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(I4) r yqltru-

(20)

owxwr Y ft)
yaoBJrersopiet |i/neFrn! Haqan6H!fi ycnortdM

Y{.0) = Y'(o) =. .  "  = Y&- ' )101= o,

,  Af t )  . , ;  1- i :  Y(t)  ' *  { ( t )=r '  ro 6vBsu,,r
A (t) tr"t" ;rrt.tij!ltolter !t-!ne!ror uaqa'brtli yctoBtrmr' t'e"

Aio) -  a ' ( ' : )  =. . .  = 1("- ' )101 =0.

sapu., ,u Y(t)  ' , , . .  
A{r i  '  ,

;arnn.r , -  r : , r  J 4t t1= p '?7--p,  ^,  f i6 ' f  X el l '

" ;"; '  "-* 
o'- ' jh lBox ' ,  + "": ' i  

t  (rr) '  ni jrna""

Y(t; * Y-r(pxir i l )  Y+r.t))
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r{rrrco!.lectio lepBol reop€rc Eopeaa (er. [zl , crp.Iz),

Y111 = x-'(ex ,c(t)*{(r) . (2r'
B0cnor!3y!rac{ tcnepb reoperofi o nanracoBoy r3otilaxeHt,,t

:poi{3!o,{,not or qJrsrqr{rr ! u}tertlo (cx. (2))

x(v ' ( tD = Px,(( t ) -V@),
ot{tnl crelyetr qrc

px v(t) = Y(rltr))+ v(o).
llora!&r s.rpcb

e(r)= A(i) x 4Q),
"ii?r.u+r,r) = x f, Grtr.lrrf , n8) * t(t)1r,, o.

YqrnGrt, q"o O

A(t)*4(t)lr.o = !, e@){(-ld't = o,
rdee|.

pt(e$)x{to) = x S$ut* t'ttt) .
?ro nosroarer nepenkcert dopryrv (ll) s axae-t() = x.-' x ft (n At * t.til)
, l l l ;" *"'o* '.,,, *. i 'yg(t1=g(t)u-.lr l, ,rp.:), nory-

v(t)"*(rtt l.+et) . tu\
Srca'rq'n cqrr o-t** A(i) (r9) riaguaaot nspexosron.

EcrN aocrloi$olgrlcr oltp€ner.Hher cleprEn AE/lr Oyr.El4al, 16
Hoier gllritcllb ',

Y(i) =* [ a$-d!t{ar e3]



'  - i5 -

un$ , .  t
v(t);=f J nG){(t-z)ac.

o
yctaBoF,ar. cBsgb retA)r nepe[sroqrot futrh$ef, (I5)

xorlrofi {t1lEqren {I9).
Cofraclro (16) r (20), 

t

arr\ = yfr)r = [ H(z){(t-t. \ \ " ,  -  ,* , i {Q.)={ ro

(:4,

)&J
lr(t)

H@dr
+r ' t

= [  u( t )J i t - t )ael  = (
J "  r '  l t t t - - \= i  J
0 t t ' -  ' ' r  '  o

llta-R, t

A(r) = I H(r)df,
0

(.6)

A'({) = H(t).
. e6)

IlepexoaHafi Oy"*,+ro A(i) rBrrerca qactHr.l peoetrex rnrefrroro
Heo,r/eopoAHoro ,qx@pex4rarllrono ypaBHgHrr (4) c rprBot t aCrbs
pa*roi €rrxxqe, npIrleirr A (i) yAolnetlopf,er Hyn€Blu nsqarbxm.
ycrroBrax h--l\.

{(o)= { ' {o)  = . . .  = A' '  ' (o)= o.
Ard,lepexqna:ruoe 5paarexrao (4) iBrrelcr raresalrqecfiofi

r{o1enbD ycrpofictBa, Roropoe crrHar J(t), nopeaeyul tla rro,q
gtoro ycrpofi*ae, npeo6pagye! 

" "rrnlo 
Y(t) Ha snroae npt

ycroBrr, qlo x6qal6Hoe coctort$e yctpolctBa 6tr10 coclot'lne|.
llot(ot"-^"' 

. Y(o)= y'(o) = ... = 1@'t\101 -- 6.
tor,!, futrqfl.B I (t) 

""t" 
crtrsar ! lrrore rloro ycrporcrBar

6ctr lta cto txo.q nonltl alqr4txtitnrn chrHarr nptt yctoBtrr qro

A@\= t ' (o)  - . . .  = A(^ ' ' ) (o)  = o.



A(d) *

(IE},

ratotBrr&t lryafft rd6!t 8l(n

! -et t .

gfg). iJ. rwrcma r6prp qtef Siqlt

t{t}= [.7fi . f;r"*.
dcto6r |).|r6ts tGrert 6l'[ rPqt6rrrroxo r E Ip

'tti491 = r+ftI * { (+) = J. n* r- ri. (t-t; Ar =

= i [Ft'*l-*4d' -{ $*t-t',t)'
lln ,.ean q.crro! p-"r* Y (il 

- " 
norcqi. ncF1;lo*as

::tv.Ktua ll [tf . 9acrrroe D*,rr" y(t) miro lrt ,r ! c rE_
' lbrr n€pero&{ot **r at . Corr.crro 6oprm (Zb)

^(t)= 
j H(tldr
t

t

I  l i l l tdt  =
'g

8om;&sytrea pareactrol (24)
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,  |  . t  ,  j .
Y(t)= f J AG), k -,)d, = ft 5,0-a'tt) w(t-fllr.

,  /  , .  , t i ' t  ,  ntr  r  . \  \= 4 {cor({-z)l - 4 \ ( u"*L. s;"(t-ai)dt)=
dt\  t t -o " ; \ -

t  /  , \  t  /  . \= 
ft \t- cost - i L nwr) = f \wt - +at t1.

) f
(,Ber: y(t) = 

f (n*L- tort).

' '  a ' '  l 'e" '
_ 

pe'erre. 
-.qxr 

pac..rpsBseroro w".ru"* 8(p)- p2- l,
IlepelaroEt€r {yrrryt5 !o€€! Br{A

'iir=' 6 ::rJ'# . + i fr = +":
l| , coFrtctro.4oHrr€ (I8),

Y(o= l, :?J: JL = it ,"_ 1 "'. ; ;,.
" .go*r- l ( t ) 'Fre

(  o |  + <o
d0=11' ,  0.4L. ' l
.  

l r2,1<t<2
!0.  t  >2.

te[exqe. Orietn, qrg yra3arissr Ov"*q* 4(t) rlrree! roq-
(e paspssa opn t'*0 , L.l 

" 
d:l' , opraro ytqoBr{.iBopser

ycro8rtor Xebxcsrlna. llpuaelEr ,qpa peDeH r paccxa"pnsseroro np(-
yepa.

Ilepsoe peoerue. Bocnor$ydcr Oopryrot (I?) Arr otucnaHu.s
peDeH r rntethroro Heo,loropolqroro ru@epeHr.g{aJrEHofo yprBxeHqr,
yAoltel9op$oqero tiynerrd fiaBrtr nil|{ ycloruan. B paccxatF{lrer.ox

I

I
t



- I8-

:il eia ileperEtor4ai $J/Hiqlra ,!*eel l{q

.  - - t  1
H(0= Y- ' ; -  =t+wt.

f  +1

r'rer;r: a.raa fun*r{"" {. (t) p53o6E6' coo'letctlenxo eirtact!

1r !i" reSrt Ha nDcvc4i"rxx:

i :b";; 'A;t;a"i i<t. :  ,)  l ,  2 .  Psco{orp'I .x
-i,iiclra.j arr f (t) xa xexaor J{3 arr)( npore,rytftoB'

a) l<0 t

Y({) = l0 t' (t-t) 4@lar'
re* ss'(  npr t  <o {G)=0. 'o 

Y(t)=0 op'  t '0 '

6)  0<t<l
f '  , .

Y(t) = l li*(r-r)lh\dt'
Tar rar { ({) 

- "*.onot"nnre 
plluetci eaq}tt{tlo' ro

Y(t) = 5; t: 'tu(L-z)di- l-utr'

' \  L<I<2 |
Y(+i = J n*{t-z)(\dr-

o
:, Jt.tr!3oEa6ofi c! ctonctDor lliqrttxlHoctf onp€Ie4eH'{ofo tHtt}lpa_

..A | ! t .t.allt E.{n Wrl i{t' { (1) ' 
*""t

Y({) = ( h}'(r-t)tG)dr * ( no|'t) 4e1 dt'
Jo- ' l

,qBree, raE rar 
( l  o<+<l

{(+)= le ' ,  t<t<t ,
lnt '

'" Y(i) = J't"(t-z) dr * 2 !,u*(t'r) dt =

.  z-c l t+ -wt&-t) '



r )  L >.2

I r ,  o<t<l
.  t r r ,  l :  { t<2
.  L&n tv2,

-r)dt , 2 ), h*lt-c) dr =

- cot( t - l  -eot t .

4(tl

$'nnl.
-a(r-4

r '

1i

fl\

v(r) = J r;'*-z){(t!+-"
Bocnolbsosas6rcb eBcictlox s.q.qnrtaBocfr gnpe.qeJlehroao rH-

rerpa,'s 
tH 

J.qn+r'rar 
"* 

Ml* 
_{ 

(t) , 
-uo .,y(r) = J r"n (i -t) { ft \ dt, !,w(t -z) { tdd fu J w A | 1 6l }"

.4Fnee, aa( Ks(

= 2wl
{JlBet:

(0,  L 'o

I  t -wtt ,  o<+<l

\e-cod-d(+-t) , ' l<t<2
le,atft-e1- wt (t-t)- cott, t 22,

, (ai1"f[T:r 
cavocrorr€nbHo nocrpoxrb rp60Hkh {0/nrurr,

' -'B"ooi-p"r""re. or"*,rro l(t) | cronqyD B npsBoq qacru
paccMatpriBaeuoto ypaEHeHra, Mororo 3errrc8fb ! Brle

-1 l t - t \
, ( \L)  

= ( tL)+ 7t t - r )  -47 v - t t
",4" 

2 [t) - earHxqtar OJnrqurr xelucax,qa.
Ilpu*exxa onepatop Jlanaaca n o6eiux lracrf,t lr$eDeHqxsnhlr:,-

t0 ypaBBeHl,tt i4 J lr,lrsBaa Hy.leEde HaqarlHrje ycnolxr, nonyq2llr'

(p'".r)V(p) = )c(l(r). l (r-r) - z l (t-z)\.
Ec,l,| renepL BocttorbtoBatbct faopexotr gana3AHsaHyt, urre, M

\



crftyaa

(ptr).i(p) = lne 'P-2e'&P

T(r) =
P

. -9^-2o
l+e -ze

n(p2.r)
ren€pb Bocno[bsolat6c{ oastorgruerEcrrr

t ' {P
p(p4-t) P plt I

H6 cyrarJr npocrefiEr.rx repBo'o r rroporo po,ou, * T (p) ,o*o
nepenlcsl !  I8 l r , !e

i ; /  \  l t ,  -P- - lp\  D / .  -p -  - to\r (p)= D{ l+o'-pe '  l -  i - ,
' \  ' t ' * i \ t+e-2e') .

IIpJ{|efi66 o6palrErn oteparop 'Jlamaca n ),q!trsa& roop€{y Bam!&F
B€,llu, nofyqael

Y(r) = ? (t) " ? (t -r) - e | (t- z) - co s t . 2/.r) r4- r)S-*).
* zu(t-;.)?(t-t).

Ilo'J^rer|t|o6 lEeerlte s)tio nep€fincarb r ! la.tora Br{Ae
(0.  t<o

Y(t) = i |- 'wtt., o<t<t
|  2-cott -  cet (t .  t) ,  I  <t<z
l- w* - wt (1- 1) + ! u (t -2) .t > 2.

4. 0mplllto[iM EloA otrcsArr.ts PBlEHrul $onAncrf,g.rcfirtu J!oG,tG0( .q,tI{EFEHTL{Arutp( ypABHBIt{fi c
rlrJc&$nffIit lffiFq4lGH[rutt

PaccIc'tprx rroFaarbt{rb,r}derB{/D cndery Aro{€p€Hr{larbF8x
yorMettt c nocronxsrort (ott0{qret?am creArDqelo antra
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[8rU) "  auYt + QnU,+ . . .+ a,nyo= {r(L)
I  t t t l t \  

^  
. ,  

-

\ dzlLl + qtt Ut + uu 
! o + . ..+ ar"yn= {"(l)

l - -  - -  e ' / )

f 
y"(ti + a',l l, * Qnz !.+ . . . + a*,U*= {*(t) .

Byrev noeluoaarars, qro ,rcxo'ye Eyrnu* tdr(t),.., , A*0)Buecr\e c ,x nep,a rrrr rrDo r,t3 EolHlorl,r , a raxxe saginlue i],yuiqvv

f i(tI .,., {"(t) yrorrer.oprm ycnoBusM XeBucanas.
rllnAer pe@efire sagaol ltoot lu, d{crerft (2?}, y,qopneeBopr_

qee cneAl'qry BallatbtLa yctoartr

U,&\1, = ;'l,b), g 
"@lr. o= u Jo), . .., U *@ll, _ o=,1 * @),

,* t4, @\, y t(o) r...,S,(o) - ""r"o,u,ocro,,*r.,*,e.llpfl€Hror x o6etd qacf6, acex ypaBtieH{f, cucrew (2?) 0Ere_
odpaconaxue .1an.laca.

Bcrt Bocnorcsoaalrcf, rrnetrfiocrbD npeo6pa3osaHx, .[sMsca
t *op€raol o larllacotota tso6psexxx nporcBo,Uton o! Oyllfiq,nx, to
opr{{er r ctciexe

(rxVr-Vob\+ axy,+ ...+ a,,Yy+= x. {,(t)

lf 
xyr- y;01* ar,*y r+.. .+ g.r*x rd *= x {r(r)

t  - -  -  -
I

\p Yldtu- y*{0) + a.,rvy,+." .+ ao#yo= x {nQ)
uaA

l@u*p)x'tr,t 
q,x1"r . . .* ao,xy*=yl.{t)+ dll}

\a.,u g o t fu"* plr y 
"+... 

t &"**y *' * dQ " y r(o) (a8)
i - - " -

\ o u Yg, r a n 
"vy;. 

. . + (a,** p)f y,. y {,(t) * 4d *@ .



llu troryt{,rr}r rnre&ryD arre6pa&ecrcyD cl4cteMy }t ypalHe-
!n!i o?Hocxrenbso x3o6patellr{6 ucKovnax ibylllslxfi . !6o3Ht!tJot qepeS

a9-

Au+ P Qn , . .  &t ,

or t  orL+P, ' .  a2L

CLnt aot .  ' .%n'P

e9)

.rpeAerqt€rD 
"acre,u 

(28), 
" 

u"*" Ai.1(P), i, i"1,...,n
s,rfe6tanlrecrre aonotfi eHlut oncr9Hlolt HaxoASqt{xctl Ha nepec€qe-
A:.,,11, i -^ crloxa x j -!o cron6qa onpeaerl[ters , A .(p) , sa-

l|et|lrr qto flpt{seHrte!6to x qacfHor.ty cnyqoD l, t | (ctlcteva

c{,crorl a3 o,uloro i?aaaexna) A,. (p)= t .
fiper.eunt recpery Ilpaxepa i'crctele (28), nonyrr"or coorxo-

Ee'r t  t . lo\  
-  - .  -  

A*G)z* =f f , . . . ,xU*=i f f ,  (30)
l re onpe,qernter{ Ai ,  i"{. ' . ,  }!  I  cootlerct lnu c leoperoi

Kpd*ep€ noryqaetq ni olrpeAent{lena A (p) 
"oeroe 

snet""oo"

ti, *x ctoltqor Ba ctoa6ell cao6o.!,!ur qleHos. Ecrt tenepl onpe-

aenrterlr ai p€crpxrst! no llevestav i -x ctoa6rlor, ro no-

r}1|ae||

v, = ?. ktr.ft),q,(oi'\ ' 3i/4I
4 Al  -  zJ \ - -  r i \ - ,  st '  . ;  

6 (p)

x u*= #r(x+,&)rvr{or)' i;dit
0npo,lexniet A{p) np"l"ratelet co6o}l not$rird }'L -il c!enet:'{

; ; ; ; ; ; ; ;  p ,"u ,o""op"^""* 'a ;onoiqcHvr. .  a ' (p) -  norr-

"'- 
i. .r.n"*r'rr""*" 2t ver ,1' , 'r 'crcuyq 1{p},/6'(P) - np'-

si l iwl$z Ap-1su-aaw -f ia.rLH$? : i r l8J-h 1c; 'vLt  l r '  
'  i  '



'  -zs-

C l{enll otnctarul peuetwl erclgroa (??} npnrerr t o6€rq qacrna
ftocre,q]t]tx coottoEefirl oSpaarnrl, on€parop lan !€a rr !or55yrc!
eto rrflef,iroctblr doJry{61

* -r/ .  /-\ \  L -{

U,&\ = 7 x (xlt (r).+##.1, t,7,@'8' au!D-
'  t=t  \ '  a(p) I  i=t" .  ^(  

,
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y6eanrws B tor. qro Y (t) ecttb trtcllxoe peden,re c{c!€E (2?).

t lre),r,,,,A*@ - r nerlxo n€3aai{ctEre pelerxs t!{Hehto[. oa-
*ooii# 

"oireiin, 
cobt!€rcltJt4en Hso$topollro, clcrale Q7)

t r .a.  nen { , ( {=t ,  1 "  1,L, , , , ,  t !  ) l

(  3-1, ,  q,  / - ,  + a&zL+ '  '  ,  + ztn Lo'  o
t ,

I  J i ,  arrAt i  a2sLz+ ' , ,  + dznz'v = u

l&l*+ asL, "  a, . t f r+ , . ,+ a&b 8*- 0 .
xatp{qa Y(t) (or' (3I}) nametcq tracrlgr peoerre! cttc-

tew (2?), ynoErer8optbqhr tayreDor4y HaqatbHol!|y ycnoE !' r.e.
uatp,aqa {({) npn l. O o6ptqaetcs B syneByt !atpt4f:

Y(o)=0'
Mrrprq, Sl(t) alrierci qacttuM pe'oHrer. cootleletElatdl€r

n{Hefiron oAlopoFio* clerev$I (33), yAoBnerBopfilElDa uaqalbForlt
ycroBl.iD 

/ I \

'  lo\
q(o)=s4(t) l+-o= \ :  l '

\o l  ;

u"tp"u, !2 ft) f,Brrielci qactlttro, petexrer crctero (3),

yaoBJretsopiD4,na rGqtrHo{y ycloaru

yAcFte"Lcptulnr tlaqst!,soxyycroBtlr 
/0\

z*(o)=z*&)1.^= l i \v"0 
\ i /



$

eep). -t.

(c l .  (30))

a aaxi€ onpe.[et t€rt

/ \
A,\P=

Or""t,

r (t).



l-

-  e6 - l
, i

'' Iu,: - lt 
- !, = reL

I'ti* tU,' 5y,= o , gnb)=2,, !"(o)= t.
FeEeEue. tlcftoraoe peueHl{e $odlo nperqc?arr,rr! g e,aAe (cM,(So))

.,,,, - [vl!\ /--'#\Yvt = 
\y,(+t)= \r ,  a"(r) / .\  /  \*w/.

Heq,uev non+roy a(p) t*. tZSll

^ r^,  -  l t .P - t  Iater= 
|  r '  _ i"r l  = f_tp-t ,

a ts,cie onpenpnme^,{ a1$), ar(p}

^,r,r= lv,9l'.1!'f 'l l'.1'"n '* l=et n-,
larto),x4"ttt -"PI I t -nrl P-t ,

l4n p zr -!...- |o,rr)= le "  i ' l=++
IBrce w"' u

y,{ t)  = t- ' f t  = zet,  y,@.x-, f i= et.
CrPer: 

/  .  . \,ta=(Y:l:),\= f i\
\yLttu 

_ 
\r, /



\
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5. 
'{ITIEI?AJI 

ISUElltl 4l[ tlOp$n",tFl0fi g,{guu

. .ry,IOOEPEHII,'AILIiIXYPABMMft

Paccuorpnr 8oF6atsH,'D n{seisyD Heo.q]losHaqHyD c creMy Ax{_
{bepeHqratBfla ypsaHeHt{t c nocrosH}tuxl4 xosdltlqxeHtsrr/ ( cM. i2?) )'

Iip"g"r"u* rraelHoe peoeHne Y(t) (*. (31)) t raxrerranrr' ,t

Ooprle. Dseaex narpuqr H (t) ' "r""."tu 
Koloooi Hi' (t) onDe-

,qen{M paaelcTsanrl

- l  a,  ,  t ro)
Hii( t )"  x 

"?#, 

i , i=! , . . ' ,w- $4t

roraa 
a* (P) , ; , ,- : i : ;  = XH'( t ) ,  i , j=t ' . " ' ru
a (.P)

n p"r""nu Y (t) (c{. (3I)) npslraaaer B$.!

/w - l f  - , ,  - . .  r . r \ \

/ t  x [v{t({) 'xHi{ \ t f  \
Y(t)=l ' - ' t - - - - - - - - -  l

I  t  ' l /  /^r \ - . ,u.  f \ t
\  Z t '  (Y4r(i) 'XHi'pF'J/.
\ i r l

corracxo Bropeii reopeue Eopeal (cu. [?l , ctp'19), r'."reeu

YQ\= (*^ 4t(1)x Ht'q

\X ,io; i*t'/r

"0,=l,i i-:,llo!,1\
\* !'u,-t'*) +S)*l
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"z' . . /;Jtn,,G)f.(r-")a"\Y(t)=l := ' - - ' .  : - - - - I

\fi fr,"r"t1, tt",)*/. (36)
Y"rpr* H (1) (cr. (34)) xasl

Liey. 
tsaelca nePe'laloqxof, rarprt-

: -q9, i11fi iitT"ft o/;;;f ; i1;. J:,:l J_r;::
lfrqi :ti { Uf: 

c coo'Eerc'avbqrs'r no Horepv rrrp,,,&,,r
naprgty c Ooprorrarll (35) rrr ($),nporenorc, x apyr,x6

T:y'"T 
(b''" ctctHoio percxr.r ! (t) nopr.o.,rrxot i,rxelxolct{citlrj Ar+oep€BqxrnLHyr yp6rHeHrf, .

n",-tilffrJff;* A (t) ' "'"'"n'" "o'opon A;1({) onp"-

A,r(1)= :-rfrs, i , i .  ln,.., w.,o,
?o.* 

## - 
'Arj 

$), i'3=!""'n
, p"*"r" Y(t) to,. .(31)) aprcrnaet rr,q

"(,,=(?'_i!-:lul:19\\F, ;f*^ ,_u -ii,l)-';;;=7,* r'f#?^hi'n*D
[*-;'6*(^r4;;dy (s,
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lan rcnepr Fcnoxbsorllrc.r! leopdotr o renarcdic noo6pa-
reB nmxsDorron or {yHrllrr, ro {opq4r" (S) ro-io nopeDro.t!
l dile

(39)fr *(n'"t$* {,to;
rartprw A({) (cr.. (3?)) rssxBdnr repexo,eJofl yarpirqet.

C qenr anrelexNa Orcxqecxoro c&.cra xetprlpr A (t) nr"clrotn*
HsprIV c crcrei.oq (2?) EcnororsterbH)'D crelerryr xoropafi orrr-
qaerci ol crcreMr (27) npaEd{u qact6rB. Bo BctlororatellHon cre-
lare noraraer rce npaBlre qacrfi paBr aar fiynD, rpove oprofi: r

.K-t, ypalHellrt nonersev RpaEyD csctb pelHoi oI'r4rrr{e. ilpfle-
ttri Oogyay.qrr ratpxrtr YG) t*. (3It) r rcnovorateelxon

--r 
a". (p)

& ---j'=pa (p)

IrG.'i#i"-\",.ffi/ 
(40)

conoclaEir{ uatprrgr (40) c Maiprqot A(t) t*. tezll, np"-
tol,,r. x tr|aol{f, qto peEeH[e (40) colna,qaer c K -f, crpoKo,
,r"pr'+ A(t). f loraraa K=lrlr. . , ,r l ,  noartrnr cucreMy peoeHnil,
fia4qoe t3 tolloEED( coBnalaet c co0?BeT(]?BJr.qef, ctpoxoll Mafp],{i.sl

A (t) , s"" s!r4 pe6ehr{a yaornerloor'r Hynesr hartarb'Dm yc-
r roBr, , rv,  i .€.  {1 (O) 

-  0 ,  i ,  j -1, . . . ,  ru. . ,  .
Iaxror o6pa3oM, rirrAs-f, c?poks rarprrg ll g) coena.qaer c

pelreHte{ acnol.orarotr6lron crc?eubr, y ftolopoft D coofbetctBylqe
yparfleHr4x E npaaofi cac?H ctonr eArlr!1qa, d ! ocTaxbnsr ypalse-
Hrsrx D npsBria qaca.Ex ctonr nyllr, Cre,[oaarearlo, laprqa { (l)
xapafttepl'3ye! oepexolr$e npoqeccH, orllcttsae!ffe clcr€Moq, Icor,!,a
rloorlepeAno o,qra r€ npaBrx qacrefi ypalH€Hlr[ pal8teicr eAriJ]r{qe,
t oclarhHre - 8yno.



-30-

ycrafio!fi csr3! r6r,Ef repenarololot r-rprqen (c|.. (34)) x
nGpercltron xarpsqet (d. (t)r-

&rarcso (3) s (3?) nreex

x Hrj(r) = P. y Aq (r).
-  r  /^ \_^rax {ax / l i j  ls l -  r . ,  &la Bcex , ,J!1, , . , ,  |+ ,  to,s crny reo_
peyr)l o nannacoloM r{so6pareEt,|x flp.raEonrlo* o'' $ytm1u c yl€rox
(41),  neex I'  xHtt( t )=tsAr;( t ) .
orooAa crenyet, qro

, .  , r , \  ^  ' l , \Hrj (rJ : Aij tr, (€)

"  Ai i ( t )  = J H;;(c) /c,  i , j=1,1, . , , , t+.
-.t '

Iipnrepu. I. ilart|| .peoefire eficleldr Ar{&€[er!'lran6xrfi ypar-.
Henxg .  . -  l

lEt-12=' !
<t

l1t+ t t  = 0,
yaolneTDopnnq€o tryreEtr Saqetlra,lr ycloBrj .

PeneHre. Har,Eer, onpeAerxrerl A (p) , frcot ! clrny o6o3xa-

; : : : r , t ,  
aat-0, ,  (L,r= - t  ,  au'= t ,  arz= 0 '

= P" ' l  .

(41)

!,ra arre6paluecxrx lononHeHnf, orgl.egtoB oroto otpe,qprrFe-

au(f)= P, a"(p) = -  t ,  
^r t (p)=t ,  

Lu$r"p.
x"tpr.r" H (t) {*. te)) 

^""t 
r",n



, , .  ( t '# ' ' 'aot\  pst -"", \
nu'=\"' 

!,,!E x' #)=Vt 
*' l '

ori€rtd, cm cootHomste (42) r6!E' 
"'""""to" "'p"q 

H(t)

A (t) nprctrrrer!8o co6m&€tca' npmer A (0) - Hyrooet

ol.etld, qto ttot npflep rorlo 6r o porlits tl c floroqhD

Qopryas (30). I1po,qtarae.. oto npoaeetx caroctotcetulo'

2. Itrf;tt' p€oeBt@r yAoslelsopJtlqoe RytreBrT daqarbHd ycno-

laoai ntd ctteleru trFletrr&f, Atitsepealll{atllI!ft ypaBHetttfi c nocto-

FoElx iot{Ott$sHfaax I pssplEHof, nplDon qecis!
_. , tLl

l fu + t1- '8s,= l t t

\T;,,u,-r,' 4,@),

Jlnr qacrHoro peoeHt,l! yAoBnetBopaDqeao rryreElat xltlgtbxle'

Tcaorlnr ( cl.r(36))' nowuaer 
I

"ev(p;11i) =(;,:)
\J"tt"")at7 

\
Harueg taue 

"n"r"n'" 
,"tProg. { (t)

(r'# "'ffird",r\ (u*r *rr'r\
on'.\r-'ftg r' ffi ) 

\-ort t'tl'

ralptqr.
0rBer:
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;'o'=f ," ,ii,' : n'a = {l', ii','
Pedeltne. IlprEeAer Aaa peseBrjt Broao nproaepa.

*"*TfLSfl""_ 
Buslrcnlo. u*u",o ,"np,*'-i{ (t) tcr,.taol

a(p) "
, t+ p - ' l

Z -l +.P
=&t.

,q:r &lrtdparq€cirt,nprclr€rrr, ltererro! !:!orio otrpe.qerl,lter,nolt |ler

au(p) = p-r , t,r(p)--r- , u,b). t, a.uQ) = p+1.
Cralolrtet$o ,

llr(t) . x-'i?f = nlt - ?i&t,
U,rttl=x-'fr ,-2ti*t , Hr(t).xt;fi =9;n t,

Hrr(l)= y-l P+l
fr = co&l + hwt .

(a3,

Bocnorric,lalE cb lDoprrylon ($), dpr,r,qera r xcxororor peDenro:

v, = J, H,, {r-") d 1r) tr * Jt Ho {t *} 4"ir) sr
- t  

o,

Y, =. l, u"1t-4{,ft)ar u {nr,{r*}{.i*);..

"",*"'"f:il:";Y:,,:ff:::i,"1'i.:#l).r' " -"' u'|r'BelcF
a) t r"r l  d)  f i4t  ' . . t  ; "  . . .  I .
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.-_j-T*t* !flo"'rr'.6 a' y, (t) 
- 

qroi rr r n rpo_IlqF&t:

1 1..0 . ?.{ rr*.rpF t<a {r&yA " {r(l).0,ro r Xf'; ft)-p np,r | < 0,

. .  ,o) ,0 j { .1.  r .*  ian x. , f t , .  npor€,$E * l r ( t l , t
i {: |{1= I ' 

!'o rr nprroad r arrosy (cn. (43)),',r r"srox itpc,re&rlle

.  i ,  Jv,tt)= 1 (at(t-z\- 5'*@,rltz.n \ u*G.r)a,=
o-o

. [' nsS.-z)az = - t^*(t.)11=-'^ = u*t.
vqy'rb4c B'r,q 6rlruua {, (+l , {, (t) 

"cDotcTsor a.qartxBxoclr onpe.qBrorotoro rr""r-

v9. J,{.*ti -'l -,r* (r.?i) . I r,.{sr{r*)- n gt).adr

.{*{t*) t *= - * ogi; - *' (t-ql:'".

, *t (t-r)[.: - -F,,(-t) * t,*t - ut(r-t)+cotL+

+l -  g. t t .  |  + ! i * t  -  t ;*( t_ l )  -  bt f t - t ) .

^'-"iffiJ;*'""i,***' v, {t) '

tt t > !.
aa€Eorta6aactl.c!

Faap, noryqlol

6t.  o (L< |

t,:] = ljf t u (4) h . J',(ut Q.), n(t t) a'.
- !.(o{t-zl - 1i" (a'':.) a, =



'_
. 3d --l

I

, ' lf€t: , t'q't
=-h"0-t) l-  -  cor(f-t)  |  =r;*L-ttett .'  -  t t . .o --  ' l t .o

d lzI

v, 0) = J (-r l*(+-t))at - J (cor(t*). #"(i ')) d'=
"o' -l'

,  .1t .1 ,  , l f , ' t  ,  ,1T=t
= - I at (L-r)lo_o - l'*$-t) 1*o* 

ur (r-t) 
[r=o 

=

= -lwt(t-t) + tutl. . t'i**l + | - ail z

ll6t:

Y,(o)'
t?t

,  .c 7 t ,

v rrl -

{  
gt :  + '<o

l r i * f , }  0<t. t

It't;*L- 1a(1-a1- u+(t-r) ,
(o 

'  
+<o

lr i l l - l+ctLl- l  ,  o( t . t

[ t+ lnt  +wtt* t@r(t- t )

ll€rDy.qxo y6erribcf, B ?orr lrro O:r**rlrr, Y, (t) 
" 

Y, (t)
Henpeplr?Hlr nDn rD6ox 3HpleHfi nepereHxot t . ocrarco npn

l-0 " L-,1 fyn*w" Y{ (t, , E(tl , rcnrr&&€pe$4rwdu.
TaKrfl o6pasox, crpono roroprr 6yrqrn Y. ({J n Yt (tr) 

""o'o"-cr peseHner pscc&arp;laevotr cMcrerr H, abex npon&yrre raxexe-
rx.f i  Fepeyexflot f  ,  rporre r:ver *.0 t t-!  .

Bropoe pere're.'qo'xi" {r$l , 1"&) , c?o'qre B spa-
!r4 qaetrx yFslHexr, paccnarpr{paerrot crslerN, ,or8o 3anrcttb



;o" 
| 

(t) - ea{nraqria.a {5,+rrqxn &arcaiga.
lrp!'Mertts teopeH)t 3€nasalrBaHrlq, nou^aaeM

t ^-  Pxl,(t)=L{ , t4"(Ll=+ .

'lcr(oMoe 
pedel re ctgrerH no)iHo npeAcraFurb e ey,qe (cu. (30))

vro= [Y.,9]\ = f .' #3 \
\y, t ,7 \" ,  *# i

Haf;pel noarorou A (P) t*. tzgll

o(p) = l,;r ulrt = ,'.,,
a lar.-e onpegenr4le,rr a, (p) * ag (p)

",(')=l:f ill ,l- l= l# -r l- p-p"r"-P'  lxL(f) -r.P I I + -ur l- 7-,
I r 'P t - -e '  |  , - r  ' r . l ' '  

"
qut= | I + l=-- r-

T,{t \ -  e
ItllJ - *

a p-q a2 s'P

,  -p.  - l  ^ 't . ,ev
:t-:' d- ;Ta; r
f  r - t  r  +7

x.'fr t'T".i'&,ME
P'+ t

{anee roeera _D 4

xqil=r.$ffi-x-'
. to{  -  y '#,

-r ^-P, t t 'F
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0prnre'l'r reoperor BanarE alil!', ror]qaer

Y,(LI = tp'4 2 61 - o (t- 0 ? &-t), ? tt- t) - e t (r 1) ! (r - I

ilo4texxoe pede8te r.crllo nepenrcstL l,{

(0,  L 'o
Y,@.l  rn+ ,  o <L< l

l1a1 - 9*$-t) + bt(t-t), 1,
(0,  l 'o

YrG) = { l* t  }bt l - t  ,  o4L<l
Lt ip l  + ot t  -  lut  &-t) . t  ,

v LQ\ " tu+L I (tJ - ? $) + u i I ft) r J 2 1t' t) - t o t& - t) I (t ̂ r).

a laxo$ Btne

tz l .

tz l .

6. oiEr4&fildl rEr{/A llticot0fi pEiniHl{q
MfioBlEOlLn C4L1DIU,T{mf&ij( .uQEp[11rtr4.Afi]lix
!?tBtElt4 c IDClotltHEl,,t ttu3+x.trl{EHr}yj4.
6)WrtJWt tFCt{tsOA}GE BUOIr{X lt,pflttrOB

PoccrclDrfl cHcrcyy r;{fi oqqsx Ar,i{e oFBoran 6xr'x yprsxeHrn
c noctcAHxltrt, xoolF+'{qreHiarr, coAeprat n nposibop&te BEcs&x
Ilopq.!'*o!. tcrt yprt8€HHr cxcters parpeoeHr o?!rocB?en!fio crao_
n4x rpo;{3a0,!lrllx ol ,{ckct h.! Uyrxufin A !\cra ypash€nn, paBHo r.rc_
4v tcxcrisx 6yH&l}lr, ?.e, c{crela raaiegc! taHo}trqscior. ro
EBeAeUer toBlat l.cxorrx oJ,+tr$,{q cncrexy ,erKo cD€cllr x Hcfi9ri6-
tlot 0o €. Iloxarel ato irs np,,otepe, paccxorpl,fl xar{oAr{qecrys
cBcrry lxl{epeHqr!.!bxex j,TdEHe{nrl

t t l '

lt . At t + aaa. , at I + aq A ' { , :.'. i
|  .n 4 t  r  t t \

l7 "  f i r+ 62"t :  + ( ' " ! "  iJ"Y o I  U),
c xanraau+ll yetoeulx,,r

+ln\=. t"-  
- ' ln\- . , .  " , tn\  -  t ,  , , /n\  .  , ,* \v/-4r |  '  \v t -  ! ,  ,  g lu l  = 

3a. l t , t  
_ 

f t .



I BseAer {yf1rnr* tt= 7,t , t- y . Tora! psccr.dplrs€try! ct{ct€try
ro,tro n€pefitcar6 r ltoptatltlon {op|€

( t ' '  u
lv ' . t
)  ot  r  / r \

)  [  = at t  +aru + A.!y + A*V+ { t l t ]

Iu '= 8,co 81w '  8oy+6qv* l2( t ) .
Ilp, gtoM Hat{arbfile ycnoBln np}otyl B4q

*(o\- eo , u(o) . *' , Ub) = U" , lt(o) = Y, .

?et fi at tattoHsqecxJm c,{cre,,ly Ar@epefi qxanbxax ypaar{eH{k

scefAe roxlro clecrx t Hopuan6Hoi cxcrelre ypaBHeHtrir ?o'tpvxeHt-lr

paHee x3rloxeBH[P oflepaql4oHHl]e eto,q! peoe rul tlopaatbt{lr( cucterat

fi stl,qe$ peoeHr4e ft aBoHllqecxof, clcre*u AriFlepeHquanbnsx ypeBHefi ti.

PaccMotprrn renepb ct{cre y it'lHeirrax nx*lepe8qtanb}Gtx ypsa_

rJeBr,{fi c nocrofimtrd,{r xo3o{xqredtautt l(otopyD BeJthst rlp,taectr l(

ftatoH'lqecxon oopxe,
npraBeAer npl,rrepl

t  l t  I  '  t \

(*" ,  ar* '  ,  o" ,  + !"+ ary + a4U = f i I t )
t  "  '  ^  ' ' \ rY=tt( t ) -
lz ."  +8,x ' rbt 'U "6tA a 

. -  (M,

oIa ci4creMa lle DprloA!,trca x taHoHm{ecxof, itsp e, tex xa{ onpe_

Aerrrrerb, cocra8rer|HHfi ta3 Koalitq,{eHtoa tpt{ cnaporx dpolsaoA-
llEn rc&o'rr{x oyHftfrq ic t y paBerl Hyno,

BH,rteM coorD€tctBeHHo neiene n npaare qactt ypaBHel{t!fi pac-

oratpsBaevofi clrcte|di:

(a,-B)1'* p"-8)r, (a;8),tr', buB)U = l,A)- LQ).
n**on""r", trro HaqarbHue ycnoE{r Ann paccMalfprBaeMoi encreMH
Ba,qaHH npr t=0 , nototw B rocre,lH.ev ypaDlelt tt t=0 ,
Torla Donyqw

(a,-s,\r){o) o (a'- 8,) x(o) + (a.;8) y'(o) +

r (a,- s*)y(o) = l,(o)' l,@) .
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(hreBrnro r cro co€$to&etle (45) BudonH,!6tcr de npr lrD61tx daqanb-
HH'< JcroBwn Arrr  c(O) ,z ' (O), tdbLl '@. Eoaee toro. xonro.
nplr!€crs nprnep, rcoraa pacclraFpxBaeMaa cr{creMa fie rr,eet pe&edrF

HeqsnbHdx ycrroBrax. Tax npu 4,o$, ,  ar= 6, ,
du= 8, , ao= 8, a l,(O)l {r(o) coo 

'xo,"r,i," 
(45) xipyuierca

r r  nnLLx gaqanbHul /croBWlx i t r  c leaoBafer6Ho, psccvaTpr4BseMet
{-'rjct!-Ma He xr{eeT pe e!ll{g, oonee T0Io} cHclexa a aToM cnj rae

Telt,1 c6pa3ru, cr1cirM$ nla.oiepeHqxanhHlrx ypaBHeHuil, ftOtopde
H€ nl,rBcAsfc.q ( ,roprrarbs!.\,, Mrryr nrefb peueHye 3aAaqn Houh,

'  , -  ror  , ,o 'b\  d : ' i  b!h{ Jcr.  Fu;x.  B n"e T.ro,  rF} i r i  cn r , i ib i
Mcr/r lre rMerb peoelru,s saAaqlr ]tourd Ir xpr Raisrx saqarrbHHx ycno-
FAx. aifi eprqxcxifi,! rreraJlbr orlrcxaHfig DerxeH,ls cncteMH rxHefuJdx

'],l;,ieD.:HqxansHllx ypaFHeHurl c nocTorHHLl l xo4&hqreHTalx qexeco-
/ca3Ho rJ,,MeHE h rl:utb 

'( 
HolvatbHHlit np BoAfiqlr\icr k

l{ox8o fl ll,ore}rath oneparlaolfltHtr Meto,!, i( rGHoHgqecao* crcrexe,
;ie np,rBoAt ei.i ri HowanlHo[.

Ilpwep. Pem4l sanauy l(our,r:

( t " -y ' 'y  =o
i . , - r*  j !  , ""  z(o)=o'b)=t ,
r"--  . t  ,  y@=y,(o) =t .

FeueH,re. IlpxMeHilM ]( o6craM qactsri ypaBher{tifi paccMalpnBae-
\,t i cucreu cnepa1lp iannace I,l, yqrrHaafi raqaJrl8ue ycroari! !re-

t  t -

)P a -  r  p - t  -  P r  +t  -  v
lP i  - l  - i  + pzi  -a - t  -\ '  I  d t

r..?!q/ro r0rHo n?pen,4cafb ! llrlle

"  t -

lP:c-(P- 'Ju-2P+l
\  / -  , \ -  2-

[U' j - t i r  
+P V 

= p. t+P*3.
'j !n€.i r: rcre:rn, cn rr':,r1 " ;r, re,. Jllr(: ltDare pa,



I

I '  -39r

tp,t - (P., I
l t l

p1- 'P'5 .P- I
pn - (pr'{) I

P-r f l

t
P' l  r

1

P-1 .

t  2P' l  I
P-t * . r ,u l

Ilpirae'liA o6pattun otepsrop nefltece, [otlrqaex

c&)= 2et ,  y( t )="1.
Ilor<axer, vto 

"*t 
t" 

""i"i 
orret rar 6r no4 llr.rrr ecm cHa-

!er! ,rcxogrilm cxcrerry ltprEettr i ro[N|rxbltoq topae. BlelFr'oyHnqlr'l

t l=t  1t  
=V' l

totn! paidarprlae|4|n ctcterry rorlo nepenaca'l ! EopaellHof,

topve (cr. @?))

1n'-u = o
J! ' : t=o
I  u ' -y-*  =P
I  i '  L
I t -a+u=e.

ilpz atov xalaronne ycno8t.6 Dp,rorf E4q

a(o)--L, y(o)=l , ub)-t , 1r(o)" !.
llcrtoxoe peletrre xorrc npeaclarnb o une (or. (30))

/r(t)\ / f
ltgil=f''*# t'ffi x'ffi tffil
I  ut t )  I  \  " t r t  ' t r .  -  t ,
\r(tll



- , to-

lleraer noanlor A(P) (.r,. (29))

lP o -r  o l
.  lo p o-t lA(pl= I  ;  - i  ;  - ; l  = p ' ,p ' - t .

l - t  o I  e l
Tsr xak Hac Htrepec)rDt rlro! Ojrrrxqrr.{ z(t) , UQ),

Ha?.rer tcrr*s onpererrreni At (p) 
" 

A, (p) . u"";"

a,(p)" I r

,  0 -r  0 l
I

I  p o - t l  tnt* to1:1 i --',1=at:5t-
t+6 0 I  Pl

Pt, Pt' 1
P
0
o

- l

2-1 0
1 0 - la, (p) =
t  P - l  I  D-t

If '7:1 {  P 'o

,qpree roreer

a@= x-t# =,- , /7=t" '

,t0= x4 +9 = f'#= "' ,a(p P- l

t.!. r! norJ rl.!r tot re carEi, otaet.

?. BIP;iAHI! 3A.[i]ftt rd" JIB,PIIIIKI PAs.l?

"LIFJJV.uHI{LE llETL.! PEi!l/-? ,a:CETEE &j;tiut
vPrgtElld rl gtcl,q{ffiiPsHltluiri&x vPAB}idr!',l"

l. ItaAt r Wtter|$e ntdtetlsoro Ae*Oepefiqtar!8oro ypaBHeHril

y,qolnetsoptt4ee 36aaFxrra tlaqan'llloa ycto!fitr,.

t .  g ' - t t=0 z.  Xtr4y -3trnL

V@:U'@=2 
- l@="0, U'P)=!.



I

y(o)=t ,  y 'd. t
2y'+ s y = - e-Lt

t r - t
t+tU =-e
y(ol ' | ,y ' (o l=- l
U\3y'-4y =toL-4t
r1@l=o,yt(s)=-q

u'-tY = -qt
y(o) = I

gt'+2yt+y ,= t, lt l@=y'(o) = o
yL!yt+ 4y..=.0
t0= 2 , y'(Q=a
uo-.9y = 

" t '! (o)=yt(o)=s
!"+4y=sL
u@\=i'b\ = o

u"'Y'- ty = 
"-"y(o)= {'(o) = o

!" ' -  g '  -  e"
g(o)=y'(o).yil(o) = e

u., t  ={ i : ! ; r ,
f l@= o
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