtp dzdzd o Qlig A s HzBS FE)AO dzj L ddzd Is §
qLosy,¢,..vV". (0o jd0O0kO (2.2.1) &SSO HO MBEHLE
dzj f sL dzOOISO WEdzCyd O L O HO BdH] HWjtejdayd C
AdzC YydF QIO OH j 20 WEkdSyd' © ©H MeBEBj Otc
o Otcd ' Ofptard s§ dMsls dzO ) Ocdzded s j H d aZ2® e juCE fd il
GO BOSC OISO dzj L Oo MdzOIsO o CXisd ‘OO BodD ezl vadztEs o
ftod 3iwadj d © ddBO t6OL dzd yded L deOyj O hilsts L OodMd

1t 0o jdS OO (2.2.1) ot ¢ tsdeijedrdsdrjdp dffzdz y O
dzd dzj Otcdz® ted Bj to zO dzj dzd dzj Otedzd HAW j tej dzyd * O dzdac
y+2y*+y=1 (y")*+3y=0, yy+2=1.

I 5 dzj dzd dzj Otcdzd s §f k@Y j wzf dzy fZOBdzdz O d dzOls O
sy dL o tej dzd djjO oz 'C @Y O isdsd QA j S o OH e

dzd "L d ded

B " EMiBdes Bdetsy § 4§, Ctstej dzgzo OF § d § tlszd dafats (L
fMed j o siL rydlsPo desils d ~disej desmils) . ° Oydgdzd dzj dzd «
te®jdCd dzj tsMmissd ttOLtcOBBR] GO FBjtEO ff ©d dz ¢
Gtsdzj s Btots® tej Odzded MdMmMlsj Bd MJ HBSBJO OOl dOIs
ttOo jdC d ddzd Mmd Misigfdsde Ow g Wiz td) dagds'dodz sts fyj  dzj dzc
fedtsHdlsg fed dsndUdsdlejo° Bisw J dzD fMJ Mo jHle O
ddzsj cteOyd 0 dz© 0o jdzgC dlIsy, SHdshds Ssikf - ks
dzj dzd dzj Otedzd 3OIsj ROl YS d G515 H J ciatfq iz QuidrdECOAyted tOH

dzj Otcdzd tsls BSH | dZc OB s sceCzEdd s WOz § B8RP O j
| Bsls ddzd o ts  teH datg s j de® dz@ H 0idD j @aR 5@ d B8 @ L  dz0
id tjOodddsls Mdmnls] d. rBBdSJdZd&EdZit@WOtGdL
e dayd  Odeddd fiplOjp gf dae® dzd dzj Otedzed HLAG | W dlzy d
Ol j BOIsdSC OPOMdMisj gEd f BB OIS tWOL-o d j dzd d3
0°j d tjh OO j.
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[slsSO ot BoO fjcdjHds JLEZOEOS] LO H(
ScEteOdd ud d3j MO e daiz® to dagB i qdeqf sjj. dzy d © Oczdzd t© 0o j dzg

rdWdded 1ddQdz0 dzd dzj Ote dzO H d ¥ j ez lpd COCESEAD j Do j dzC

3, Y™ @) +a @)y P ) +..+a, Oy Q) +a, )y =gt), ("t 1)
(2.2.2)

C OHd,, &, 851, &, d g MJ toj Odided ¥ daRd 6 Odzd d dzj §tej &
Wedtydd. i fojds@)cObOolzo Qdm@ Cisdzj i de ddzd B
dzjiwlz d dzlsljl th (Rda3dztsy j flse s d&zO@ toj Ocdzdzd B jod) .
Hd dzOdgd I Mis j i3 dzj L O dMdzOS O o OdO OF dablj jto 850 Rls 2
otej &3y dzMCd ddzlsjtco Odz dzO@ Cts°hIlsts MmyJ dzOB? ZH o C
o Otod YABMOj M jdzd jIsts ddzd tHL dotsls dz®@ Mmdflsj dBsls) .

s sh  jCauch) § tets B dzjj B.OtyIflj C,, Cy,....C,p 6 Oczdzd Blesjod. ul
HO Mj &O H] d0 tjh jddj &O 8Os j @ OO (2. 2. 2

Y(t) =C1,  Y'(to) =Ca Y (to) =C,

0CtyJ SO dzO ys bis wreofdti) gy Okt cOL B dteO
fiodf OHj dz | H dzts Tls to Glglalz@zd WG daSyHils' Bls@ ¢ O ©

ljdzddj HJSO (2.2.2.) J Hd¥Wjtjdyd OdzdzO te
9 00Is dLeotsHd dzO dzgj f BL dZOISOKO WEkdS yd O

0B g, 00" (2. 2. &) -nHRcdPtpCrd®j t6j dyd " Od
¢Co.

S sgFOIsse O 0o j X OO | ZO2H @Y J t§J dzeyd * O dzdzC
10 HdWjtejdeyd OdzdzOIs© tcOo j dz€ O

a, Y™ @) +a )y V(M) +.. a1 Q)Y (©) +a, )Y =0 (2.2.3)
o gzd dz4 Hjc® OH dz0 S tsdi3tse j dzO H ddzQ totf @y f 2O @HDo J
1dHj  >d ot n-k.d2.d2)o tsw s @ZOP (B,z @K, yd ' eQjsdd d3j
HjCO (2.2.2) j Hd¥-jlcd dajjdH . OdzdzO t60Oo j dzC O tH

ANz dz2€ Y gl I8yd..., 8.1, .MM d2Otej S ko OOk Cs§WEQJ ] dzls
L 2.2)ay, @SB, . MAS sdisodlsd Istse @ tliudg tetddsd d L
szco Mt ¢ tsdzls Odzls dedis " & Jsg ¢ 1y o jYcassp dzj s 2O

Jtejdeyd Odzdzd tcg jOGOMSsCEdNEOddts > Mj
i HO Mj ©jh0o0O Mt fodsh d&O | Of ZOMse OO I
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AZdzC ydgipjls Odz0tej S o O HjMdz0 MistcOdz@ Oz® H W
Mizse sH i d2 ydzj dz, O (iNpiehdzej WEHE@" o tcof zfeddgs IS 6§ M
&Otej € ko @utpil.dzj L

14S° 0 Wzt G @®jh jddj dO tOo j dzC OO (2. 2
a,OW™ (1) + & (OW™ D (1) +...+a, (W () +a, (OWE) = g(t), ("t 1)
] SOHd toj Odzdzsls O aggCay,.S, B W &, | s dtEGY O
g, f ¢ ZeadiwOdats § szt i ™Mb zO d¥nisdzS T @ o M j dad J
o fmj tihd ©OojdS OO0 G&sR) B Xge®yd +HO
mdlsy tjhjdd O @ I§QPz@pdtals]jdsflsX fsdsjsdzd dsj HJ O
f Otelsd S EdzOtedets tej M jdzdy dzO Qo j dzC OO (2. 2. 2).
U BBteyj ddezBm.;mb)éolHZQB mdlsJ tej " jded® © dz@O d dzls j
FEdBsEj dZOSO HdW ] dzyd OdzdaPe®s Gzl © (2. 2. 3) |

I 5CQuizsy § Mg EAf s § §teOL dzs B d wiw(tr=0 WAz dzS yd * ¢
"ti 1 j tejhjddj @O t©Osj kSO0 (2.BLddd hds t
te Mg ded g .

[0 fejlsfsmisopwfdi dH jA®E®mjod . vijBO HO fi
HjCavegmvi X,, . j. HO |j dzddzj OtedzOsO ¢ sd3s d dzOyd
Bjhjddj ®O SBseEj OO H WM ndy doGddd t©@&s [ &S
fhdzj H d:
a,(/v+m)™ +a (/v+m) ™Y+ +a, (/v+m)+a,(/v+ mi) =
=a,(/VV + )+ (/ V"D + " DY+t a, (/M) +a,(/ v+ m) =

/(@™ +av™ Y + . +a, v+av) +
ma W™ +aw™ Y+ +a, w+aw)=0

IdHj ">d ot cEttddtls qLOL Mjts" O -L OGLLOHO
g >d &0 (it s B Qwk Bjs 0 sOLO* b Xj ( CtcO”
2O HEtsCOL tsls) .

vjtste] BOC X, Bdztsy j B o gdlsj tej M j dzd  Chzde@ds O4 d ¥

€00 jdzC O (2. 2. Rd HGOXQRES}) EHBdsl zO dydf s todsj M | o
f QESO Rtdisc) dZOOddD,| 6Py <O (2. 2. 3) .

bSCBydBddzts Ct5j tejhjddj dO dzgj mnBdBEJ dZOO
(2.2. 991, X405, Jssg0On |
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Xg = Yp+ X ={yp twiwi Xc}. (2.2.4)

gftStejH SO HO fj twjhd. &))" BdedidlsQ s j
ftedf OH&ZOO RE®BEE) O 0o j dzSXQ d ( I8.0j .M H QzOM j j dz@
fOtelsd S ZdzOtedats tej " jdzdj dzO t©0Oo j ZC OO (2. 2. 2) .

 sS @S ByljiX, sse Oh  j

aoy(n) +a1y(n' i} +.. .+ a,. 1y'+any =g. (2.2.5)
]l sdz0 OBl
aoyg]) +a<_|_yE)n- 1) +. .+ an_ lyb +aan =g. (226)

0Ct ttOojdzCdlsj (2.2>5)Mj diEe2dj2. 6) Mmj BHL
(Y- ¥p)™ +ay(y- yp) "V +otag (Y- yp)Han(y- yp) =0,

hists fsCOywsP yygd ¢ Qdzj B dals  dzO X Bdztdhiisjtshy Istods@usd  H §
OISO &0 Bddts St5d Hoj tjhjdd O &O dzj ntsdBsaE
RdtsE j 20O 0o j dgf O yi(Ry RsBdr) ¥ zeORIcg OH js 5P

wi X,; h"lsts LdOyd HJCO

Xgl yp+X,. (2.2.7)

[ B0 dsw XQI:tsc O L O Wik dE yydf disd

ao(W+yp)™ +ag(w+yp) ™Y+ a (wry)+a,(wry,) - 9=

(@™ +agW(™ D &+ ay Wagw) +(8YS) +ayyl Y+ +an1yp +agy, - 9) =0

ftco® LOGCLOHO d iy X, dzz 00 Hfstzie®H L OGBOH O  d iy |
Yol Xg. i stewinX 4ts®d dzj Wiy, 06Xy, Iy, X, 1 X;, "kt

L OJ Hdzls. T)s Hy@oy@+ X, ( SO d&zO0 HECOL sls) .

I 26BMSO Mt ©O0efMdE OO (2.2.2) (LOf®Osf

fdflsjd &0 0o jdSd) Mj §chmsOosks OO0 Sodj §ESB

- ltetsBdj B @O jeL dMmisj dzydOda] oo eigjj dzS) QG Iseists ts s
ted N J dad JBdztyHQdipXg SSIstcOL dats o dzd dzf .

ltesBdzj 8 O jHJdmise j desfijls O (e tdyfidgcedy s tstisdze
Efdzsod dzO ©j"h jdzdjlsts SOCo OISO ©00jdeC 0O &

ltetsBdzj 5 2O jW jClsdodzts tpjOh @piO A0 daQ  tf Gsefnjsc2Q
(5'jOtjh Os O tcOo j dz€ Ol O.
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Teorema 3} toj s sMisOe € d:
M1 J %01 Rislsjotte) d daks g de@dzad,, a, 9
tej Odzdich jde@ dzd e O dzd  dzj Y(g@) S of'widgd WEkdeSydd
(i) to f tofi © tSdzj dz jldzj d3j dzls ©SH
(i) C,C,,C5,..Co0tetsdL o sdzded dets L OH OH J ded tej Odzdzd
1 0 ¢ &z k& y s ¢:

l sfstsd jHd&ZO d MmMavdis G BHzOS &@HO HGo @O |
] OO O HO |
a,OW™ (1) + & OW" D (1) +...+ 8, (OW (1) +a, (OWE) = g(t), (i 1)

Wto) =C;, W(t) =Cy, ..., W I (t,) =C, (2.2.7)
s Htkzecd LeBttesead sthdjodtls fftosedzj d3 dzO
MO®Es jHds tjhjddj LO ftosdL otsddyd |, s5H O t6]
C....C,I R.

{H bjttejBOO 3. MmdPajdzHg ¢ E2.d2.dQ)OdzBB6 O to
yjdzd sl dlzzptcsE§ @&z CsjWdydjddsdlsy dzO @@y j dzS Ols O
dzj ftoj C o dzOlsd W Hzalzk Yt §f "y SzGEs 609 j dzC OO - (2. 2. 2)
HOWOOI &0 dzj Ct5° s dzOl 58 d gizls i HDECCRsidEd . dzO
1 0o d Mlsydtxzd, () L 0 Myl dfise dzj g OyPOnHL 0 i ¢
L 8=012..n-1. [ HOgM®E)=9¢t) (k=01..n-1) COH f,1J"

165 bscOh Isjttj OO yt) £h@)dthbs j dzsfils) HOo O

I bouSomBy k) ftsdLotdds HO 0O ftofdh

WEdS ydwW Ps@) L ddzdlsj  d L mshite] H. O SIduiaf b difs
BeyfjetsdL o tsdzdets HO Mmj L j dgj, BdHJ " >d J

8 (t)W™ (1) + 8 ()W D (1) + .. 8, (t)W(t) = G(to), (1 1)

Bt O M f to i WWi)SO, & Hide  ndtels. W B(L,) d
a(t,) .
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2.2.2. [ddzjOtedz® HdW jtej dzyd OzdzO 0o j dz$ O s H

1dSPIIR slsotstej dz  dagelm g topd@dk Hj W ddedtcOded
dej ft6j S ddzOIsd W zag@)ygyti 1 d dzp€ ON j
QYyitay=d (2.2.8)
jdzd dzj OtedzO H dW j to] ez dtf tQaPdadyj ey jd dz20B O

pCE (2.2.8) 4@ @tﬁrsgdacbc@pnm%ww@%mm

fd wBd]
yit+ py=r (2.2.9)
tOojdeCdlsy (2.2.8) d (2.2.9) dq&OBL dhmkt
9 Odzj dplORD, hIsts j Hbotsdzdzs HO fj tjh d tc@o j dzl O
HtsX, >j 6t L dOuddj] Bdisy | fls o st 00 Hdls |
neBtej dZO0 ttOo j dzf O
yi+ py=0 (2.2.10)

420 ddzls jltco Qts® L OHBotsdzzo O t©0Oso j dzS AP FRts 2j. 10)
yt,)=0lstsc O H Isjttej BOSO 3 (@ H dalizlipls & € fiyly) O«
gjhjdedj dzO (Wt)=20"1i0l). fgdpjsHegzjils tisdsOd * O dzdztslsts  tgj h
20 t©09jdzS OO (2.2.10) ddSOH] daj Yh¥X, df sded" sk
t,l IHOHj O BYCO. [H (2.2.10)

%L p (2.2.11)
pCts MsOoaddzsy HO BIHJ
t
P(t) = fyp(¢)ds (2.2.12)
t

(o]

ksGOM OO0 jdz$ OO (2.2.11) ftojBIdzzo O ots
(Iny)=-p,
hists L dzOyd HJjSO GisRbs@Y o AnsyHs Pr+s0O.[ HOo Hj
Iny(t,) =-P(,)+C=C,
kOSO hists |
Iny(t) =- P(t) +In y(t,),
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sH COHJ J
y(t) = y(to)e PO, i o, (2.2.13)
#J 6O dzj fdesy teFsoHijCdOO WipjdzC yd * Ols ©

t
- fp(z)dt

wt)=e PO =g ® (2.2.14)
(50 Mj s OokoO ot WsEdBzd®OO (2.2.13), |
(2.2.10). 1tdOOBE tH (2.2.14) fMmdgdd HJSO
tOo jdz2C OIsO (2.2.10) otjH(:

y(t) = y(to)w(t) ;
hlss L dzOyd HJECO
X, ={Cw:Ci R} (2.2.15)
Bdzsy j Mlseots &z Mmdlsj tejhjdzd O O ©0Os j dzS OO (
fietsmis¥iedsist totstf Steyd s dzO dwj, dz ofij tszdedgy § o RS o a3 dzL o
sdzOdpjjl ststeMCd feshMstt. | ORFWESHE 25B013)st{§ d
C sdzMils OQzePIs OO0 MY j yd§ ded BE OWICVE Y "Jsts tej M j dedd dz
0o jd&ZC OO (2.2.10). uvsOYymS®OYR.RjAO)L @shEeH
Bict€ IsOC soyaCl. |
{ jh Oo O 7 te@ts @ QEOPAESE j s 5Mls O ZoyOtBj " jHAEEJO dgO
COKOdBO (2.2.9) YO=(,5UsSF@ Bif)dass O 2hisdc OXBPO B
dMuj L dzzb,@ez0), dzB 56 Odzjp=y,ed B0 € yje.d B ddts € t5dzfls Oz
(€°y=Yy,). ¢S OfpscOn § wCtpwailag) j Wk ygdgo
Cty)=Y,. O ‘O dzOIsHl.BjJ H zczS yd O
y(t) =e POC(t) (2.2.16)
HsBdo Od3j :
y'=-PeP"C+ePC'=
=-py+ePC'Y y+py=eFC'.
I dHJ yrtdpy3r fpdzd HJ
ePc'=ry c=€"r.

{HO8 HE() YR dOB" O&J

t
C(t) =y, + f&"Or(t)dr . (2.2.17)

to
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HjE0O, OCt dLOLsk (2.2.17) fj ketfmid (2.2.1

t
y(t) =€ POy, +e PO POr ¢ )dr (2.2.18)
tO
t
COHj P(t) = fp(t)dt .
t0
¢CspI0lssEOh (2.2.18) HO®O
t
y(t) =y, + fj (¢ )dt (2.2.19)

t0
s fiojlimlsOo ko O ¥ 5icdlkdzy da00 ¥ wafragaf & @ @O W k& ozl
[ § mdes disshitg s eHiQEecdP) W z2dzC yd = Ol ©
t
yp() = PO /" Or()dt (2.2.20)
tO

d tej h jded g dz0 tsOasz.Q)@Ls@OQ@r,ao..lw)tsOq L HZONE H J

(2. 2.02001s djS £ dzOtc dzitzO tc jo'Op gediz§ OO (2. 2 yXH, O Mmj

(2.2.9) diO ¥isttdkO:
y(t) =€ POyg +y, 1) = YoWt) + Y, (1) = Yo (1) + Y, (1)

C OHY ) =yWMt)=y,e PO jejh jdzdj 20 ESsdsEd DD 00§ G
hlsts d Istc jlsBjGs tdyfdEdsjH 2

ltcQodddts toj " OdzPlizj Ode®OISO HIW jtoj dzyd OdzdzO 1t6GC
(229 Mt f sy bY(tgr= M dztdoH dztsfdets tcOo j dz€ Ols O
yi(t) + p(t)y(t) =r(t). Y(t;) = Yo (2.2.9)
1). vtjBO HO Mj BGHjHOI WEdSyddlsj
t
P(t) = fyp(¢)dr

t

t
q yp() =e PO /" Or()dt
to
2). 1 0EOdmslts tojh jddj § HOHJ s Mt

yt) =€ POy, +y (1) = yn ) + v, 1)



| &06 @ 1. &5 Istef ycetsRO

ltedd3jte 2. 2. 1.
ro mj tjhd HdWjtejdyd OdzdzOlsO tc0Oo j dz§ O
. 1
y‘fy:"rt
s sy SYWE5Sz hdzts o

tdhidedy:

[900Q] jizd dzj OtecdzO HdW jtoj dzythtf Otizizd OB FEBREO sk
(809 j ZC OO (2.2.9)) , |
, r(t)=4t

1) | BHtejHEZOOR] Wk yddlsd :

t t~1 ‘t
P(t) = pp(¢)dt =- t=-In@t) =-[Int-In@]=-Int
pod=Ee=o,

)
1
t

t t t
yo(t) =& PO FPOr (1) = et ™ arae :t(ﬁ}4tdr) -
t, 1 1
t t
=t(ffder =t(4t)| =t(4t- 4)
1 1
2) 1 OOdtslsts tojh jdedi 4§
y(t) =€ POy, +y (1) =5t +t(4t- 4) = 4t% +t

foufdwjh jdedj dzO ©Oo jdzC OO ot ftoddj etsls
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leddjte 2. 2. 2.

t O j dz€ OO
y'=a(t)y (1)

s §tsudlsy@®=kikase] MOk slstejsd $OCO d&sHjd L
fiesf 0" O° j COHj BtLddzOO 0@ ©OMj<j ddd fts
MsOdals dz®. v OCo OO ©OojdZC O dBsyj HO Mmj tejhd jt
Bs tjh jddjbts dhsts KOCO dsyj HE& fjcj BEEMH g t
sfdh Odzssts fcOoddzs L O tjh Qo0 dzO HW jtej dayd "

It cEtedzOO 0o jdzC O j, LYETHIEHRSEr®)s ¥ istcdo
Wz dz€ y o) Isfir (t) md :
p(t)=-a(t), r{t)=0, "ti R 2)
1 OtsO, LO twjhjddjkkts d&O ctttddOlsO ttOs j dzf O,

t
yt) =yee "0 P(t) = fip(t)dt @3)
to=0
bS5 ZOf )k, tbti R, CRjj CtsdzhsOdls®, Ists¢Oh
p 558 d YO dzs ) £-ialyek 4 K, i( R(t=- kt):

y(t) = yoe . (4)
0S5 HWWL0.0A1+e %), "ti R, kscOh >j BdH,:

p(t) =- a(t) =- 0.021+e %), "ti R (5)
t t
P(t) =- fip(t)ds =- {.021+e *¥)dr =
0 0

=-0.02¢ - 1087 0-”)t =-[0.02t- 10" %) - 0.02-10)] =
0

=-0.02+02¢ %" - 02
JHOOH] LG t(j3")j dbyfij IsH sB o O

_ ) -0.1t
y(t) = y € P(t) — yoeo.ozt 02 °%+02. ®)

gts ff sd3tsh &zZ0 [ odu[ ¢ Bsh | HO MmyJ HtsB d
(ted M jdftllseed "lsts By d HO Mi Md il dDo jd

CsjWdydaltiab/isddzd HO fj MdBkzddeO O0dOddldys slsts
HOHjdz GteOWdCls dzO tejh jdzdjlsts (6) .
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Grafik na funkcijta y=it)

I I I I
— MNumericka integracija
O Analiticko resenie

350 _______A______J_______._______L______g _________________________________ -
300 ---------------------------------
250 ------------------------------- -
200 _______A______J_______._______L______g _______________________________ _
0| ----------------------------------
[ R SR ---------------------------------- -
s 1 1 1 1 | 1 1 1 1

] 10 20 3| & & 70 0 @

y'(t) =0.021+¢e M) y(1)

0 Ml wihdzjon dzd o j dzd dzj Ote dzd

dzj d3ff ) s § sdssh dzO0 [ v o1 HO T
L X=3x+2t, x(0)=2%

. ¥y=04y+3 y(0)=5

1
2

7
8

.5{=%+t2, x(1) =4

C%=2x-t2, x(0)=1
 WH+w=e?, w0)=3
 k+x=2et+12 x(0) =1
ty-2y=t3, y@)=0
 ty'+y =3 y@®» =0

9 ty+y=t+1, y(2=1

L2.2. LO¥dS &0 wihjddjlkts (dzdjedyss

HdWJjtej deayd ‘ Odzdzd
ZOYtlsOls Lol d

N sOCt BLABZOCO LO dLeotH CE0O djLOodMmMdzOlsO o O

s 5 Y EY& dy/ dt)

420 &3 [P s ks o (ye=@y/ dtd dzgf'=dy/ dx).
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223, | d O g tej dzfjtd O O fatkle Is totg H

[ ddzj Otedzd sy HAWjtoj dzyd Ofglzd d teOBh bz tBezts © s
M juyd OkdOet&dl HEg JeOo j dz Ols O

vi+/y=0 (/1 R

i dLotte LO btedetdtsdjstedMSd d ndfjwsywsddd ¥kc
LO jCMmitds dzayd® OdzdzO Wk dzC yd*© O.
t d"OalsA@dgOd HJdW j delgOdzyefO 0@ dz€ © BH olstste toj H

3, (1) yii(t) +a (1) yi(t) +a(t) y(t) =g(t), a. O, (2.2.21)
dzj jBOdmE z jHdsMisOodes COCt hists Bjhj tjh OoOF j
SH fteo tjH of ftjlsntcHBOO IsYyso 2. 2. 2.

I 5 &OO®sh ddsls IsjSfp >j ftojsyldfiRsOo d &3]

Csd Wdyd adesdisizidzS ydogmQAls Glzj f e ¢ d dz0IsO  toj Odzdzd W Iz dz

at),0L 0 MUEdsj) sMmdi HHMCQSEEIPESO (2. 2. 21) f
tOo j dzf O

Yit+ pyi+qy=r (2.2.22)
Cowjp=iy, q=2,r=9
9 2N =)
1tedf OHdZOO ABcEj &ZO t0Os j dz$ O
yi+ pyi+qy=0 (2.2.23)

ltojH hEBjdMId] dGO tjh0s 0] dO djStsd nf.
Qo jdzC OO (2. 2. B3 stej dy@®isjO tedfdstsoj@j dz@zj S 5d Mo ts
d3dzts ) j§ MEXg.Sis ts

ro ftojlsfsmiowp ddgj seda&® Odzdzts tojh jdedj 20 te
420 dJdzlsjlco Olsas® L dzOyd t,HIjCOX o fsoWiligdds @ wf Stoj H
lsj Stoj diOusifls 8 j H d dzfylsvl XgzB O B @S 4@ ® dH j

1
W(to)

voteHddj HJCaviWwgs Wl jOtedzts dzj L O  fpdzd . 1 ¢
/i mnj Btttjod /Ol HOSEOL f/wly)+temids) =0.
[HOoH] d 6H (2.2./2v4)=0d0cs" OEFOH j LPH ji° >d SH
(2.2.24), 0@ dtso dzj W2B.0 w i Stcjvi vV BFEO dzd dzj Ote dzts
dzj L Qo dfmded o j ClstXigd dzO fesMistsetsls

V() =0, V()=

(2.2.24)
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4jGO >] HBCOYddi] YWHEOOt@y $tf OPh (dAzdg. 23)
dZzofdh j ots Wisted30

y=Cw+Cyv (2.2.25)
fted ftsetHjd dJLBEH GO SHdREOHgESd]
X, ={CW+C,v: C,C,1 R}, (2.2.26)

sOC0O hiksts Mj o jtisBjEP" [&RIJP. Q) RBPL B OB &G dzOls
>§ dO  HjBj WstdzdzO Wigj @ o K O jfifty didgdsds’  da
W. 10°'ftcoaddz MisOo Od3j

t
P(t) = fp(¢)dt (2.2.27)
to
1d SOyl Xoedazs €65 tjhjddj dzO t©0Oe jlC OO (2
$Cts ©Oo j dz QilsPYiKgy=@ " @ 3§ ts dzdatswy f Wi pvisqw=0
mMtyd O¢t twjLEzdzlsOldlsy 6d BSHLiBdd >j M4 HBBJ,
(yiw- wiy) + p(yw- u'y) =0. (2.2.28)

[ jMdes Mj Htese jtczoa O HJjCP {8z0E00L Otc@H O H
olststcOIsSO L OGCtLOHO, Is. j. HJCO WEkdSyd OO

W(tw, y) =w(t)y'(t) - w(t)y(t) (2.2.29)
2@ O LOHBoaBdkZEO O HWjtejdyd OdzdzOlIs©O 0o j dz€ O
W'+pW=0 (2.2.30)

Az dz€ ydN Bl Odz0 tb jelsan®z® * @gz" jwady.Olsfon (2. 2. 30) dzO

W(t;w, y) =e POW(t,;w, y). (2.2.31)

ZOB" Odsj HJSCO JtsdhSd Odsls dO

s M ¢’ @ Oftsy Cdan @ dzif 20| tg OBPEds o
d Odesls dfipyuiL dZzo © ot MjCs° O Itsyt

I dHiWdd dzj ft6j SddzOl® WIS 0d ° Of tellssd tlso st
dtzjot@tr sHl C5° hlsts MsHtgYd SO S OWER O dH jinj ¢ 5
ti1.

[H (2.2.29)wif HEBZgSs P Mt

y-—y=— (2.2.32)
w w
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&A'. [ ddzj OtedzOO t©€0Oo jcdz$ O (2.2.32) fj -t6jh Qo0
ZOO ktsySto 2.2.2. U EZsEDEOXPER) OO0 diE B o jzHiES daQ]
‘0O

,_,,

2 W(r)0

8 ) 6 :W(;)t - W)
to

gjl‘u eIn w(t) t _
to W(to)

to

e ts

exr

e

e

) 5O OB (C0 LdscOlsO &0 Hjmdko hsEodo. f st
W

w(t) vw)UMagwnwwd
wito) " i) Fa) < wey

JHOoH] YtsttOHd (2.2.31) HtSBdO Od3] :

y(t) =——=

Pet) @

y(t)=w(t)3lvit‘;)) gv(t)ﬁﬁdt:w(t w,y): (L1 1Y) (2.2.33)

ABEBREZEZOO (2. 2. 3y@)X,.0 teti iy 1 O jiyEEY i OO Sty HG s
dmS stedfisddj WOCksls HJjCO j (odHd (2.2.24)):

W(to; W, V) = \N(to)V' (to) - W(to)v(to) =1
HisBdo Od3j

t - P(t)
V{t) =W(t) e dz: ("t 1) (2.2.34)
e

W steBz O Mt SV O dejttQuizfdats 5 WS u jod ® j (28 § Bs3 4
2.2.33) HO20O0Ik

y(t) =w(t)C; +v(t)C,, (2.2.35)
LO M '€ j0H j
c =% 4 Co =W(to:W,y) =W(to)y' (to) - W(to)y(to)

FdHj >d ey fyCeiVCo®kO 0o j )0k (B2l @'3001s
ddzsj eolDdztidsd j M) Mmtsef O OO |,d 5O .y j(da].ts3s. 3d5dls §s
fMjSth). 16 kSO LdOYd HJjSO ostejHd (2.2.25).

[H (2.2.26) cdzjHOMdHEqA Do ® | & kAL dis s dzj
o jClbwisdd HJCO MjCts” Hike ojClt dO ks (i

9jCltsted. 10 o0 XgQS musHif B3 a7 dfds daOPA @z o j S Iststef
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0Cy,d (OIS zd&zOtds tjh jddjls®OOKLOs j dzC O O

y(t) =y, +WC +VG, (2.2.36)

sfhlsts tojhjdedj dzO0O P& geS @GO j (zf j A D )(,2. .. |
sted3O® (2.2.36) COCdz $sd € tsdzfls Odzls d

1 OB dzj "gCAy L. 6" ded] WD py(+Zy=D.IsIsI)O" L O

2L Q.

==

iz dz¢ uc{z‘=gl§(c)y'=yzcfd30d3m:y'z+yz=(zz+z')y,lsOQO hilsts (2. 2.

] d3ddzblzgy@‘chdz.u'50tsdzo HdW jtej dzyd " OdzdzO 609 j dzC O BSH
Z+7°+ pz+q=0

Cs°0 j Myjyd Odzjdz Mz y®‘® dz0 0o j &S OO C° O

y'=Py? +Qy+R (2.2.37)

COHj WEkdEQidRLsGs MOl MOkt tsH {oO®1g iz SO Is(CR . 2 .
%Ot ¢ HEOIsd j o O (Rie@y j7024735) OO ¢ dzj ‘L ddedlsj ¢ st
fj o Oxded dolsty f(wEOKjdz o Isjsted OO dzO® EftOo ko

[ty HO M HBCON] HJjCO dBdetsy j Mo slsts dzO
(2.2.37) j HOHjd Mt

TS of Ry,
i Y3+Cyy y

COHY Yo, Y3l Yald M) B0 tHtej HEdd W dztpsiejd " Ha®s1 ) J
mMs CoOHWOIskZG.

10Bjdzj OB Blso OO 20 ddzsy j fMlso slsts tjh j dzd
(2.2.23) fj ftjd Mo OMsti ds jdBO® zd dzj Otedzd tcOo j d

[ dztsy j MiXg B sy lsj tjh jded O dzgO HdW jtej dzayd Oc
yW 4y D+ +ay=0 (2.2.38)

2O d dzls jltgon@dztb ) daL s dzO dzj dz 9 jIL. I5jts to frff Qistfn it tOfisls ts to
SOV, W, W, 020 Q9 j dz2C OISO (2.2.38) Mt tsedj Heoj Mo

1W,Wo,... W )] dzd dzj Otedzs dzj L Oo dfded WlkdzSyddq;

2. Loyl M §filstsd Inwly mig WO dz0C,E,t6.5G, 9 d
5OCo O HO |
y=Cw +Cow, +...+C\W,. (2.2.39)
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l stcOHd kO M oftlss j &P | &d R (2RBY).tcPo j dzS C
JfhIstslsts tjhjdedy dzO dzj ntsd3tsc j dzOISO t0Oo j dzf O

yW +ay™ Y+ +ay=r
JBO ¥ 51 BO
Y=Yp tCw +Cow, +..+ Cwy,

COHYpd dzaj 5§ (OdCEzdzOtdts &, G daPtetefre j dab
o sizdzd € sdzmls Odzls d .

2.2.4. [qddzjOteded HAWjtej dzyd ' Odzdzed 0o j &z d Mt ¢

[ ddzgj Otedz® HAWjtej dzyd Ozdz® ©0o j dzS O Mt € sk
n-Isdie jfig] dzOtcj CCEDIKO tc O o j dz

2y (M) +ay™ (M) . ey O ray®) =gt), (>0) (224
C Oy, &,..,a,.1, &, (8g, 0) M L OHOH ] dzd g € ©aBls @ df€id Wiz dz¢

10 jh@e®bj &S00 (2.2.41) bktejBO HO fj
Wikzdz€ ydy(t)dls @ toj H dOm Iz ls L d dzd lnj 1tfst odmHodts HH 9 5 dBiS A3
t=0, Is. 4 .

Vi) =Cp V(o) =Co ... Y (to)=C, (2.2.42)

¢ OHG,C,,....C,Ni LOHOHjdd S deMmlsOdzlsd.

I OO (@F.02. 42) &O tjhjddjlsts @O ©0Os j df Ols
fsuj lsdd Iedsasdjdisls dz0 SHite) HiE® G Qo jodET Ousjo j(d2d. j2is
L OH OH | digf figdds (2. B 54 2 JCautthf) § tz8® §z§ ke O

[ qdzj Otedz® HOW,jtejdzyd OczdzO tcOo j dzds@ fjtwoC tsdzfm
CjhBO ¥tk dko

3,y (t) +ayy(t) = 9(t), (t>0) (2.243)
COHg, & (8, 0) Mj L OHOH] dzd g ¢ ©dzPls Q O] ¥ ZdzC yd * O.
10 tjhm@B®s jdS ok (2.2.41) btejsO HO fj {1
y(to) =C, (2.2.44)

10 tjh0o0f ] O ©OojdS OO (2.2.43) Mt f
sEUCO 2. 2. 2. MY dodeciai@dzt dzoz® iz Pisalgds o je@ o §
otej d&3j demCd fJtetsdzj dezdod StsjWwdydjdadsd. stcO fMmj
CWiduydjdadsd t©jh0o0° jlsts Odz 0o j dgS OO j 1 5§ H da
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] 60p Btht® toj h OokgUzj Ot@O O HJY jtoj dzyd * OdzdzO
tjfts CsdnksOdlsdd §O0LOdk)lsttd Mj MoejHke O dzO fdz
f)lj MojHkZo O &O tsB dzg§

yi(t) + pY(t) =r(t), ¥(to) =Y, @
QOHpc;:al—cons1r=r(t)=@. 44 HBBdO O
9 9
1) . AkdRMdPEk<Econst sfyls Odzz o ©

t t t
P(t) = fip(¢)dt = [ dt =/t =/(t- t,) @)
to t, to
vfBtjH bSO jhjddjlts &0 ftdf OHdOsO -t
yi(t) + py(t) =0 ®3)
>§ BdHJ
Ya(®) = POy, = /1)

0 1,80 mj Hewdse’ly,

Yo 4

lOtslsq’ledzOtsdzlslsB tGJthsz @O dzj FsdBECE | OO

y (t) e P(t) P(l‘)r(l‘)dl. — /(t-ty) Fia/(l‘ t)r([.)dt —
t, t,
¢ ¢ ©)
—g /te/'[Oe Ity ~ / f (l.)dl‘ — It ~ / l‘ (l.)dl.
to tO
2). 1 O0OtOdetslsts tej " j dad J dzO ttQo j d&zC OIsO (1) j HOH

y©) =y ) +y ) =€/ Ry +e“~”r(r)dr 6)
to

10 Ctde€tejlsjdz MdzkyO', WNitbs®j g 0O 0 dzffs Ote Y Iz dzC v dal
o dLKOLBIs (6).

0SSt MicO tjihjddists (4)y,P=eredsd0s0 ©C
Eotmisd i) of = Bsey)Bes@ ydo mEks @ s@af)p O

- /e-/tyo +pe /tyo =

1 sfydzj Mt jfmjkze Ok pzs/E0o s Cps/ Q C OOC Is j
todsiid dz §f sdzd detsdz dzO /tgjO o G A€ Odg Odz@ 1§ ts dzepdzts Btsls  y d
ftejHL d&2OC O wftjH]jdzo@. HJUEBERYS PSOHY HaR] dswd d o
“Ods >j S tsdzaif) tocafte O tedOdEzds b @ Bj k- § ¢ MY tdz
‘Ocdkdzs >j HAojEdiO Std B M tdzj ydeshls.
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[ ddzj Otedz® HAW jtojdzyd Ocdzdz® 10o j 26 O Mts € 5k
plstste Mig WzOte j SCLAOD 0o | dz

QY () +ay' () +ayt) =g(t), (t>0) (2.245
C Oy, ai a, (3,0 Mj LOHOH] dzd gt ©&DEQ O] W ZdzC yd * O.
10 tjh @BOb j dz6g0SO (2.2.45) bkjsO® HO Mmj
o5 Bsdj=tglsBl Is. j .
y(0)=C, Y(0)=GC, (2.2.46)

10 tjhOo0S jlsts dzO ©0Oo j X OO (2.2.45) ote]
LO dzddzj Otecz® HWjtejdzyd OcdzdzO t©0Oo j ¢ O ©H olststs
Yoi §OLbdSzdOwds ©j" jddj O ©0sjdl 0O (2. 2.

y(t) =y, +WC +VG, (2.2.47)

j Sfhlsts tjhjddj d&O ©0oj OO (2.2.45), Is.j
(2247) L O dzgjSs@i ChsdhsOddswydd e Hej dddz Oted
dzj L OodMmdzd t©j"h jdzd O dzO0 RBscj OO 0o j dz€ O

QY () +ay' () +ay(t) =0, (t>0). (2.2.47)
t Oo j dz€ @IWQ (f2s.2kzj aH P GzfsTl Ofiplz 0 ©
y'(t) +by (t) +cy(t) =0, (2.2.48)

o qe=22 .
3, 3,

¢¢ts M ftoj sy tshlsOb.d4 8% Nojtsledy StkO (20 j ¢ MY

WS e wdd fe d o @B)spdl @®p=pfpf', d EZotfmisd ot
(2.2.48) >j Mmj HBBJ]:

pZeP +bpet +ceft =0
ddzd, f sfydzjePy j dsjiflsjo ddipts O:
p®+bp+c=0 (2.2.49)
] 5 dzd desBp)ss p?+bp+c Mj dzO©f QOO j od flsd yjdzR ¢ tsdzd d
600 j dZC OO (2.2.45), 0O LO®BQYUS PisONE QYO 48 Po jndz

0SSt ipMi Cttejdd dO COwOCkjtdmsduddsls

w=eP' § v=eP2"'f] Hoj dddz Otedzts dzjL Oo dfmded tejh j
TBRSE ] 20 t0e j SO (2.2.48), O Bdztsy j Mlse slsts
cQoQ@dastsy i HO Mji dqLteOLd ot ¥ sted3O
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yh(t) =Cw+Cov=CeP! +C,eP? (2.2.50)
COICji C,fj ftsdLotdd] CsdkZhsodsd Std LOsdhnols t
4j GO Byt tihjddj dz@ Po j RIGEY 6B. ¥

y(t) = Yo (1) + Y, (1) =CePt +CeP? +y (1), (2.2.50)

[HEjHED OF j55 &0 W kdSyd 0@, Hf OmEET 2¢Ot
sMisO kjh¢ts d BO®LO Mkflsdddd] ©OL ¢ d/SHEOS 0. |
EdzS yht)lsh® §scesHjdz sBddC, d&Oft. OCs j dzd daj ¢

ots ¥uielogi C, oty fdjhmds HO Mmj SHEjHJ.

[H otjHdssMisdlsj dz0 Sttjdedlsj dO S OLOSCIs] tod
BJHOL tj Odzdzd d tOL d&zdyded, S6°EkedwOds ¢ s&fdj
@O ©jhjddjlsts SHdshds SOLOCktsls dO SHLJds s
kOO ¢t sfdhkeO.

10 Mdzdyjdz deOyddz dd3sh HO fj ©OLEdzZjHEZa O o
dzj Otedzd MiusOo§ EHakifls Odzlsdzd OOy Isted sH § s9 d Mt
Bse j &Z2OIsO twOo jdzC O My HtsBdo O0Is ots WistedzO
M sdej dzyd " Odzded W EkdCydd ot Ctsd WdcecktedteOOls
zddesds d St5d i dddzj Otedets dzj L O9 d Mmydzd .

[ ddzj Oteded HIW @y jzupf § Odpded € sdzflsOdzlsded € 5§ W

jdzjcOdzsdes M) t©j"h 0o 00 Mt feddj dz0 O [ Of ZzOfmt
>j] BdH] §cCOY0d0O 65 dLEUykeOS jlsts O [ Of zOMmEe

I

==

dzd
S
ic
f ts
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2. 3. AVIRDPDI HAJEL OARMD

231. Atotedgyj H

ANewddtstsj H M fwoddjdized LO 0dOddL O d&O fd
fitedsndudd WEdSydit) Mo Y Bdg dafs Qaasfddsj delsj ¢ ©
fjtodsHdydzOu Ofss ffjadylsssid o] Oz@zQo@®@ tgj H dzsMls L O

fA+T)=1(t),- o <t<no (2.3.1)

lted bBO, dzj md3d J HO tMmMissd dadlsdzt Q Hj dz ot
Cts° Cetodzd sls Lkmdetsg B Q@  wf @)t thglig@C. Gixj jS O dzr I dzis 0 1SS
fjtod sH g e 6 bzd@Q dzd{ s | s @txa, Is. j. WEdSyddlsj
dMf sdzdzz o OOl 28] O yedts Ols@ tc Gdzd yj dz o tej d3j dzmMS d  «
fdtedsHdyded .

Il Ysmjej s@@yryo(fjtedtsHdydzO, 56 te Odzd yJ dzO
fjtedBHdO OCts 5900 Wk yd O dBBO tcetOddyj dz Btets
seteOded yj dz BfcHs * ff ey €lFjifdsls dz0 B d dzts, fiftfts ) HY j tod ¢
lsj st BOIs O d&zigadihlg),d®dksy ] HO M Of oo HmEjdd.t0 M
ot tej Hj togjd tcOsdgosdz Wik dBSsydmPlsP Isyscd COHJ
dzj 16 CddzOlsO. It bsuSdlsy COHj Wkdlyd 0O |
Otedls d3j Is o \fCaBts O tedp@cqdmgrds % zdzC yd OlsO tH dzj 9 OlsO (

dzO HdMC tsdzls d dzlz d ldzPls djlemste ffuds  fiagidgsh St My dLe jHE
MO @0 selstctdOdkdshls &0 fehstsy jtedsHdydl

Wz dzS yfdt) s f § @affpiH Of o) s M@ O o

()——a0+a akcoskt+a by sinkt, (23.2)
k=1

COHJ Ct5§ ¥ dynzitasideseid mgek w0La,...) d b (k=12..) ]
SHtej Hj ded Mts

a, = (t)cosktdt

‘L
ff
-p
p
Af (t)sinktdt (233)

EIH bIH

q(_
-p
fi"kbso, Witk u@p®E 1 J tdafsoaisjueEdo s is
skSk of dzj S, eI d ézls ptOLOflS] WlkdCydd My

Aztctfisio tiH Mts o o j Hdzw @RiER dz0 tc Hhdzjsdedrd ddfids | . R O34
L O3] xGlwd/d o5 f jtodsH dydzdisd(t) ¥ &z dz&y df ‘Jds d i jO
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Hse do O ﬁ]tsBHSJFé()izdg%g,sznﬂﬁﬁfsﬁ ls QEHED , f joisef ) o J
(_; -
20, S0 Mf i3 EEON(H @] (@O e jsits fdj H dz

fged—xg—iao+a akcoskx+a b sinkx (2.3.49)
¢P + 27 k=1

cowg,a, db(k=12..)Mj L OHOH | dzd Wistis BABFOYJ P dsts  dzO Yy
s o©O>0°] &0 MsOwLOlO Mgustdy, deczd g @ ts Hiyfsy dZQ s

W Iz dzS mcﬁt)zdg%ngms f j @dfifsin Qf toj Is fiplOotigme® Hif & 5B dzd €
9 -

()——ao+a akcosmﬁa Iq<smk’0 (23.5)
a &EO5 ANy
COHJ
d
a =+ Af(t)cos tt
df d
(23.6)
d
by —% Ij ()sm%tdt

[ desc bk oy 5O 6 dfjfueagedigjds Oo ko O @i O LO
ZO ¥ EdIQHfOGE O 5 d dzbH o OultisdsOMs HEo OO W 2dzS yd *© O
HiWdddeO dO Bdds C6H Of §dotsH jlais OzaRfa® ©HO ]

Ehmazse disy dO [ dtedndzi) H Y ted s s@QHBE Q) dfitsP M d3j Is
fjtedBhO vOCO HEBJ] BOKO ¥k dSrkdet@EB] BISEO s5Mj >EC
Ctsdzo jtoc dte O € i) o jdgflsy do'oGliisls sH 0 H IS

uts fodish &0 (L dOldsls sl etiedgbicd S d
(235) Bty j HO ShsiiLCHEYlsiqf octts H dz0 ¥ 5 tc BO

£(t)2 ao+a az+bfs.naekﬁt+qk8

k=1 G -

(2.3.7)

COHp= arctg(ak/h().

s dzj SMddsls odH ACcEEOTEL Z&PH | C O O’ y
Cstedfmisd, Mj HsBdO O Md3j dzOls O

iko/d)t 4 o ilko/d)
cos%t _€ +2e J (23.8)




| &206 @I, &5 Istef ycetshB

kp, ellkerdl_ g i(kora)

sin—t = - (2.3.9)
d 2]
ots dL 8BA)SI Y5 flssO -itsdL B @Bs dzff cOMmfs dz0
Bsyd HO fMj LOfdhj ot Mmdzj Hdzd ts B dzd €

()= aoawzméww+awymwwmt (23.10)

R Celpg,y M Hj¥dddeOs jlsts dzO@ desodlsj S Wdy

=2,
0 = A 2lbk ,
C =%jbk, (k >0) (23.11)
] HBEEEGLjH o GGEHO kLD OGO
f(t)= a c elle!dr (2312)
COH § o
C =% (::]f (tl ike/dhgt, k=0°1°2,... (23.13)

ltcjlsMisOo o OF jIss dzO® f j tod g jldzd s § @) dgE ¥z2d dzd
HO Mj ®BHtjHd dLdzjL sl dO dddj Oteded sls Mmis OB d dzj
tcOB tsls O, Cse0 &0 dzjctsadtls odzjL HJjdzZEea O f jtedt
Cs' 0 ¢d LOHBoatsdzkze O Islg®@B af d dsjs Odz0 ts79 Pte df risdinjls. O f € (
shdetso OO 20 daB g 51O Isfj MJEzIsPL O dzO dO o OO ¢ dzO
Wtej CojdzydmC OIsO Hisd] dzO. dlhIsddzOlIs© dz0 wtoadj ¢
23 7), MistejH S0 fjtedsHdyuSdsls MdecdoOdz &
fejlsmlsOoad Mts Ledte dO {iteisOdsdsifidpddinfies HEfU€ HJH jfigle]jcol

ORf dzdlskvd d WOLd. stsdz0 o @&f s9 ddOd axlf@zf Ot j dzlz i
MO ddzj dz MdMmisj &3, btscOh dJLdzjLtsls dO Mmdhlsj @tsls,
gimiss OGSO "j BdH] f(jtedsHdyj dz Mmdc dzOdz, ¢
ANztod jtotse | @] Hsts* ZOyddze Hd OB ysSdlsjy MmMet’ Milse O
sCOOCjtedL JteOOls MftstejH ISSO COCts HOHJj dad tsls
¥WoLOlo 2O Mit¢t' HjHddd ROttdisdzd¢ dzO o dzj L dzd
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232.71 jWdded yd £ @ d geEB OO0 dzh¥ stedkOyd " O

I dzj L dzd sdzd MY @ daPpldgp i) lDjods s BOIsMC s EftcOolzo OF j
ftodf O" OO0l dz0 C dzOMOIO dzgj f jtedsHdyded Mmdc dzOdzd .
dme stedmMlsOls ftojHdsMisdls] Std ¢d dzzH Ol &jlstsHdI
Wtcj Cwpdjfiti df tslezj dz, dzO0 ' f tco s BlAdGiB OMHEH 0 s dz@ 4 tsfls
stej sdO j dzO@ o 0C o d /AxfieekEoqisly v | dgtsisjO OH CzOfpjs C Ots t
sO¢ Bz cso OOH G diREEOJtcd d dzOC deizTaSd ddei § j tod SH

odHjdasdzs | HJCO 80O Bsyj HO fmj ftsMmisdaec
tRIOdgy MBBjlsO L O §jtedHdUdzO, A st gausisnts dzj | dzO
j fjilt@pdfiaRls j ctcOdz, C¢8° Mj HBBdoa O dzO® Mmdzj H dz
313) otwhdd L O dzO0 tde®, 1 tfic@ d3ff wasAH® JISPSC GHHSB |

s MksOo ddi323bx) jd®@ylgts Ols@®OYJdz My HBsBJO O

f(t)= gl =3 fif () 1t/ dxgyko/di (2:3.14)

0 tejdjyddBisof widejdgCizd da-dO taizfs dzd tdff d BOOIs
OB dzd kg wfdc.,,  ys=kp/d. v 5O fo dls &OWGJHjd §C
Azeto gEIR314) > d&e| S s s (kelp/d, sH dzs iy dats

oL dzd € @lsQ € sz dAYHROSL Ho O Misfyj HiedE p FdaraRs dzd y d
LOMBB] 20 dzO o9 j HJ ded s 23104 HimigefglOd ot dL OL Sls  (

= 19 - 1 2 -
ft)= f mXgxd™py=—— 3 F(jm,d)e!"“'Dw (2:3.15)
0- & L e L &r(mo
COHJ

d .
F(im,d)= fif (e ""dt (2.3.16)
-d

[ 5C t5dzS b s s O d Sd08 O § 5tc GBijldC sty ydesls,

Dw >jlgyd SCtdz dezdzO, O (L tcCA3BE) SHHSEE Hjalsds
ddzls j ctcOdz

1%,y
flt)=— w)e! " dw, 2317
(t) Zp_lzi:(l ) (23.17)

COHJ ftoj 30 RBYEHdmdz] OO (

F(in)= ff (e ™dt. (2:3.18)

lted kO dJdosjcteOdzsls 231CB ) H jShRmdISGs ¢ i ks © O dzGs H

dLLOL2BE Y ) QIHLB) dEOOL MmAdhndo, jHJimHEsd j ds O
dMf sddkzs © Emdssdls) &0 [dedhidj ot Mjcts‘ ¢ sdy
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I = ff (t)dt (2:3.19)

dazo Cwdzj ydz© o tej H dztsfls, hiss ftojlsMlsOakza® HBo
icLdmlsj dez b @ OO dz W steBOYyd * ©. 10 WkdC yddlsj
k ) sgmlsg)( pjdzddsi HJCOBIUERZOYUPOPs sezO sdf sls 1 15
Emdztse .

t d 20y gd31s7j) 284 80 O H 4 b totfitiEacEi@dzhY stced3Oyd O,
Cs°" 0 sBduydes My GLEZOYEZs © Mt

Fiw)=Ft(t)] d

tt)=F{F(iw]

(2.3.20)

COnJF BB M L dOujdd b6 aiidandlgssd O ip
d dze | to n EAOHEIIOE O dzif ¥ ste BOYd * O.

0O Mi ¢wlsMmjlisd d3d HJQO fms ANztedj B9 t©jH SHTtS
cjlsMisOo o OL WIS B d3Q ISl HEE W s s j od sH dYS
ydd Mt sftjHjdjdd ledZJudZCf OdBsdzd Isznd d
Cod dO dBzdzlsdfdzdlsj dO §jtedBHOISO dO ol
fr]é ftoj Bddzzo © Ctsdz A Eted | soCzgld tg QedgfrisiHtxitadd @sd] -
Y
te fi

= -

r
]
¢
' 0
Cuydd tH bdfslks foyjldd khMdassd &ty Ol &GOk d
d @O feshmssfjtedsHdusd WkdsydEs OOL dzd €

dzmW steBOYd = O Md IsdjdiBy daj jdare Efdzjdzatizts. sogfQadsfs O d3f dzd
tc OL dzd CHOMsJOC Wdgodzyd disjy dz20 He O MmtsMmj Hded ydzj dzO tsH

U SsjePzEg OO dzZmY SteBOYd O djyd ot hdss
OdzOdzdL © d fMddzsjL O dz0 MlsOBddzj dz e dzj Ot j dz fd M
e dzOdz sfdh Odz M ¥ kd® 4§ zOBOk O sl Py tdd O® s
bdse d.

It O° esdzj Bl Btets' dO fweddjdd SO Mmdhls
SHdzj Mo OF jlsts dgpdeil ZgeC Wwds" OdsdAs j e j ) HtojH SHtjH
Bsdi3j dels, ¢ hdsB@UESEEE] &ls j . ks &Moo P HO
fl)1 0L @0 vOSodlsj WidsS Qb o Odnfiaf o) i< COEQ OLoDizd
¥ b dzS nitath § QD dzfi W Ste BOYd O M HiWdddeO Mt dds

STNEFINO

dz
de
d
B

0]

O > N

F(jw) = ff (t)e "dt= lim - f3f (t)e "dt (2.3.21)
e- 0.

COH] fHddzls] ¢ tef@)dzQleD tiokizf gD ® | d2B.17hts dL 0oL
AzdzS ydF(Pw e W d dzd e O dzO AP 1) L wmQ isls  gzd @O | S o C
tc O dzaldDte 6§ O MW BE®Y J * O.
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247 01 [ ¢ufl ¢ vtorenltf ¢oArRmd

2.4.1. rjiWdddyd O &0 [ Of ZOMse OO IstcOdzil t5tcdE

1 t6j HAR SE@adsijHZo OF O o iz to & 6 &) & ©J Nezfteifg Ols O
st OdzED HH) O H OH Jd&@§ 6O thtidzjchisdts , tc @ L@z 5o Cds@®
Is tc O dzfm ¥ 15 tef 3 @NTlS D t6 | d3j Ozt H @) tiffj o 2CdASRs ©o L Oz dzj L
p0¢ j RBY @ Mdilsj dgfiey s L O PDolftsod @S| dz0 Istod Cs@® W [z te d
kO saR® Y@ KO oi3j 80 tcEteOddyj 2@ BdHj  >d
Ctsd BoHy Mj Miej>0000k dzj G5 LOHBo Sdkzzo OO0 Iz f
(2119) . 1 cEGHESEEREE UOLo @)% OC kst edP ¢ Bdzg j t5C j
SitjOdzjdz, YL dlsde jdz d hHstalisdrdats Odttisdsj 5 B tets ' IS C
A f (e |dt (2.4.1)
0
Ctsdzo jtoe 6 O.

| eefdzse O dzOR34 7 EZB@AB | dfj Mdzs M) §sCOyEZo O H

O A

. g .
t)e st =2 Aerf (te e 1" dige! " dw (24.2)
-u B0 Y
S H dzts ) dzts

o ¢ . g, .

F) == e (e 1 are hqu (243)
2P o ko g

4l oG9 j HEZo O i3 d2@ S H dzO

S=s+jw (2.4.9)

defmeo s’ o @Gdp @B £ s dzMis O dzls slzsg, JHidsHnys By j=if MJ ¢
G dzls j st OYd ® @4pO Giste@slid{j Hizo O

ds= jdw (245)
d dL @Bkt j HO Mmj LOfdhj ot MmMdzj Hdzd sIs tsB dzd"

tjo g [
f(t)=i. A éfif (tle dtee™ds t>0 (2.4.6)
e o j= &0 g
10 Bdtses 0 dz0 ftejHratsHAddSls dLteOL Mmj HJodd
[Of &ZOMtse O KEO@NY tGd3®
(t

:L[f(t)]— Af (e s'dt, s >s, 4.7)
0
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g+jo
t)=LF(s]=— pF(se’ds t>0 249
g-j=
10 gsjHddd o j dztbalef weq 24fB jis RYIBRC &) o oGH® j H Zo O
fMdzj Hdzd Isj Isj tod3d dzd :
L - jtcO0f k@it 00 sttOdhy stekOoyd 0
L'! -sfjtcObttt &ZQOffkoOfss @O®O&NY stedkzOyd O
S -G tsd3tf dzjt e €O jodrEd] SOs B dzj C @O o Oted ' OB d&zO
[Of ZOMse OO kteOdmy stedBOYd O
F(S) -¢ ts s ot da¥ & S Fg)id 05 0
ft) -stcddeOdz 2O Flg &z yd * 0l ©

[ O dz20c d&zOMddj HJC OW §tOfAEMED O O H st @ dzff tc O
ftolstf sfilsOo C O 4Nizls jHOE Ofdnshlsls (2. mMOMdes j HSO @
ddzs j ctcOdz L Oo dfd H Yikthdolsh deGe Ré@asdis® Ols ©
S H dztsthuzise sdzj B 2O O &0 WIS s o sust D) H S, te ¢Lj Oz
W2 dzS yfdt) © sz dzj € Mz @S)s> jdzdiEdHj HjWddzdteOdz L O Ists:
5B ZOM ot wORM] OO dO (& djsHMdoOkO o O0ted O
[ d dzd 3O zcz@As @) s 16 PB B | dzj 85,4 A toffts ¢ 5° O 4d)dzlsq dg® O dzts Is
CdlgOy o toj Hdztsls Offf fny dAO® | UdDo GO Mts dzkz Is dzO Is Po XA dzo
Gsdzj B3d dz0@, MtstejH SO, O BHijHEZOO d® dzd S O
2O Ct®fdjCMdOsOHy Bt Ol ¢ 47 ¢ dzli€ jsaize Q detsly dzls 2
SHdShHds SftEjHjd dcdalfoof ikt ad & S BE)S & dj S 1
20 ttod iz Ely ¥ d kchBG@YE L 0 &Os" 0° ) dd [ Of &zO
WsdgOyd  © >j BdH] dhzhmbtdeOdd dO d&j StsdkSk f§tod

1) [ HinC S ypsQ b g€ Hd ° ©

JoOO WkdSyd ©0 j tH (tfmjBjd dqdzesjiej m ot
s j daqtc O UECS sy Iz dzSipusq ‘ Ot fistz H P j C d dz te= 6 IsHs@UE Odg O
&ZO widz, 20 dzj ‘L d dzd sl jOihidae d dL oL

€0,t<0
Sit)=1i 249
) {1t20 (24.9)
1ts HjWddedyd O
F(S)=FPS(t)e'S‘dtL%[e'St]&:% $>0 (24.10
0

tfBSEjH kGO, Qisd3u’dzjgfnthﬁt)st%tﬂzt$ﬁ bz dzté &z iz ) G
Zitsls HEdBOSHYSEBd] B SHOY DB OO j Iste O dl st d3¢
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BHMSCSYdZOO WEkdSyd O j HijWdddeOdd mMO®Rs of HJ
ftotsdzd dadzd @ ©

1+ bs(t) y

b bS(t)
1____1_|
: 2
| |
| |
> ! ! R
(o] t o to t0+6' ['
wdz. 2. 4. 1. wlsjf (8l wd 2.4.2. R dzlz f)Is

I 5 d3ts dfj daldipesls © d3ff iz Is d &Y 2z dz0 W =gt y d

1082 EHEo OdzOsO W 2dzC yd t ©0.d B30k df 6y €@, dz s dads
ot HdzsMmls dz0 Wk-dzOyd QIO jSCistof B dzd 3 2o O € sdz  dalz
fL dlsde dzd ohg ji B§OMNIY @S jOdsOO dedayjda dzsfyls  dzO® W k2 dzC y
t- 0 j jHdzOCe @ ddg@ sdleafllinle @S ts8 sdf yjfmists My
ftod fteskzykeo OF jlsts dzO HJdzOBdUSC disy MmdMmisj &3 d M

t!ir& f(t)=1(0,)

qd t!irg f(t)="f(0.) (24.11)

)t Hgdaj ydzO d B zdzidz® % zdzC yd - O

[ Hddej WO d st bz o eidl) j¥ i loysf * 9OC © % 2 S yd * O

ddzsjtei i L O filsdfiddejddsfflde® Ede@¢ j . t OL dzd ydzd ©Oolststec
5900 WkdSyd O dO e j>j dzOyddzd. JH ¢&dzj HdzO

ddzis j @ttt JnO Mj HiWdddeo COCH
dt-1,)=0 L a, t,
ftod Bhsg otejud d (2.4.12)

et - to)dt=1

-a

[900 Yk dSiydstesy jsc@@sfjS St (0o cOC s5dzj dz
fsoteh dzO jHBOCO O 2O | H J daddagf@s b Hifs dB jBfj Cifs cijca catsizt
ot 3j kP wWistslasyj HO fj OfestmdddE0 s d!

dt-ty)= |i_m0d(t- ty, €)
COHJ |



| &206 @I, &5 Istef ycetsO

dt- ty, €)= hit - to)- z(t'to' e) 2413
I fshdjHdifltsly) @ hlte@-€) ftej sMisOo o OO j H
sHMEsydzd WkdSydd Mt oyl gdc-tf+He) Cddz o 5 Bsd3j

[ Of &ZzOMse OlsO IsteOdzi¥ s wlsOty)dy jO HAE® Wb HOdzSday dff e
dzts Mt § tod d3d dzO wiZOW dfalaby f c@IsxB s s H

Llalt - to)]= 7t - to)e S'dt
0
ddn g azalt- to)=01 @, t, udzj by j O M dLe dzj uj
Jdzs j cteOzsls. E@MOHEED KOz dhsls &ONOoOEs O ot
oteamMdzs o N3 &P HESBJoO O3]

) T

L o 20 (2414

It fsMmjejd MeEyd' CcC0 J&fbEdhsls &OfMksoy
(t0=0)fr]4' HsBdo O

Lla(t)] =

At &BIO WkdSyd O

L0V dC Bl dz0 O dHtP=atBb) dk ydi '0al§ @z 480 udz. 2.

sk &gz gls ¢ dz0 o 00 WbkdCyd O &syj HO fj H
dqdzs jctcOyd 0. vOLO otejH(:

F(s)=L[atS(t)]= te%dt=¢ a 1e5tfzj NP
& b s,
) (2.4.15)
e 1 49 _a
=g a?e tBo =2 s>0
L 0 Mizdudidz dzOht §ddj &z0 O §Ootyd OddOkso o
;n_l :E
Uyt 'so=5. s3>0 (24.16)
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A AeS(t- 1)
ats(t) A

A 2

wdz2. 4. 4. [ Sy sdzj dzy
dHjdaelsduySd jHAOSCo O dzC

tztf

4) 1 tesmissy jtedsnduded WkdSydd

stdithdgidzd sy dzd C s d dzO UtGBff]lSAﬁt)ﬁthﬁ'HdudZdlSJ
BYt)codt dzj fdzts Mj GHtEjHEe OOk Mt Md dzdls j

jat _ 4 jat
st)sinat=5—"% " gft)
_ _ (2.4.17)
jbt - jbt
S(t)cospt = % stt)
10 Ists’ dzeOuddz fng HtSBq’aO
L[Agt)sinat] = :
3 ;a Res>0 (2.4.18)

4ts dMmisdlsj md3d dad sy Ols HO My SHtcj HOIs
ftekph jddlsy CoOLd fjtedsHdudd Wlkdlydd

L [AS(t)e‘ St sin at] = A—? ,
(s+s5)? +a?

[ ] s+s) ,Res>-s. (2.4.19
L{BHt)e ' cosbt —.
St (s+s)* +b?

B CMmysdy dyd Oddzo Wkdsyd O
10 j Sy tsdzj deyd  AeS0)siR) WHAsBCHPIO O

A e (a+s)tﬂu - A

; at — . - (a+s)t e % )
L[Ae S(t)] Agﬁ dt=g i o Res>-a (2429
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10 jShY sdzj dzyd  Qetidts §) S dEt yi [QzQzO&E &ZO L O
t<t, ftjmdisks 0dj

L [Ae' atgt - tl)] = Apg @*kst- t,)dt=
0 Res>-a (24.21)

AfP

t

lts HOHjdzdIs] fHteddid to(d, f ¢t sHsOd Slsfts L S (
HsBdoa OF j] dzO C i3 dzi € Mdzd Is j¢ tsdfd g o dts Hdz@] daisky dgSj dyrd do
dz0 Mmd mMiEPQpdRENSC & L tcQdassay@eO0.d3j HJ SO 0O0dzOdzdIsd y¢&
tcOLGcdzj HEZo OdedIlsj] WEdSydd mMj StscOh e egtzs OO |
WOoClststs. g4 O My MO Oz®L B ] HNjo Od e EOENES Y
COkL Odzdz] . RMss s0OC O, M ¢ sd3f dzjteCdm difjlst jts e € ts 9@
MisOe Oo d3j 9ty HdzsMISO dzO Of Myd ilg A L @Y tc @ef th ts dzt
Res>s,) , M jydW¥ dteO >d ° 6 SE@OKE] 2@ d ©z0 8 ttO@Is
MBOIO WisspOuglif ' © ©H ttOLGcdzj HzZo OdZOIsO W EkdeS yd*  ©
JHdzsMls O dzsMB ssp sMfdOEze® M HKE §5s5ELE BF J § 5dz0
dL sfls Qo O=iffjtc jIH j dzj dzd Is | todf te@L & 5, {f ffies/H tds@LOB dizd o dzts Is
JoO dsyjdB] HO 6t dOfttOoddzi btsdzikz {tstcOdsts { 51
Ctsd 1 sdOsOBE > 6d wWOLEdzZjHEZzZa O] M SCOEL Odzd
dzOodzd Ct5d >J G dgOHEYlHsHaz@ djdi3j s jJ Kiddze B tej HJ
iz Ists, LO (et mHE¥X). HOH ki@ Mistg @@RO,] Of
[
tcH
[

(arshgp o AE e ™
s+a

lzlsdzO Ctdo jtec | dajd B Jnj & dzOk d of dsth)ls f5 ¢ dzts iy ls
Hd otL GMdtsesO® dO0 Higdadldzdddd s dL fOL da &GO C
COh fsMmjeds HO fmj dOcd&OMmks O.

(HJdz HwOCIlsduyjdze dzOyddz L O HBBJOOC § dz0

fnd e
otcj
oY
Zlse
fmd ¢

wikd ygdadldi Md L OHOHJ dzd Mt fdisyQLdzfit€ @ dapdpld s 9 U ¢ d
lsOdedz,@OﬁdzOlﬁ]@as@dzantstsag@uq‘ferO,HtsG:HlﬂtdzﬂdztSDGtsLs ZO s
GOl j tod * Odz.

[HEEjHEZO O jIss 20 Ctdsfdzj CMmdedlsj ddStsod &S
sfseddedlsj dzO [ Of ZOfMtse OO ktOdhY stedsOyd O,
dL dztsy j dzd .
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242 wot Mo O d&zO [ Of ZOMse OO kEOkNY stdkOyd‘ O

Hujttej O dzO dddzj Otedzsfls

[DO bjtkjdO fMj HSBJoO dzjfshijHds Mt
qdzsj ctcOdz dzO0 [ Of &zOftseo OO |lOdzl stedg@d 0.
T dBEC BBk J odPlazO e d s, lis.f i cOfpjstdL LOL o O € G

L[af (t)] =aF(s)
L[f,(t)+ f.(t)] = Fa(s) + Fa(s) (24.22)

Cowmjj ¢ tsdahiFdsky 6,(s) 9) ¢ s dzj S Mded dzd Ffpd O W
fo(t) tej MY j Clsdo dats

2)ydmlss ostchgydan €

[ Cz0B? kHE® Qs & dlthud f(t- 7)) sn dhls sBddS, (g
oS00 | oty diijEpStap dsjCOs H dzs ) (BAZ5RE b@E®  § s
HyWddedyditss do Ol

L[f(t-£)]=ff(t- £)e Sdt (24.29
0
15 oo jHEo OF j ist- 10 (ddyeklt) dz®ls @ L EW)sls 1O
C sy dzj € fdzd B I\ degBLOBEOEHE 10D H o O i3]
a &0
L[#(t- 2)]= fif (y)e o )dg=¢ ’Sgﬁf (9)e ®dg+ fif (9 ysdgg (2.4.24)
-t e 0 ¢

o}

A

f(t)
W f(t-¢)

o [

v

wdz. 2. 4. 5. MMt cOenisdlsdts) Hsyds ¢ J

s qujfl>4)t00 o<t (5.flg)1 0,g<0) , fwodisk ydjd ot
HOIO dzZO HJjMdzOIsO MisteOdZO tH GtojIsa BH dedptisls L 6 OL
5000 LOGCEOHO | F{shapl dj lf dg@talf)fs s Quishi@slc j H 550
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L[f{t- ¢)]=eF(s) (24.25)

AOSktsE®isifj od¢0O WPdiststt odeGHdsjydiy ¢ = dzd
J H dzts ) Is O o Hizisy dgd tigshsldstic Oclz § B ts ty digth © J

)1 sk Misko O° ] O S b dj S hdadsl dd¢

[MEBd @O0 dO EOf ZOMse OO kEOdhY sEdBOYd "
Cswdfisd L O @OB" 0° ) 0 Codfdjndds] d&f§se
i C MY 5dzj dzfdls @dkz) dr Bjodets §t5 HiWdddyd O |

L[e' st (t)]: e (e Stdt= fif (e o kdt (2420
0 0
1ts atso jHEZD OF jAstsS+dgte ) digodO s f L tOL, fj HtBJdO O
Leste ()= ff e “tat=F (1) (2427
0

SHdshdts, o 60> 0f o0 dz0 MisOKols o
L[e'st f (t)J =F(s+s) (24.28)

4d stsdeotsdzzyd ° O dzO Bted e d dzOdzsls

[0 fjlsfsmsOs ddj f(HiCOH B HEEY] MBL @ 5dzo 5 dziz ™
ddzls j ctcOdz
t

f(t) = .t - 2)f,( )z (2.4.29

0
Jdzd M S tsdze szizy §(t)Qf Fd vt @ yd dis
o} t

F(s)= /& *'ffult - £)f, (¢ )deat (2.4.30)
0 0
hlsts sy j §sfscsHdgs HO Mj LOfdhj ot tBddS

F(s)= " S fif(t - £)fo(¢)S(t - ¢)drdt (24.31)
0 0

COHj hists COCK WOCktSt ot §oHJdds) CeOdkdzOlO W kzd
WdS ySlt- 0. uts bsOjHI] MEOSde &zod H-2)0i W kdS yd
o toj d3j cais dzjL@O o & jodsy s H dz&(h), Qi . f{ti£)o 0L O
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t<t,§0 §sLOHd k8O d vyj kOl 0436 HIQZIsH SHEED-didaa sz d
%O JdzsjrttPyud H@OSC o O dzO dzlz dzO.

uts ftotsdsj dzO dd@D tafjdalsgifipdgiQiysfls O HtsB d 9 O3y

F(s)= fif2 (¢ )fa(t - £)e 'Sl - ¢ )dtar, (24.32)
0 0

JdHJS(Dq)10L®<l‘, sots’ dqLOL &Yy HO M LOfdh
F(s) = fif2()fif(t - 2 )e S'dtar (2433
0 0

15 aftso jHIze OF jogstd- Mz tsdzj HzAet§tStism I5[@ deOa. O

o o o] é]
F(9)= it )fiflode 0 dyar = it (e 6 (o) “otguae =
o 0 0 &o ¥
= Fy(s)ffo(t )e 't =Fy(s)Fo(s) (24.39)

0

efstejn bsO L 0S¢ aF(9sdudl)) d Bis)eo[f, b
sts¢Oh

et 2
Fu(s)F2(s) = L éfifa(t - ¢)f, (¢ )dz (24.35)
& d

Lhisj & johyls d tdsj fulz@eyditg §5COyEZo O HICO o]

At
F(s)F,(s) = Lgﬁfz(r)fl(t - z‘)dz‘g (2.4.36)
& d
) sfydzi Hdzd s UHTg Ot i fo Oftaf,tzjodE0 ko ) M dzj H ded 55 5B dzd §
Fi(s)Fa(s) = L[ ()% F0)]* L[Fo(0)* fu(0)] (24.37)

COHj*MBMji L ZOUkeo O ©f jtcOstt &O Ssdosdkkyd' O.

5 v j stof &GOd L o tgeH] ddEDIztdslde
I o) dzez@0) % d dzd yJ OPOMEOOL O kicOdMY stedkOYd C

odf(t)o_ Ldf(t) o
Le—10= Lo st (24.39)
Edt f ' dt
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O 68 ftojsfsMisOaddsy dzO" 9 Oy de tsls Mdzeyo™ o
flt) A BO o] Cddz tsl Usseu@ Ol  f tod d3j 2O -dzO f Ots
CteOyd O RO59LEPL ks j o]

=(0,)- f(0.)- (0.)+sff(t)e Sdt=sF(s)- 7(0.), (2439

0
fsn ko §oi@ i) fE)no | ¢ sdisddzodsd d% kzds yd:
(iii ) w Otlin;joe'Stf(t):O.

10 Mmdzd uj dz dzOuddz Mt MkSyjmdoe do { ted i dzO
HO MJj HBBdJ ¢ OEYYIE idde sz CEBHSHiSte G d dzO dzts Is

AN
& fn(t)g: SF(9)- é-’lsn-kf(k-l)(o_ ), (2.4.40)
g dt' k=1

fsn bfge® §shssd, f{t)gddad (ositsgs d dLotsHd HO
C s dgls d dpb OB w @

ime st KE)=0, k=123..n (24.41)
t- o
OujbtjBO LO (dlsjctOd &0 ke ddodsls

sE®Rf dj Chmddsls d&d¢ sH Jdsjceodsls do ¥ kdg -
HsB dj 6 O dfdsbe yl©] az00 wq ¥ d dzd y d  @d ©20 M dzl® js ©tc @ dz Ot

W sBO Y kMe .55 o Ped=EEOdv=f(t)dt10 st d&Oudd mj HGs

o] gﬂ t g ét g
F(s)= ff (t)e Sdt= eeS‘ﬁ()dru +snae ff (¢ )z colt = sLéff (¢ )az u
0 8 o b of o g & g
(2.4.42)
s H dzts ) dzts
ﬂ
Len (t)dte= () (2.4.43)
& g
df(t) _

ve 0F F=[10.)- T+ 1), cdyi idudad ddsybando ¥k dc

yd o HJquztmodzi@)mtstsq@;H;dz;dzo WikzdCyd 0, CtsdzlsddzkzOc
t=0.
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uts MEZSYyjMdo dz® fted Bj 20 dz0 § Otyd Odzdz® ddzls| ¢ teC

gttt o
L &3 if (t)dt”gzins), n=012,... (24.44)
o o g S
1@&2 > BJdH:
gtt 2
L &3t (t)dtdugzif) . (2.4.5)
o g S

NujittejBO LO dLotH dzO0 St dj SMmdedsls dzd ¢
0CH(t)] BSeddod d&o ¢ BEyd Soskd, s fpdiSdz o 5
&dlsj lsysd, fn;d'gss)'lstgas@qnss;f qLotsH

d ';(SS) = %5 fif (e St (2.4.46)
0

4t fteddzj 20 dO ftcOQoddzOO L O HdWjted dzydtcO!
HsBdo O

dF(s)

ds

= fy tf (t)e S'dt, (2.4.47)
0

S H dzts ) dzts

L[tf (t)] =- d';(ss).

uts dMlsOl0 feMsOfCO dsyj HO Mj BCOYJ HJ

(2.4.49)

Lt )] =( 1)”%F(s). (2449

8)1to O GteOded YdzO Isj 5tej BO

[ O 0 dzO0B? ZHEZo Odj L WkcdaeS Ut &aPdsCn) Is§Qtiplsizdee M) j dz
fldzz 4O

f(t)= f,(t)+ Koft), (2.4.50)

CEC®Sts hlsts Bsyj HO Mmj o dHdds dithpss o)t s-tefHRl dz@in o
dd sl jfsts S d  dzj ¢ K)o CEBOYME O MsHeyd JBfzdh ot
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fsyjlsss d j ¢x0idst dziz Pdzdz@ O L O GMSOoMER] s | Ste j d3e
ZPOY ZOMse OO LEPdNPCEEOYHH P Odj Mdj H kOO ts]

o =] o
JF(s)- K] = ff (t)se S'dt- Ks= lim enf( t)se * + fif (t)se “'dt- Ksu, (2.451)
0 7 % 9

C°0 § ftojfdhOdO ofs fetHBRO ¥iStedo.
14 BO° >d thJSG%Eqﬂ— ifcomtyg fOotyd OdzdzO ddzlsj ot
HO Mmj HEBBJJ
_ . o, Rdf(t) _
qF(s)- K]=Ks- £I}|_m0[f(t)e Sth +é|7|_mome S'dt- Ks= f(0,)+

o

N o e ~dt

+

(2452
( ® dHJ dels dzts, O¢ts ftsmissqd IOu’dzOd;(tO B OdzmW
HSBdoeO® HJCO
lim{F(s)- K} = £(0,)+ ~||m d;(t) “Stdt= £(0,).
S- B 0+
[ssOdBz fMdzj Hd HICO |
lim sF(s)= f(0,)+K. (2453

Rfjsts OCO | * Ofdes A(f)cdR) Cfipts Ot ¥z daf dgtfl2 o2
CottHddOddsls (syjlsss, Is. t=0,¢oxd jO CHseasdd
©j ZOyd' OkO

Isi_n’l sF(s)= (0), (2.4.54)

(0 ‘0 fdwOGRasq ) s dz0ls 0 Ijieoe;dazd Of oMo Ols G
btcOdh?y stedkOYd“ O.

9l btste® cGtOddydO Isjtej B3O

[O 'O dOB? kzHEZo O] §olsttodsts 24.50)dzC Yy ¢ OO +
ljtsfr]lsﬁﬂgsﬂés)dlimf(t)lstscoh i
. T - “dft) L2
lim sF(s) = lim nf()se dt= I| ef(O) € dtu=lim f(t). (2455
s- 0 s-O0 g 0 dt u t-=

+ u

[BYHO fFONGE HjCO dddj Ml O HjMHdoso flst

f sl sBFEs 0ORdsdus o Yedktyd 0 do J&oddkoid
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5MCO of ©O®RE]EOSO &O ¢ B dis%PLo s Q] fss d jsd
WizdzC ydf(thkjo BdH Ok CtdmsOdlsdd d/ ddd %Edksydd f
5jCtls dzO otjgjlsts. uvOCodlj WekdSvydd yiflsts Mmj
Nz wB(s) j ¢ t5dzls  dzlz O dzcz@ = @, bf 2 Ycfis 60D HIcO lasifafzts 0 @ et
dL 02488 (M HBSBJdOo O Mdzj HdZOBO tj &ZOyd" O

tl_in: f (t) = Li_m0 sF(s) = [sF(s)]SzO, (24.56)

s C° 0 My ls tofte ARAAS OO dzO ¢ to O dzd dz@z0 | BYf @) EFDO s C
ke Oy stedkOyd‘ O.
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25 Rt M Tl l o vtorveanltfohArmo

l sMsOfC OO L O dzOEOPEP N0 d e P tzi) #iz0 @Oy d
> PsCOyjkj, Mj BHdjMko O ot k0o dats dz0® fdzz yod I
odH d2O0 tj Odzdzd tOYdsdzOdzdzd W Iz dz$ §dsd j dz0 H OB g

C O&B dals@o O f & dzdsibsks jjOxkzdzd Csj W dydj desd, tHdsh

_N(s) _bps"+by.s™+. +bs+Dy
F(s)= = = .
D(s) s"+a,ss +..+aS+ay

1 sCte®@° b, >j fMj tetOddyddj dO mHdkzyodls
qd3j dzd ls § dzsls  gzd f 5B de@g the 2O fMls j f j desls tsH  f t5dzq
(h2m).1 0 dZOftsdjdjdi HJCO 50O j dz0° yjMmls Mmdzzyo
ftej >00 0O0Is ots OdOd&dL Ol @i Ofy q dzldzPic Gd O dzdk@zj Ots dl
s Ctdeyj delstcdcOdzd @ tc O yhzls W) BfR)dAgis j o d € OOIs
ftsdzseo d d dzdzd dz0 toj OzBECGE O de P\ o § 2Bz Y bs deq dat
s toj Odzded StsjWdydddelsd, ddodedlsj degkzdzd-, sHdetsM
sl FE) sy Ol HO fj OO0k COCK toj Odded, ddzq
fOktsed, O &sy0Ols HO BJHOL ftsmisd d/ ddd §sej>

10 dzOB" OF j d&zO ddzo jteL O [ Of ZOMtse O Istc O dzfyW

fodztso dlsj dzOF(¥) z dz®ardzd ®ls O dz0 (W, decficddstshystits € tstoj dzd Is
ZO 0o j dz§ Ols O

(2.5.)

D(S)=Sn+an_1s”'1+...+als+a0:0 (2.5.2

1), ukESO®O: fdls] fsdsed fj ©j Oddd d §tshisd

0¢t Mdbis, S kY dd ©O0o PHEORY 1) Odzded d {§ oSt
Codif dzj S Bl BBEHSG (HO M) LLOHEOREO oliss téVdeE s sted

N(s) P(s)

F(s)= 2 = , 2.5.3

&=l " s)6- .- 5)

CO> ] BOL o dj B o i tsAtEWd O dzdzd
F(s)zN(S) ASHRLLS L U 5 (2.5.4)

DS s-5 s-s S- 5 s- s,

comj(k=12..nMj Ssj¥dydjdsd ( hEE)ossydf s oS v
ST T Sh) Ctsd stejBO HO Mj Hte] HOIS.
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[dsyj > ¢d djoOkO d HjMmdoksCs- fHlEoOdo H

fsbsO0 BB EP&PSlS L tcOFS vodijLls dedpdEs o>GR.52P Of L tOL S|
HsBdo Od3d tJ &ZOyd* Ol O

Ky -g(s sk (S)g k=12,...n (2.5.9
Uss

s ¢ 0 My sHEJHIKR] Mmdls] C(Bivdyd]disd

[600 fsMsOf¢O os@d s dzg s dzls O MB@ dBRHOHT dzj o 15
% O¢ o tufda® 2@ BO, ¢ OC 52536 (et yles-ts)9fisdzkz ©Q Oy d Ol O
(2.55) 1§ MS Olsyas@ 1 fndsj dzd tsls d df jORdss@ratsOL sls L O
N(S)/D(s) . EEOr sodj Ssju¥dudidsd dEX$)am wjo ]
Y OCkstdL qieOdzs R AGSZEEEY SRR EHEOL Of ] S OCE

s- @

Ky = lim g(s sk Esgj k=12,..... n. (2.5.9

steEH S, fHdzjHddsls dL oL fMisOdidze ON(Qzj sHtej H |
fsHtey d ([EOg)stl SOHT kO btoje® HO fj f§teddsj dzg
fgdrjlss Bd fj HEGBJds

O sG] N )N
Ki = fim dD() BE T+ O R
ds
= ( ) 12,........ n. (25.9

gts LOMj d&zO HBBJdJ dZdlSJ o tKH dits iGIOASAs OfGE Bzt of @ d § dzls

o= knl S((Zi)) s -1a< '

10 BO®BOS | Of Ay dc@ dizb tc OfdFLEtE(s)) dap* ©

fdzse O dz02.58 Lo o OB WHjSHBsoffd lsg® Hj kOO fi
sfhdj Hddsls JLEOL HO ftjlsMisOoko 00Is ¢ sdlf dj ¢
2 dz$ Is
o)

25.9

jab)

ydd 2620dH.d (O she Of ddnts@ddedlsy dzO OHJ
f ZOMso disls S j Ot dzj f sMisj Hdzts HisB do O

=

f()=iSA s 1 e A NG) s 5
&oD(s8)s- scg D)

[000 {GMsOfCO L O k@OYAOMGeO Ktz gofin¥ tz® &5C
f ©EOlsO M OUEO" HSe BOL O

2.5.9
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2). o ZESOO : f tsfls o] ML dzjcS M dzd § sdztso d
10 ddzzmbseoyd O &0 sffikOtd 6 s tste@ly dzp avis t
(oS kedeods S sdfdj ¢ i >§ &g 6§ s Qb 0jsO
D(s)=0d 50 MOdE jHjd §Ot C° Izcslo[qtgsg(yés),cgsmgqmgﬁ]dz(
s5flsOdzOls d 1S),S, S. 55 flzdte j Oczdzd d feshlsd. veOn |

F(s)= *N(S) =K KI*+ Ks +...+ Kn )
(s- si)s- s)(s- s3).{s-s,) s-3 s-5 s-s s- s,
(2.5.1Q

[0k Mo 5djgjOSH-a+jw d dedy =-a- jw. [ 53 djmds wO
fsC0Oyj HJCO d MsOsydl] ot (B kcdtOds ¢ dt

S ke deOdzts 5B dzj § fdzdk, =&+ ji s s OO K, =p- @0 1 td &3
o s5tej H(S)MEOO dzlz o ©
a+ jb a- b 0 K, _2a(s+ta)- 2bw 1 Ky
— + — + = +
s+a)- jw (s+a)+jw Z;s- 5 (s+af +u? =S
(2.5.19)
sti¥dudiKekedBg...n) i GHiejHjdd A5 zOyd"

RMSOLO o] ZOyd O &Sy HO jijdes uxfjiykfffds dasas st te
ot BYhIsdels Mazy®® >j BdH] SodEfdjShjd B .

F(s)z(

K =a+jb= N,(S) (2.5.12

D'ts s=-a+jw

COHj, COCK Nhist akReKj d bamiyju forfeijdi  d25090L dlsj (
259 25.1) HBBdO Od3y
e s+a 6w 2.1 N(s)

9
f(t)=2aL?t - 2bL : Skt. (251
R T R T -

e e 0 k=3D'{s

fslss0 dz0 shikneOOdds 038) ,
N

f(t)=2ae * cosnt - 2be *sinut + an_ I(S )

«e3D'(s)

S tsdzj indss f sd3sh O I tisd aleOdsts[dsj sted S d- dH § dzlsd |
ddsls dLtwOL Btsyi HO i LOfdhji et tBdzd ¢

ek, t>0. (2519
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n
f(t)=2va® +b%e ¥ codut +y )+ § I\'(S‘<)e5kt,t>o (2.5.15

ce3D'(sc)

¢ ony =arctgdl 8
g,a+

3. uXZEHO®O: {shists Ol §soj>jCtOlsdd fsdss d

ot Mizyo' > jdqets djdfbs)fipmatste d ¢ 0l j dz f
s=5. [ Mls O dzOls f Isg, . S TJ toj Oczded d fteshisd.
Fs)Btsyy HO M) ©OL o) a6 ORBteyd  Odzdzd H

o=N(s) N(s)
700 o Fe s 6 s)
K11 Kiz + Kiz + 2 N(sk) 1 (2.5.16

= 3+ 2 ' '
(s-s)° (s- ) (s-s) (CaD'(s)s- s

o ed BHtej HJBI KS, Kb, K, wdoj delfd Isfits dsdats ) d d3d  dzj ¢
HiMZOLO MistOodd sFH>dL BBB § &GS

3N(S)_ 2 3N N(Sk) 1
S- —~ =Ky tIs- §)Kqp +(S- Kz t+(s- .
(s- s1) p(s) U (- s)Kiz *(s- 81)Kes+(s- ) ka:‘4D'(sk)S— S
(2.5.17
4lsO9 8=t ftejHrtsHddBI dLOL HESBJO O
s N
Kllzgs— s ) D(S)S (2.5.19
e S)Us=s,

10 tsHtej HIKp @ s&BH dztsh js by  ©) @R OF ts
fO {6000 HisBdj difjts OOV @OMj HBBJo O HJSO

ed 3N(S)ﬂ
Kip=a—(s- 5 ) —2s (2.5.19
12 8d_s( 51) D(S)HS:S1

10 Mmddyjd ZOygsEs oftsdL@ER @Rz 5 HotCEKOIS
HdWJjte] dzig@te ©O2J 5. 1ff) tftsj s lskze O
1€d? N(s)
Z ( )3 (S)

K== S — 2.5.2
13 2%@ § D(S)Hs:sl ( 0
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gt dmlsts tocMBissded 6@ jMJ HisB dJ sfhls dLOL
Ker(M=12,....p)f o 59 j >jj s @S, Mtf 5o j > jsTsO s dz

1 édm! N(s)
Kipm=7——é—(s- P20 25.2
rm (m_ 1)! édsm'l(s Sl) D(S)ES:S ( )

1dHi >d cd SHj H d g, €Ky i () fd Odzd 0]
1€ 1 @ 18 1 @ 28 1 8.2 N(s) s
f(t)= Kyl te——zu+ Kl te———u+ Kyl 'a it a e
U oEs- 5Py ds-s )Py © st sl eaD(s)
(2.5.29

hists figgtsh  dzO Isj wttegp@3 OO0 ddj Wffy dzd sls Odff{d ,J BELJS H

K .r.1 N(Sk) St

ft)="11t2e% + K te™! + K, et XL oS 5.

(t) o U8 HKleT Ky +24D,(SK)e , t>0 (2523

ltejsotsHddlsj Mezyod ‘0 Jhkhmstde0Ol ftddkj
ZOB" O° ] &0 sttcddOdsls sH Ss&fdjSmddlsj ddti
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