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d JHddzimise j dzdetsmisd tejh jdzd?2 MmdMmisj d3 dzd dzpBdpdA Isef gzl oc ts Bgzis
I HOdzts2 MmlsOk! j ©wOMMEBste) dr tjh jddw fd s j-eks dfdig 2 jddn
ktejls' jets tsHO. [ dv tjhjdgEbtd kg2 QM & s Fi0ESEdY t
HESC OL OdzO Isj tstej O { jjhHjdodefitis o j Rdz®mls dd dzls j 6 t6j kOydd  H O da
OolstsBOIsdyd MEsets tjekdzdteso OdzedYy d BBOIlsdzr = L OHOY € dde
FtcOo dzgj ded W df,tc jdHHNjs OoHwtg Is Mo ts2Mlsets McjH' , MesBBHI 2 Y
O dMSB®ROY WkdSydw §sCOLOIsjdd MsjH o odizlstej dzdedn Ists
d | sd-ulgdaeGs’ j MO wodws sy bkfjdse dt dj ¢ sE&E@y L 5ldm ihkdd
dMmfdzj Hiso Odzd j .
sdzs yjorj Mmdzse O
g dMmlsj 3O, dzddzj 2 dzOwW, ddzlsjc-ts@dzizdzlsj j @O0 dzfstizg pd P stesls j
J Hd dzfnls o j dzdztsls * .

t Om@slsted s MdMmisj Bz
mtu(t) + FKEYuEd/ (9) = F (1), th [, T], T >1, (1)

to

) ¢ sls alt)sydd)- L OH Odgdz" J fogaetsls o dg jstindsro g O h OwW d oftLtcOMmls
Wiz deC yddlty, e mt,) =0, K(t,s)- n®n-dsj e dzOv  &3OIs te f ydadlty, f (t)¥ 2-dg§ g dzv |
Mtsslse jIsMise j dzdzs d MS SR gd YL o j MisdzOY 9 j CIststs
1 OtWwHE M MdMmlsj B2 (1) seizw]j dydiindijfiggOlsted o Ols!  fdzj H Iz

(e+m()u(t,e) + tﬁ<(’f,S)U(S, ad/ ()= f(t) +eaulty), ti [t,T] )
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GHO<e-BOd 2 f OLO®]Ists.
[ dzw olzlfsua:ui,:u:ui|’R“q;ts(p,lu):éiuiui sBSL ZOYUd B MSOdv tedesj W tesdL
du. _
[ Bl ZOYd | bjubdstedr Mtise | Birsdq isaeay=aivd  Hredy) o dzs 6 s
u=(u) o j ¢ s sdR|=(F Bla,)? u=@lu)
i=1 j=1 i=1

1 EH]d3 sBL QOB Y cefspadpntcds = o j Clstste W kzd GT]. M 1 d
[ dzw u(t)i Clt, T] detste 5O 5§ toj H § dzw juﬂ)]h‘dtsuﬂiuﬁt)”wtstsdyzdzg
ti [to,T]

Vems/i () (=12..0)- hsefhko j dde j LdzOuﬁ[Kzﬁ,‘t')+K§3((D,t<)}sq’qu;

K @)ms Y vy § dedzow 30 Ktgtuda (19 = i k5 @) v J (3)
Il slstejBlzjd3 9" fsdzdzj dedj Mdzj Hize hdr EMmdzse d2:
1) Ko =(K;t,9)"fted dz¢ B3 Wd ¢ R s.m0 dzdzts o
K; (€91 CG) d K, t,t) Clt,, T], &Gw(t,5):t, ¢sCt¢T};
2) /()20 wtfl [t,, T1d/(t)=C[t,, T], Jd@)isftejHjdjdd N s@Esh ¥ ¥k
3) fahndv d{s),®@ 9 Ghf t®izdo O Yy dS O

IK(.9)- K(h,9)| ¢ 1(F (9 (5), ¢ HAi(t)2 0§ eth [t,, T1 I I(t)1 Clt,,T].

[ § BBO HMmis: o f sdzdzW ¢ Is ipw X(ZdaziO© ¢ d WOw 2y ZdfS ydw s sh

dut) _ o m)) K LOut), [t Tl s § fls:
ds (t)
XS E) _ormt) 'Kt )X (s €), Xt e)=E, 4)
d/ (t)
CHE, -Ndn-dsj 6dzO" | Hdded UdzO" BOtdyO, ISEHO M tOs jH dd
IX(ts 6] ¢ expl- n%d/ &), 91 G (5)

[ 5C OL Ols j rdaz'h) lsdzind ®RE

X(t,s,€u || = <%X(t s, e)u, X(t,s,e)u>+< X(t,s e, dd()X(t,s,e)u> :

d (t)|

- 2(e+m(t)t <—[K(t,t)+ K™ (t,0)] X (t,s,e)u, X (t,s,e)u> ¢ - 2/(1)
2 e+m(t)

: 2 _ 2/ (t) .
j @/%6||X(t,s,e)u|| = ¢ slxtsel, w9l e.

1 HJ M azr Izuqlsf904d3 Emdzsedw 1) d 2). RL 1§ tfdzj HC
HEC OL OdzO.

[Xt.se),
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[ j BBOY Rfgls'  ROIs te d y dBEDYs, €)% XGEXf(s,e)v o dzv j sfv RO ted ydzts

550 g Mydzj Hizs 2 %sa(wm)wa,t)u(t),
dﬁ(t(‘:’)e) = (e+m)  KELHX(Ls e, ¢9)i G Xtte=E,
UBGHO) GMiwOes jHhdzdets IssyHjMmlsets

dX(t,s, e)

e = X(t,s e)(e+m(s)) *K(s,s).

s ts J il

(6)

[ 5C OL Ols j ¥At, @ s X(t,e) X '(s,6), X' (s6) -5BtcOldOw W EZzdSX(da). ¢ BOLk

dX(t,e) _
dj (t)
X(t,e) X (t,e) =

= - (e+m(t) 'K (t,1) X (t, €)

dX(t,e) 1
d—()[X(t o)X (t,e)] = 3O Xt e)+ X(t,e) 70

AXHLE) -y g BX0E) o o
d/ (1) d/ (1)
I sHflsOodvw (7) o (8) ddijjcs

—dﬁ g)e)_ Xt 9[- (e+mD) K (L)X (X X(t,€) Y

dX *(s,e)
d/ (s)

X(t,e)

= X"(s,e)(e+m(s)) ' K(s,s) Y

dX(s,e)
d/ (s)

= X(t,s,e)(e+m(s)) 'K (s,9),

=X(t,e) X (s, e)(e+ m(s))'K(s,9) Y

dX(t,se)
d/ (s)

dX''(t,e) _

(7)

(8)

st §fls! BOlted yddF,sé) Ceazbodzy sp sy jls X{tie) T, ( 4)) B3O

2 HSCOL O0dz0O.

[ § BBO kanls: o f sdzdzy ¢ W) Ch ydEk o @<yt D)

d

fo(t,€) = (e+m(t)) " eX (L. ty, e)[u(ty) - uM)] + fR(t. 2, &)le+m)] " du(t) - u(@)ld/ (¢),e>0 (9)

e¢Hg  mMt,)=0, m(t)-dzj kz Bsr ho@ dzj f toj o' o dzOW W fS o v
R(t,s,6) =-(e+m(t)) ' X(t,5,0K,(s,9)tc i L sdz' 9 j dzls © B3 is(B-HmitdEtsKs, (s, )W MH(th 00

t

fted f sulsdti[teThi ¥ )= ()d/ (s)+m(t), ti[t,TId [Kt)|ENS/ () §ted oMy~

ti [t, T1, /@) C[t,, T]1, N, >0.
vsEHO dzO [til]dndfited@d®jj H dzd @ © tsyj dz€ O
|fo(t, ©)]|, ¢ Me(M, + N,M,)ée’.

14
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¢ HW, =suge’n?), M, =g "nn.
n?0 0

[ BCOL Olsj dz milse ts.

Ifo(t,€)] ¢ (e+m(D) "¢ X (t.t,, ) Ju(®) - u(to)]|+ FR(L. 2, &)(e+m()) " u(t) - u@)|d/ (¢) ¢

IO g L)
e "!rm(f)d’ ) t~ . t~ I § e LAY i
erm) MIFY () () +m()- mito)) + Fe+mi) e ™™ N/ ()(e+mit)) e
ty to
t t g
S eMify (0)d/ (£) +m(t) - Y (£)d/ (£)- m(7)] df (2); (11)
to to
r 0dzj §
1) g m s @)
P di (¢) t _[e+m Mo d/ (1)1
€ ™ MIF (O ) m)- mity) ¢S L ge om0
e+m(t) , [e+mB)]"? [e+m(t)]
m) @)
‘ . e Lo Tbemy @ 1) m(t)
S M (£)d/ (t)+m(t)]Y =€ vo o M[R dj (¢)+———=]¢
[t[f()/() m(t)] (e+m(t)) [tw / (¢) e+m(t)]
¢ e’eMsude "'n?) = MeM, €. (12)
n20
t B /r:()t)dj ) t ¢ 7
ffe+m(t) e No/ (£)(e+m(t)) "eM|f{ (£)d/ () +m(t) - fY (£)d/ (¢)- m()| d/ (£) ¢
t to to
mit) L) .
e X ' lerm Temn? ) /(t) 1 ! . )
e’ Y9N, Mer3 , 1)+ Y (¢)d/j ()7 () ¢
Gy NeMeTF o) ey MO Y OF O )
D +lﬁr’(” & (1) toy /
¢egMNoeﬁe e+tm(t) | e+m(z) [ m(t) +ﬁ ([) d_/ (f)]g ([) d/ ([):
o e+mt) ,e+m(r) e+m(t)
Ty © n
= MN,e€e? N e”’n?dn ¢ MN,ee? /g "n’dn ¢ MNeM,e’. (13)
m(t) 0
e+m(t)

vudlsr e Ow (12), (13) dL (11) fodkzyOjd ByjdSk (10)
[ | BBO kls! o f sdzde vA)wd EMdzse gw 1)

H(t,s ) =[e+m(t)] ' X(t,s,e)[K(t,s) - K(s,9)]+ h?(t,t,e)[e+ m(t)] K (t,s) - K(z,9)]d/ (¢) (14)

USEHO Mo jHdzdo O Yyj dzf O
IHt.s e ¢Ee*+NyI(s), (t.s)I G, e>0 (15)
[ 5C OL Olsjldydlete sz fczso % 3) d ByjdSk (5) dL (14) dd
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[H(t.s &) ¢ (e+mt) | Xt s O (I € )d/ )]+ e+ m)) Rt (S)(F (9 (9)d/ (1) ¢

nrd/(t t ] t~ . 1 -lﬁe%d/(s t '
(e+m(t) e (R () (¢) + f{e+mit)) e+m(t)et K@ S (9 (9)d (¢) ¢
/()
Wd/ ot /(t) ! /() nfd’ © ‘N /(9)
I(s)e (Wdf () +1(s)N, W ( s )d/ (9)dj(t) ¢

/(s)

nmd/ (s)
I(s)[supbe ")+ Nl(s)  fF"mdn] e (€' +N)I(s); [ § BBO 4 HEBCOL OdzO.

0

vjttej B30k fls o f sdzdg¥ & Isdn)v  ndt )l k,oTH M(t,) 2Q M(t)-dzj B ™ 9 O% h O
WizdzSydw Oy ()= 99/ (9), tI [t,T], /(t)>0f te d fsylsd f

ti[t, T] K[ ¢ No/ () t I[t, TId Md Misj 0 (1) uti &g[t.B]. t6 psfdedjuts )" § dzd

fndmisj & ec 20 mAd s v Offts, Tldgwie s j
lted LIt MftcOo jHdzdo O Y  dz§ O
lu(t, €) - u()]| ¢ 2M,[(N, +De ‘e “Jut)], + M (N, +Dv . (e”)], (16)

CHEPfsdL o tbd dsi udmdd,dexp[f@Es w8 oue], (0, 1),

up ) - u ) xnl [0y (T)].

[ BC OL Ols jldz! filpdsfgles). &34 (2) MHJj ZOj d3 L Od3j dzkz
u(t,e) =u(t) +x(t,e) 17)

cHy(t)tejh jdedd MmdMmlsjds (1). 1sHMlsOadvw (17) o (2) c

v.(d)= surj

x-nl¢

[e+m()]x(t, e) =- fK (s, 9)x(s, €)d/ () - AK(L.9) - K(s,9)]x(s,€)d/ (5) - du(t) - u(t)];
JIsms HO 0 0
x(t,e)=- tﬁe+ m(t)) 'K (s, 9)x(s, e)d/ (s) - t’ﬁe+ m(t)) [K(t,s) - K(s,9)]x(s,€)d/ (s)-
(e+m() "eu(t) - uty)] (18)
RMy sdz! LY tjLBdz 9 j dzskz

R(t,s €) =- (e+m(t)) * X(t,s,e)K(s,9) B3O Is to dsy detficls 3, 9) /[(e+m(t))]Ind fils j &3z e sH d
1 CodoOdzj delsdets?2 fd flsj a3 .

x(t,€) =- f{e+m(1)) [K(t,5) - K(s,9)x(s,6)d/ (5)- e(e+m(t)) Tu(t) - u(to)]- fR(t.7,€)3

* fi(e+m@) '[K(,9) - K(s,s)x(s,€)d/ (9}d/ (¢) - efR(t.z,)(e+m(r)) Tu(r) - ulty)ld/ (¢).

[sms HO dmf sdzr L v tsBtSBN jdadelzy Wistedszdzlz 1 Jted - dzj ( Mmds.
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x(t,€) = f{- (e+m(1)) '[K(t,5)- K(s,9)]- fR(t.2,€)(e+m(r)) ' [K(,5)- K(s,9)ld/ (£)}x(s,€)d/ (9)-

- e(e+m(t)) Tu(t) - u(t,)] - efR(t.z,e)(e+m(t)) u() - u(t)ld/ (¢),
] otsHW B BSL dzé)u; dzd W

H(t.s.€) =- (e+m(1) TK(t,9) - K(s,9]- fR(.L,e)(e+m(t)) K(,9)- K(s, 914/ (1) (19)

(. €) =- e(e+m(t) "Tu(t) - u(to)l- efR(t.z,e)(e+m(r)) Tu(r) - u(te)ld/ (¢). (20)

1 sfydzj et s MdMisj g L Ofdh jd5 o odH]

x(t,6) = fH(t, s e)x(s,e)d/ (s) +y,(t,e), ti[t,,T] (21)
l o cetclitBHB st jMmis: HESS)HGH) nisdsj dedz” 2 5 W stcdslz dzj
ftcj SBtcOL 5o Ols! BRBodftz] (EYYl' d0OMOM®E) ddBj J d3:

Rz, e)(e+ m(t)) ' [K(t,s)- K(s,9)]d/ (t)=- e+ m(t)) "X (t,¢,8)K(t,t)(e+m(t)) [K(t,s) - K(s,9)]d/ ()

=- f{e+ m(t))'ld);;_t’é’)e)dj (D[K(t,9) - K(s,9)] =- (e+m(t)) *X(t,z,e)
- (e+m(D) '[X(t.t,€) - X(t,5OIK(t,9)- K(s 9] =-(e+m(t) [K(t,s)- K(s,9)]+(e+m(t)) " X(t,s O[K(,S) - K(s,9)]

Y - (e+m(D) K (t,9)- K(s,9)] =~ (e+m(t) " X(t,5, &)[K(t,9) - K(s,9)]+ fR(t¢, €)(e+mit) "[K(t,9)- K(s,9]d/ (¢) (22)

1= [K(t,9)- K(s,9)] =

) SHMlsOGoadww (22) o (19) l]’stsdzlzuq’d3 (14). ¢dzOdztsc d ydzts,

t

Rz, e)le+m{)] " du(t) - u(ty)ld/ () =
. L dX(t,t,e)
ef[e+ m(t)) A

3 EX(t,t,6)- X(t,t, &I[u(t) - u(ty)] = - e(e+m(t)) '[u(t) - u(t)] +ele+m(t)) "X (t,t,, e)[u() - u(t,)]-{ Is fy
EHO

d/ (£)[u(t) - ulto)] = - (e+m(t)) "X (.2, €)

2 [u() - u(ty)] = - (e+m(t) ™3

- e(e+m(1)) u(t) - u(t)] =- e(e+m(t) " X(t.t,, E)[u(t) - uty)] + fR(t.Z,€)(e+m(t)) "2 .

3 du(t) - u(ty)]d/ (¢) (23)
) SHMlsOGoadww (23) o (20) fsdkeydd (9). [Odkjj o fMddb
x(t, &) ¢ (e + Nyl /x(s,&d/ 9+, (.8, ti [t,T] (24)

to

RL (24) o Mmddzk [5], k6G]dzdadoxs "dj ddtipikald g diais zdo |
x(t,€) ¢ f{(s)[e !+ No]x(s, €)|d/ (s) +2(N, +De'e” b||u(t)||c +(N, +Dv _(€”),

to

x(t. &) ¢ ML2(N, +2)e *e" “TJu®)], + (N, +Dv ; ()], & HM, =expi(S)[e™ +Nyld/ (5).

to
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Uittt dBO 1. HESCOL OdzO.

wdzj Hinlso ddzdl . o " § tsdzdzy 5 Is v |[KAlIHASNA, /@)>07 tead) , § sylsd
th[t,,T], st tjhjddj fdmls @, Tl Ly d deinly dejsdgdate.O dzfyls o |

[ 5C OL Olsj Wz @) C[t,T] wo dzw jsfw  tejh j dzd § o3 (thidOinls judsdats(y O)
fndMmisjdr (1) MSCOd alds MM odd Wiy dzjdedsd j digd

2 <m(t)u(ty),u(ty) > +2 < m(t)[u(t) - u(ty)], u(ty) >+ < tﬁ<(31 s)d/ (s)u(ty),u(t) >+

to

+<u(ty), ;’1<(S, s)d/ (su(ty) > +tﬁ<(5, )[u(s) - u(to)ld/ (s),u(ty) >+ < ;’IK(LS) +

<u(ty), ;’1<(S, 9)[u(s) - u(to)ld/ (s) >+ <u(ty), tﬁK(t,S) - K(,9]U(8)d/ (5) >~ K(s,9u(9)d/ (9).u(t;) > 0, ¢ vg, 0

e OdY tedetsj {f tevEsd toazlsij dededs ds te O dzfls o j .
{IsM* HO dd&dd s

[m(®) + F{ (9 (utto)]| ¢ MOuct) - ulto)]lutto)] + [ FNo/ (9 (9)] SYEY[II%IIU(S) - u(ty)] Jucto)]| +

+ A O)d @Ou®)].d/ (Iulty)];

%)

No Y (s:5)d/ (9)

Jutto) & Y u) - uct)] + maxju(s) - ()| +
m(t) + Y (s)d/ (9) m(t) + Y (s)d/ (9)

to s

A @) @)u®)].d/ (s)

+

m(t) + i (s)d/ (s)

it asHY ¢ tf g ity adzfulT0. uvtseHO dL sy dSfdt)(206) or L
st juis=0f et [t,T].

s dMsS dhf sdd Is jste Olsdelais 2 dz
1.1 00dzMsdz R. 1. uvittedw WEdifyd2lcl190QRGnds,o jHASR, § j toj d3j «
200250
2. [BBHESjO O | . d. tdekdvtedL Oydw d JHJdhise j ddzsmls! toj b
tesHO. [/ / sOdH. HI§MMjtclsOydw. 1 dhejc¢
3.Asanov A. Regularization, Unigueness and Existence of Solutions Volterra Equations of the first kind (VSP,
Utrecht-Tokyo, 1998), 276 p.
4. ¢MOdzse ¢. I tesdLoBHAEZOW WEERydw fft otLtOmMisOsh j2 WE
&zokz¢ 1, (a1 dhess5i ¢m. 2001), 18
5. ¢MOdetso ¢ . RdAzls § GlcOdz! dplsi] diz s O g dgfodzcp s Slctisdztsls Jftc @ tco SG 5
rztzOdz [ mlsj Mlso jdedegr = dZ2OO® X, (1 dhCj& 2002), 79
6. ¢ MOdats o ¢ . s dMisj 3O ddzlsj ¢ te@ldzf diz' 5! jUNMOO o daj dizff & J talfifsd® j Ide
( MisjMlse j dgdzr = deOEC -749, (.o dP Cj¢ 2003), 65
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7. 1jH]&B00 1. [B GHdS®E C Ommj dddje kg & i§ dzshe ceu) ki
Jh: c¢climsdds [hjLu, 2006.

E 1.8.1jHJdss

urs 517.968
lJHjdEZto 0O (| ezdz w
mls. Ytoj (. cow. R
G. (M, srTEr
E-mail: kiresh&@8@mail.ru

IF3aft Yotofrovtd tr4vfECRIDARRRC Jr1dd1d s/ ouvud [R
R1LUL Lt O ?P13m vl 1 REuBRIPwPRPI G vtruv?2r1d tdr¢d
¢ dzdzsls Oydqw
VS bzOdz detsfls f totsB dzj o' sBkMdse dzj z0 f slstej B datsfls
tjekzdzvtedL Oydd d JjHddzmlse j dzdzsfylsd toj "2j dddtd dz-dg) dejeXsizr | i)
stejls! jdis HOEEMS? MisOk! | ©OMMislstejd tjh jddy ofrBtsttd®
CdzOMMO dzddzj 2 dzr 7 ddzlsj ¢ tc Odzu bz Bz &' tejOp Qlzj bzth 3 Is ] jisctias s pisis O.
tcOo dzj dad W fshistotsj dz totg @liztsty oLt tef s M 2 [ Opjcj dzls! jo bz
jHddzls o jdfdasthlsd . detsfdls jtstejlsdyj MSd2 ROtOSIjte. 1 tcjH
tojLbd sO' dBsckls B! dhMftsd L soOd ftod HOM dzj 2" j &3
dzj Sstote j S epdz® MO ME dedetse s o jh jdad W dzls jucleefoid?! g ifO dadjolsiz
oL &S O8N dn o cdHtWdLdS ), bQSwlddyfted tizsindadd o6 GO
LOHOY, fttdesHwhdafmw ¢ EktcOQodzj dzdV d3 Istcjls’ jets tisHO.
sdzs yjorj Mmdzse O
ZtcOo dzj dz¥ gzP Vv dzd dzgzls j G O dz dzts j-u k@ ) fAf P, | Sk ELOwGEH

JHdzs 9 toj d3j dadets tcOfMMd3OIsted o O Isfw fMmdzj Hizs h dj dzddzj 2 dz" J

m(t)u(t) + ;’P(t)b(S)U(S)d/ (=11, T>t, (1)

(e+m())u(t,e) + ;”ﬁ(t)b(S)U(S, ed/ (s) = f (1) +eut), ti [t,,T], (@)

¢ HNi(t), a(t), b(t) f)df L o j Misder j dzj § toj tortopTdem(l)-day 2 628 a1 @ ¢ " @O {izj 1 te
z dzC y dty, T],de@o)=0, u(t)d u(t,e)-d MS sd3r § WHID® 5d6OMIsOs h Ow  dL o j fls da
 dz€ y ey T], dz0@ |

O<e-BOdz' 2 f OtePidgg e, 5):t, ¢sCtCT].

1 Hi@L, T]-f esmiscOdeiso s o Mmj rn  daft), o o tojde jRdag Witz dBy (ROt dpt
ju), = suplu),

2 ==

{BBL 2OUJG[tulle Pcgtl dzd dzj 2 dztstg O difiplssets o My(t), Wzl jyrd R dzj dack
toT] d EHGodzjlotstews hdn bkfdse d

u(t) - u(s)| ¢ My (t)- v (9,
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CHYY sy dlsj 2 &zOW f sMis 5™ dzdzOW .

y () = fp(s)b(9d/ (9 +m(1), ti [t,, T].

{ OL dzdydz j otftetshr Hdv ddisjcteOdz d& 7 Iz1tcO ozgzj tizd D dzyf j
©cOBslsOR O®lsstte yOMmlsdtsilsd, dqdzj2dz j d daj dzd daj >z j
slsddz ' jMO ©OMMEOsLdh Oddfgi Mo w@s LD | @§v dddzj 2 desc
| sdz' sy s®@ s j MO Itejls! jes ©EHOEZSOL)? (o wcoOusjsds (€] ¢ e
jHddzmlse j dzdztsfls d .

ltojHY sdzsy dd3 o § sdzdej dad § Modzj Hiz¥ h dR bkfMdtse d2:

a)m(), a9, o9, f(HI g, 7, nig) =0,

mt)2 0,at)20dbt)2 04 etf [t,, T]; mt)-dzj g™ » O h OW thH;deSC ydv dzO [
B) f2add t,¢1[t,TIMftcOo jHdzd o O yj dzS O

la(t) - a(t)| ¢ Col ()bt )d/ (1) +m()]%, ¢ HQ<g ¢ 1.

] OBl [7] HBCOLORO MdzjHkshow sjttj BO:

vjtstej B ks o' f sdzdzw v v w@ MUY jisy jh jddjd &
EHise dzj lse tstew sdhs j: jut)l EfitgrBe 0<g¢l, |u(t)- u(t) ¢ Ca(t), ti[t,T], 0<C-
f sfls W dzdzOW . wiih 8) HzG Ote jd2j jdaide OI)- st d My QtsT]@Eb ) ! o ¢ Ist
MftcOo j Hd&Z OO tyj

Ju(t,e) - u®)], ¢ M(M, +M,)e” +M,e*, (3)
GHJ

M =supu(t) - u(s)|/ly (t)- ¥ (s)’, M, =esugn’e”), M, =C,Cieff "n*dn, M, =efg "n’dn.
nz0 0 0

rodzj § ftejHftsdsydd, Ykt

[f®- 0 ¢d,  |ut)- w)ta o 4)
GHQ<a-f sMmistsw dzdztsj ud fmdzts.
t O dstizldctp dgzj dzd J

(e+m(D))u,(t,€) + FROD(S)U,(s,€)d/ (8) = T, (1) + e, ti [t, T]. (5)

RL (2) tSlsdzq’dz,é)Jd3 (5)
(e+m)u(t,e) + tﬁa(t)b(s)u(s., e)dj (s)- f(t)- au(t,) - (e+m(t))u,(t,e)-
. ’ (6)
- FRObB(S)u, (s &)df () + f,(t) + e y=0.

I cfdzlsochtGOdzi dzs 5 b teCodizgy disldj )@ dp sty theio®s wsHO (6) MH
u,(t,e) =u(t,e) - u,lt,e), ti [t,, T] 7)
CHYtLO)tojhdjdz LtoOo daj ded™ (2). 1 GBHMsOadvw (7) o (6),

[e+m(D)]u,(t, &) + FROB(S)U, (s, E)d/ (9) =[F (1) - T, (D] +elulto) - upl , tI [t TI.
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{sM¥HO f§sdiZzydds

wte= 20 pou, s =0 L0, QU] iy g g

m(t) e+m(t) e+m(t)
10a6Hd & tej " j dzd § IztsOa dzj dzdw (8) dMfsd LEW tjLtsd o
___a & ca)b(r) .. .\0 i

R(t,s e) = e+ m() b(s)exp:' de (t)g, (t,s)l G 9)

w - _am '
H K, S) erm® b(s), t,9)l G.
USGHO
Sa(t)bit)
_f@- 1,0, dut)-ul _af) o Nemn®Oef(9)- f,(9) | dulty)- wlg

u,(t e = g + o) e+m(t)t|0’1)(s)e 8e+m(s) erms o (9),(10)

¢ Htjl [t,,T]

listkndts §sC0OLO0OL! MfwOs jHddosMis! IsByH Mk O

A90) Tty 810- 1,00, dul)- Wiy, o 10 £, duty)- el T

Mo+ ® Cermy  ermy L O TE ermt) | erm) U 3
AN 7 (g = T O 40 , dults)- 1 R ef () - f,(1) , dulty)- ulg,
d(s) =g uﬁ 1 di(9=¢ * U
e+m(s) g e+m(t) e+m(t) U, 9 g e+m(t) e+m(t) g
Ao _eH0- L), dut)- wlg, fraat “ a
& e+m() e+m(t)
vydlsreoOw (11), d. (10) f(tdzzydd
a(t)b )4 La(t)b(t) .
_ef(®)- f,()  duty)- ule Nem ¥ a()b(s) Mo ¥ ef(t) f (®) , du(t) - Ul
WO e erm) M © Sermy  erms o
La()b(t )4
- a(t) o s E¥M) v ef(s) fy(s) E{U(to) Up] @
e+m(t), N o( ) e+m(s) e+m(s) Hd/ (5). (12)
lojHjd BBBL dzOquchW:
_salb() 4
Yoo = 21O 1) , dult)- wlg oo™ 13)
& e+m(t) e+mt)
b(z)
na(S)b(S) “e+m<r>d’ Wef(t)- f,) L dulh) - wle
O N © Serms  erms § 0
La(9b(s) nﬁéf‘“”ef(s) (S, dul)- wley, o _
e+m(t) 8 e+m(s) e+m(s) e
b(z)
,.a(s)b(s) “Tmmd/(’)ef(t)- f,(t)- () +f,(s)@
et m(t) 8 e+m(s) “d V(). a4
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~a(t)b(r)

(

_ Ja(t) - a(s)] nm““”ef(s) fy(s) , du(t) - e,
yst.e)= T evm) b(s)e Eorme T ermd ul,pl/ (s). (15)
vudlsreOw (13), (14) d (15) du (12) dd&ijdh
u,(t,8) =y, (t, &)+ ,(t. &) +¥5(t.8), ti [t,, T]. (16)
[yidd@,e).] mddk bhdesed2 bkistidk d (4) dL (13) ¢{c
pitel e Lrac @)
[yiddsM,e).vudisr o0 (4) du (14) ddjjds
La()b()
La(s)b(s) gf (1) - ()] +|f(s)- d<s>| Mormin 9 O
A ] S v
& anpw), 7 e ab() 4\ B
2d & e VO o, _2dé DNewmy? Oy 2d
¢?tf§e y d/(s)—?gl e v ‘¢? ti[t,,T].
"8 U 3 ¥
[lsMs HO
e, ¢ 2. (9
[yidds,€).vudlr 80w Ehdssdw kjswjd d (4) dL (15)
batt.d¢ Ha(t) Sl ¢, 1 e'bi%‘(’?wﬂf(s)- f,(9)|+ elutty) - plld/ (9) ¢
L e+mit) & m(s) 7 o
Gl FRODOY (©) +m(t)]~"’1I . r%f;;gg;dm ,
¢t|0~. P b( )Ie+m(s) [d+e aldj(s)¢

a+ ea]éL 1 [ mby
Me+rmore e+mq)

¢ C, suplo(s)[
s [a,b]

m(t) ~a(f)b(1‘)

ﬁ(f)b(f) dj (f)]gl e+m(t) IIe+m(1‘) V()

L+ mit) d/ (s). (19)
JSJHJdZ, sB:sL dzZOyJ ded v
—“s[ug|b(t)| C, :syoﬂe'"ngl), C,=Ch,Cd/ (T)-/ (t,)]. (20)

USEHO ch (19) d d3d § o3
a
ol cch 5o 2 @t offy (1) =CAC ()- /gy -z + gt

ad.

¢C3[e2g Sl 21)

vydlsreow (17), (18) qd (21), dvr (16) {§sdzydds
3d ad.

||ud(t,e)||c¢?+a a°rC3[ezg E'lgl] (22)

[ Odzj § , Eydlsr e 0w BtL dOyjddw (7), syddSd (3) d
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u(t) - uyt, )| ¢lult) - ut,e) +u(t,e)- u,lt.e)|_ ¢lut.e) - ut)|, +

3d a _ ad

+|ug(t @), ¢ M(M, +M;)e” + M, r—ta Gl gl (23)

I rBjtoj d3 fetaO o3jddnaiztse o W
1 1

gg :d2 U e:dz(z-gl). (24)

e 1
vydlsr eOw (24), dL (23) fsdzydds

1 g 9 329 1 39

u(t) - u,(t,d®* D) ¢ M(M,+M,)d** % + M, d** %D +3g°* % +q o+ C,[d? +a d*?]. (25)

c

sOCdd SBEOLEBdR, HESSOLOMRO MdjHE:hOw sjste] &O.

vttt BEMB.or f Sdzdzv ¥ s EMdses dwv s sugl,efz G Oafdz &g " (v5
e=ad"*% - 0masHdlsmw uftsT] sty Uk 0o dzj dzd (1) . Ytod 1 Isd
(25).

| ©O0BBlkj0®T]! EESIOLSE] EO.

lted iz @mMmdissisted &3 ke Oo dzj dzd v
w(t) + fL+t)@- Vs)ue)d(/s)+ f(t), ti[0,1. (26)

1 Hitp=0,T =1 mit) =t alt) =1+t,b(t) =1- /s, /j (t) =+/t, ti [0]].

I Lt fizy0j Ehdsedd 0) d B) tB{, stej §11Mfete Ofetydadirge
sy4d dz¢ O

at)- a(t)|=t- ¢ ¢t=m(t) ¢[fR)b()d/ (¢) +m(t)].
1 HifpEla, =1

s dMsS dMfcdz L so Odzdzts?2 dzdIsj tcOlskzter
1. vtedétsddd A. RdAdlsjcttOd dz j] EkZttOodzidzdw, R[], 1960.
2. Denisov A.M. Elements ot the Theory of Inverse Problems, VSP, Utrecht, 1999, 272 p.
3. [BSHBBj 98 O | . 4. tdekdvtedL Oydw d J Hatcfh lsdas q d@dzd/fifls ! s (
HdMMj tlsOydwy. 1dh¢j¢, 1994.
4 . dMOdetse ¢ . ltesdLoBHAdZOY WEkEdiydd 5 otLttOMIsOs h j2
1dghejc, A0 064,8 - 1,

5. o¢MOdtse ¢. RdzsjcteOd drlsid dzkz 80P g dzdovls sth s dzts Is jote tz@ | to
{ Misj Milse jdedzr 7 d2OESC suvwf.,PBIJhCjC, 2002, ~ 2,

6. o¢MOdse ¢. wdmlsj kO ddals] cicl®dedzdds £ j e Ob Mdaj ded @ j td fysfolis
[Misjfmlse jdzdzr 7 dzOLCsu. &N CjC, 2003, ~ 4,

7. ¢MOdese ., 1 jHjdtsoO . [HJde YafO Ml ald dedyAcdzrOf ) @ ddis tg
CsHO // 1 jMilsdedC -dsdaQIeru,” 4219 1f 4 i O-8B,

8. IJjHLESHP®O BHAdsHE S &OMMj dddj2d & Jdlsifd®dj gon kit G:
I 1] jMmlsded¢ [ M 4w, BB2008, ~ 6,

E 1. 4jdzBg®, 20
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vrs 518:517.949.8; 533.6.011

Il stesy ytse [ o066 jded?2 1
94JH. cdOIHdzd ¢ RUI [
G. | Botsmde dtst

E-mail: vorozh@itamnscru
zOf jdo 1OMddzd2 1 C
G dzOo dz. dzOkzy. MmMtslstelzH dzqd
G. 1 Beasmdsdtef

E-mail: vshapee@ngsru

J1ves [t 1RR RU[IOARSLVLVIM I 1 [Arwefl] trZ[VRC st or
s{faRrRURtLIOVRCS frulrd) stzfddd R Aprftrn s

¢ dzdzsls Oy dq v

tJOdzdL s Odz" dgj MEtsdz' €5 detsear n 9 OtdOdzlsse dL o jMmisdz -
tcjh jddw HdMCtojlsde = L OHOY, ddsistptbfngz) dede'L diaff C BF Ists Hf Bedfd ok
EtcOo dzj dzed?2 f yOMmilsde i3d ftesdLoeotsHdzr &3 ( PDE) . 1 yOfplsdats
ftoeddsj daj dad j s jteOYydd ftosHisdy jddy KRjlsSHO AjHBKjdlts d
1 Sy j tod d3j dzls ] IsalaOWIs @ OHEPMPD, ¢ Ctbtstes? MoissEMO® ik
CdzzsC Oyd?2 d dzOdad3jder "drn dzgjowLtsS (s11). I1BCOLOd L dz
9 Mdzkyo,] C(tdkBddzdtctso OdedWw ESCOLOdzdzg" = Holkzr WMEBEMise Bo d&3] &
s11 UYtsedzdwdd dzO tjLEzdz sOIs. JIretsH' {§HCtjfdddzgr oLz

sdzs yjorj MmMdzse O
EmMCttejdedj dljtcOyddede » ftetsyj Mmtse, HsHtetsiisteOdzMmlise
CodzdzsCOyd?2 d dOdd3j dz' M pRiglzSE MOSE, EZtcOo daj da

1. JlojHjdadJ

] Btsdzr " ddeflse j ydMmdzj dedz" = B ssHtse tjh jdzdw CtcOjor
dzd dzj OtsdL Oydw d dlsjteOydd 4§t dzj dzd dzj 2 detsfils d .0 t jlztdsjj Aigs HIsGs 6
dmMrtsHds?2 L OHOYd Hd&Y PDHE)( Hd Wj%jJ tejddbfdeds ddEw? QiafHte=E fihd d
ftodBdzdy jdedetsj tejhjdedj HAWWJte] dzayd Odz figpsH qus@r Okd teej N § th
dzddzgj 2dzr 7 Odze jBteOdyYUi MSdr LktcOodzgjdzd?2 (e ¢uv). 1ted Mmlstcj o3
ootHEgBMY N 5] CtdzduydMlsets dzidLo jMmlsdzr » HdMCtej Isdzts?2 L OH OV
Hdzv 1 Issets sa9tHdIsMw Btsdz s SCdzdyj mMsets fsHdzjyOhdr or
MilkCOrR M Bd hdd SCtddujfmMseotsd Blsdsdejh Obkbts gy sBdils
vtejBlkjdBs] HdY 1kttt StsdzdyjMmbsets OtdW dBjlsdyu MSdr i j tcC
HdMCtejlsdzets? L OHOYd dz© €61 d/ ddzd ¢ dzO¢ s dzj dzd ¥ B tsdz! |
sBfMistsWisjd Mise gty dstizj BH dsdzPts of dsglegef dzd§j oW 3" = KBjIsSSHESO H
LOHOYd. 1t 1?2 ftdydds otfistcjBtso Odzr dlsjteOydndeds j ¢
tojh jddvw LOyoOMmsks IktejBlzsls fMmkh jMmlse jdedes B sdz h j dgPdlad &f oz g
disjteOydtdedzr § dBIstsHr o Isjuyjdedj tHdzs?2 dlsjteOydd.  fmdzd
Hisfisdy J dzdv dzj S tslststes? Istsydesisd tjh jdedw LOHOYd. 1 ted
sMlsOj Ismw.

1 sdfm¢ dztso ' - yd mdzj dedz" Brts dz gz tsitelgWisjdfsld o dz' n toj Odzd L Oy
fMkzh jmMlsoks hdh &BjlstsHtss d&y jls ttOMmh qtedls! oL di3sy detsylsd
Emddzdls! o0y detsy dzOftcOodzjdedy EMEtstejddw toj " jdzdw L OHOY

't OBtslsO or ftsdzdzj dzO ftod YOMmisd wisBR77 SHHjtY S tAAR (CGteOdzls 1 3
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1 ydmdzj dzdz" '"d telig AstisjH Ofte f d3d dzj ded § dzOh dzd Mdzj Hbkzes P dj § tSH
ftosyj Mmhse tjh jddwy LOHOY HAY PDE: EmMECstjddj MntHd®Bs
ster dzse O, EmMECstejdzdj] MatsHdBsMmIsd M §sish @ & dEdtsatshj s tsy:
ftcjHBBBEMdZzZco dzdo Olsjdzj?2 (9 HOdzdzs2 tOBBI] dzgj ttOMMBBOIste(d

vMmMetstejded] MrHdBsMIsd i §f sdktsh ' 8 fsHf tosistcOdzfmise s |
tejhjddd Hdvw PDE. I yOmbdtsMmisd, o ©OBukE" ) O s di O UM
dteOyd?2 ydmdzj dzdetscts toj h j ded Vv TrpldsGsuf ofif<nizO td dz' [ =2 | Iz te1Coduz jdxiBdL 2ts tg
stor dztso O. I [ 3] otsLdzd C O hOW 9o tojL-ztzOb @ gizd B d s Y Is dog
ftodd3jdej dzd j 3 cdBSCtsEts OdzGtsted s B3O GMRHES ,d3j Isasde'Os fs jtod tsiftsd Oa
JEB 90tdOdzlsr HftedoajHjdzr o [4].

1 tod d34 dzj dzdz" 2 LHJ M i shtse EMme stej dzd v diIsjtcOyd sdzdz” ~
ster dztso © wWodzw jIsfpw dzsor &3 9 OtedOdzlstsdy L o j Misdzesets d Y d M
EmMefsdzdw MeasHddBsMisd BjlstsHO s11 tejdlgefdifO Hloh]dsj tedz” = ktcO¢

[tckzes?2 Myt kEMEttej ddw MetHdd®shisd dlsjteOydtsdziztse ts
tlss¢ MO, Cbtster 2 ftoddidV ilsmy o dOMlsswh j2 dHoGsOY) , d Hsiffd
Odze stcdlsditseo BT dzO ftojHdzsy jd2O .1 . AjHBjdeCts [ 8] . 1 daC
syjde 1 WWjiCldoads j d&BjlstsH ydmdzj dedetsets tojh jdzdWw tcOL delsStsE
dgHivw MmMtshhistsdls o bkodkd BEhiss' ch@Gbesdkrets B SOyYydsddsets
fsdzj Hso Ols j dz' dets dz0 MjIsC OR tOL dzd ydeséts tOLtejh jdedw [ 9]

] HOdzdzts?2 tcOBtsls] twOMMd3Ostcdo OjIsmw CtsdsB d dad totso O dzdzts §
EmMCtstej dedv dlsjteOydsdedetse s dzj tzdedaff W+ € figtDj B8 q GJ dzlOH ORdzY v dg@
ftod tojh jdedd ExOosfjm@.2 RLWOej fijlsds, Yyt oadzi L OadMmddksmisd
dn tihjddv ftd Bstd " dR1000) @ Hisheed |0 Eoesh j?2
dzj sB R sH Jd d3tsfls ¢ tejh Ols! Bisdz! " dj g ov d ftoddzj dgv Is d
otej B degdz" J L OOl d2gO CI1f. THiM, o lddydj ls [10],

vsdzjHEjIs ldijlsdls: , ysts CodiBddzdtetso Odzdj d3gzisfigH s doty
ydmdzj dedzr = 34 ssHts9 mMkh jMmlse j dzdets Blsdzd yos h drafmw sls  d3j Ist
oL COdZO o tojLizdz sOIsj Hidifiglste MO LIP Yiff i dstd@a Celztsti Iz Py dpdjols
RBilssHise Crdzj ydesolsh ] sBilj BRO MIPREAGEP EMSstcjddy dlsjtcOyd
fsmMdzj His9 Olsj dz detsets o Cdzs Yyj dedv Bdesesmj ssydessets d GMRES (
HsfMisdedzzlsts EMC sifjcdd dzj eag & 2 5nstc s Ofdds Otels dz' o3 dgj dzd dzj 2 dz" o3
cOBBR 11[91]6 S dmMOde dzgj Cslstster j o 0tdOdzlsr Ctsd3Bddzdtctsa Odzed
tcOL dzdydzr = 9 0tedOdzlstso iBgjIssHO Ctsdzj ydgr = 1 dzj 3j delstseo ([ s C )

[JlstsH s11 BBXZOHOjIs W HHd HtHBdAdzdsdy ] f]Somctl tagO djdded
ftod f3j dzj diffiflswor tp dE€ tcd o sdzd dzgj 2 dz" i3 Gt Odd yoOodkdd d dzO0 OHOf Is
zZijcits Woteizdzdtelze Isimw o Oted Odzlsr Mrjd3 for h jddetsegts f SteW
fsdzddzsdztse [ 21]; dBdlstsH BEHtsBj dz Hdzs &0 Gic ®Bz@ fatpd 56 @diz' (
BjlstsH z90OYO. [ dddBdL Oydwy WER ydsdzodzO djosvwlL ¢d EtO
mMsftewy jddYy CEMite O0dZOEJIsdudmMSitets jJj tjhjddw dO cteO
s11 f sHOo dzw Is ¢ dzff J Mcgls g fdsffylsoded W W j toj dayd Odz' dats 2 L OHOY
ydmdzj dedetsec s tej " j dad W [22] . ] dzd &3 4 Mis: otsL d3tsy dztsfls
Cst WWduydj delstse tcOL dztsy jdedwY tejh jdedw o BOLdMI WEkdS ydtsd
o' Bdpidse s fYsteWHCO OfftessmddizOydd) sSsY HJ Mise j dzdzs Y OMmls
dmf sdz! L s Odzdztsd3 L H 4 M 9 Otcd Odzls § BjIssHO L Ists MHj dzO dzts
ZtcOo dzj dzdRIs3COPO.J ( jNjdedd Jet Miso d3j fldpsOofigzw g s O dndsjp deP ™ dih
StezH dzsMisd HdzW IsSHjdz dz@ » ydmdzj dedz" = BJ IssH 59 .

ydMmdzj dadz" j + S jtod d3j dalsT fs EkEMSCttej ded® e sHd i3 Mmis d
FtcOo dzj dzd@Istp OO jd3j Isosa Bz Oz sdz d3j ssHO S sdzdzsC Oyd?2 d dz
Colbtcy sWe ddhv sldsfdlsjd dts dzjHOsds o tojL Zid2530Is S Iststs
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ftcjHh jMiso o Odz W H OB, o (GG’ 7 &) SBHEBR § 6dzdsSs
sB'" Cdgso jdzdz" » HOWW jto] dzydOdzt dz"' = EtcOo @i Dy fr ot IstspsBH
Cslstste’ 2 MtcOodedlsjdz' des dzj e S5 sy jls fteddzj dgwlis' v dz0@ dz
tejnjdedd CtcOjora LOHOY HA&Y tB' Cdetso jdedzg » HAWW jtoj dzyd Od
tazdzd f s ud MSdr d CoQig@eiRdzd ujt Cfdsy 'As d §fted B dedIs!  jets €
ZOftedBite, ©® odHj EkLSCHR §sctOdduyd R Mhsjs M Bd
sBlkMmdzse dzj dzgdz" &3 o[ v o Mtslse jlsMlsakzs h j2 HdMCtjlsdes?2 L Ol
Ctgdr J LOHOYd H&ViebBOHmHa] didedd 1B@edz' jh d-r ydmdzOr [ J 2 detsd
OdzOdzse dqyder j IstekzHdesfisd d Hdzv dgj Sslstster 7 Htkzedrn ydmdz
My sOjlsmy M lksCterilsr d3 [ JyO0dHtesd d d&pOadisddts ([ QlfHmt
ftoddd dz2v j smw o tej M j dffdy te OHIGREFRUARSIIs 1€ 3 joded ¥, L OH Odzdzts2 H
fsetcjh desmils: 8 o L dzOyj dedw . ] B sBSHOR s1s d s11 H dzV
HdWW jtoj dzydOdz! dets?2 OQH OYbhA, S W20 OO L OHY d M 9 OjIsfgw  f j to
f sd3tsh + & 18 slsr MCdo OjIlsmw  dzj C BlsBBtets dd AfMmjoHtstej " j dz
tejhijdedj d3 dMma SH dzs2 L OHOVYd . l mMdzj HMlse d j f tod d3sj daj ded W
fjtcd sftcpH jufjfdpdzsH sMIsde Ojlsmw dBdddBzd WEkdtydsdzodazO dzj o
ZtwcOo dzj ded 2 . 1 sfmdzj Hdzj § s sMtcj Hiso Odzgdzgs Mo w L Odes ) f SG te
Bdded BdL Oydd WkdeS ydesdzOdzO dzj ovw L €d o HJMCHtgjtdsodeisi2dzlsr QH Gyl
s1s d s11 Bsydes tojh Oy LOHOYd M Mt jdedesmisw iz o toj
1 sCOLOjdzjdz 9 1 Istsdz tslsdetsh jdzdd d3j stsH s1 1, 9 Ctbittsds
Stelstse sdzOdz! dg' 2 BjlstsH degd jezffyuv fgBigEE] fidzj dfteddidv
Mow L Odets f Ikjds, yYybts o Hjttotsds MzzyoOj o MtcOodzj dzdd Mmts
HgMCtej sdets?2 L OHOYd [ 10].

l toOBtslsj [ 7] Bj IssH s11 Brdz tsBtSBN jd2 dzO faelr 20D B3dzd
fdzsmMSsmMisd Heokrn fJtosMistcOdzMise jdedz" » f jtej Bjdeder n. 1 [ 7]
ssydetsmisd ls 2 Hts 8. 1 [7] otLdBsydshmisd BjlsHO s11 BT
LOHOYd B8 HddOBRIdS) B CB2HgdyEREshBMfy o C€ODG2. 1 MJ oL
s 4§ wjhjddt ol Ek3j dO fwskswyjddd Btdjj, UjB bked
B dzs fteso jHjdes HjlsOdz desy MeOodzjdzedy J 4 ud mdzidglzedg =1 ted
tojLzdz O dzgj LkfmskzfOrl ft Iktydasimisd dzOdBtsdzj j Istsydze o3
27]) M todtshs v twOLddqyde » ydmdzj dedz" = BilssHtse or MsC 82

I [10, 28] d&jbtsH s11 fGtedd3j dzj dz H dzV --atdsjs"C jinddd Wazj Wt jd AR3
NdHEMIsd dO fsmMisteOdemise j dadets?2 tOMyjlsdes?2 MmjlsCyj dr ¢
toj L zdz sOIsr tOMuyd bse Ijuyujddw o SEkEBdudMmMEit?2 C0ojtedz]
fsCOLOds drn MOoadzjdedj M dL o jMmilsde i3 dzOdBtsdzj J Istsydz di

scd3dB Jdzd tetso Odzdy ©® BilstsH] sS11 BjIsSHO st dzso O ) ¢
Csd3tf dzj € mJ, weodzws h jdgslwy MsMmisOe des?2 yYOMmils! 8 BjlssHO A JH
ddzj Hso Odzts Y dH Ols Yylsts 1OCOwW CsdieddzOyd®, H Ok | MEDHDE
EmMStstejdzdy tejhjdzdw LOHOYd dzO €I [ . RMMMdzj Hiso Oded j + W
ANjHBEjdCts  dsosegts 90ttdOdzsO Oz stedIsdBO ste" dztso O H dzw
ftej HMIsO9 dzj dzdzts? OB BIST .

1. [fdMOdedj o Oted Ofifisdd] digfptisdstsl Otc jsM J dzdy’ Ho Z BjtelzsE MBPtc O

1.1. 1 6mMsOdtsaC O HdWW jtoj dzydOdzt dets?2 L OH OYyd

t OmMimsslsted 3 StcOjolkzs L OHOYE Hdzv MdfssLdgO Mis Oy d tsdzO tec dz'

VO +p@%e V Df, W

divv =0, (5, %) W @
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Vi 9, (3)
Cobtster j wsfdmro0sls Ikjyuyjddd owLCB2 dzjlsjtf dzstWsbfgo sHc
CtoOdzdyi 2 | bktOodzj daf% 8 HL)X OlsE8) 1 totshls to O dzf\bo\fxezrd 8] S ts1
pjChtste MEswMmisd, dwWiXsXE)A( XS B tsdz szl | Astls o jishls) dzdzts

2
d HOodzjfize ff1, ) & L OH OdzdzO Wl I alzf 4l e y (Rg dzts t;zlaz;s%Hm%,
DI

(VOD:Vli \;gT:.uqfr]lsJ@o dL Ibtejn BkEttOoadgjded?2 (1) d (2) te.

(3).0%x%,%)=(9,3)0 L OH OdzdzOW zalzf Yl & tcj dgdQ) HIPDCAAEZOH ™ 8 O s v |
fpdx dx =0, )

Cobstes] MfwOos jHdzdots ftod sShhzsiWFd] Jdhmissydsd ¢ se d
1.2. [6C0d dr j] CoteHddzOlsr d BOLdMdz § WhkdeSydd

] HOd dgj2h jd5 9 COyjfMmbe] AMOMBHEe®IY " jdzdw L OHOYd B
W={(%, %),0 ¢x @ i=1,2}, (5)

GHX>00 L OHOd&zdZOY Hdzd dz0 Mbsesdy § §(OH)PHOGO Wl B

HdMCtejlsdL diekzjisfw fjls¢ MW i, K310 b Ols dadfisdO HOERE IO ddd iy dzts

COYHB2 Hx Il 2 t jhjddy dh j&nwe dedd H-gsdz@ iz Sl Asdzts Iz dzS y d .

stz ¢3jlssHO s11 kHEB WS o 8yj Red CdasicHom2 W\ j PO tstipd dists

ZsC Odz' dz' 7 SCtstteHd &0l Gl ¢ dtss Od dXrX W Grsd)slsipuz s s ddet

Y= (Xn- X/ hm=" 1, %06 sdepujddi OGstedB&Estdy) nNsd vy

W, hG {sdsedd0 Hodd hisctsd . ¢ a6 weaefsidetQd d j ¢
dL dsj dgv ¢ Isfyw o  YhiEkdgkodjlojnjd e w(YeONT b w)=
Vihy+x;,,hy +%.), p(Y, )= pChy+ x,, hy +Xx,). J tojLizdz sOIsj L
fitej i3j dede’ n Etci@dsdzf dgdv fre@aiad KO dsd Mydzj Hize N

a Mo pu0 : .
Du, Rehpy—" 4y—" 4 3 Reh@ ml,2; 6)
C M1 W YR =
1auu1+ ] 80, (7)

[

2

GH@:% +_E_ [ qdzj OtedLzj s §15 1 ' ¥ulssusighi Gz (GBo)dzj dzd ¥ | Oo
1
Dt -(Re B Gy ¥, ddy N, f)* R oml2 @

CHYd desBitt dkjtoydd $650,&20kd W pshisd e jmsdas] ftds d
ted M J ded s52d20d s j s Oydd, ZOyd dzOw tsls o' BtoOdzedetse s  #20 0, dzO Y

Fo =R f,- bW, #E,) $Un, =HU,/ W D, =P/ by lm=1,2
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Ved B dzdy j dedas§  tej b j dad W od Mg B s weuljr2jS j dzd dzj 2 des? Gt

0 Ch¥tzuea yd?2

S S ST_" S 7/
(ul’uz’p) —ab,“/w (9)
|
GHJ 9 jton dZO@B tEfLdEBQ@§@nj Is s jttOyds® StcOdzmf sdzd tetso Odzd W .
LOoHOoyd fisjChdekjkny o foshbicodhss s Wasdzishyizj jzsd dzd
Bjh ] ddfjSte)lsdzs? LOHOU] Weodw kMW CbkMmsyds fdddsddod
ZOYUO &R st Od d&s?2 fdhlsj i CssEHd @Ok o SOyHB2 Wy
MshlsOodvs h 8 Meseshsd dhYfsd Lo Od  ddzscys Yz d® o da
Of f tesC Md B3O Y g d3dzts @ 5 ugizgede™”  j oo 52 Misj § j dzgd .

v OB d&zd yo
Idn BOLdMmde/p WizdeS yd?2
| 1 2 3 4 5 6 7 8 9 0 [ 11 | 12
1 0 0 0 0 o] o
Y1 y2 yf -2Y,Y, y§
; o - 0 0 1 0 o] o
/| y2 -2V, Y, y: g yl2
0 0 0 0 0 0 0 0 0 1 | wn
Y,

IMmMjets BOLdMder » WEkdSyd?2 o or BtcOdzdetsdy f tetsMmistc OdzMmise j
FtcOo dzj dzad d dzj tOL te" o dzgsfisd C st W dydjdalsr CdzmsOds' , Ists
f sdzd datyiso | j stezHdes EMsOwssdt! |stjlssj ey ZHso dzj lso st
fstsldtsh jddw. 1 dbtej dL §jttosdOyod d' r fwWilsdOHYyOlsd |
Ho J &BOHYyOIs! . [dzd ftedeojHjde o I[sOB dz. 1. Rn MtotC iy datsf
div/y, =0. 1 kO¢Ctsdz BOLdM] ktwOodzjdedj dzjteOL W' odesfisd toj!
o' BloOdzdzse s YW HEO OfftesSMddBOYdd EZHtsodzjletstew jlsmw I
dzgj dLo jMisde = CsiWWdydj desse o dMfisdts {6 deeafdd ( SO s
fted tjhjddd LOHOUC].

1.3. uvtOodzj dzdv HdMCtej Isdzts?2 L OHOYd

[ilBH s Mizh jmlse j dzdes sz yOjlsmw s Hikzedn
HdWW jtej dzyd Odz dz' R ztc@o dzj dzd 2 ls § d, ylsts tejh jded Hd
fjtc] §fdgjdplzs? wf duv. Jtd 1lbtsd btejBlzjlmw, ylktser dO |
Bdzd Bz dz WS ydsdzOdzO dzjowL Sd Jjj kwOodzjdzd?2. g dzv L OF
ey hjdedi W, " yiQePrndd o dzj2 Issiufisfo € sidszsT Osiui ¢ sds dffRy
wyj2¢d dmsyjls o90t! qiotso Ols! Mw o twOL dzdyder = 9 0tcdOdzls Or ¢
pOtedOdzls O L OHOdIY CttstHddOl kW UdHdkidisSay§d.C & fmsc
COYHBR wyji2¢d. NI=2kzEudsitH dideddst O Is sy § S(WS I, deets VD y dith jls O
O LOHO9Ojdits] Hsdz L 5o Olsj dZ) W0 yjQzdtgd ig. dldzlsls sy Odizj € tsd
Yjtedz 3 Ctkzy Coagl/2f O+ sthflg. 1, (B) §COLOMM ttOM{ s
N.=4, fted {lstsds dzsSOod d j ¢ttt dmzdl dJ BREd Zistyd SO dFads .
ksySd djin0l o MitejHddOR §sdzidOdNs&Bd&isd Mo Axtcqode?
ktsyj ¢ Stdkzdstoydd LOHOs Odkzdf! MdzjHks hdd tBtOL HADS dai i
Nd, €0¢ dzO tdfm. 1, (B), O SCttteHddOl’ nd&Wd)k (0 dy. yjls:
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= 0—0

® M e e [ c o o

il il e o

o M e e [ c o o
- —

(0)

t Mz did Ol Odzlsd v L IOEQHE € sdzdzts ¢ Oy dN, =R, Ng s ¢ dzDlfir @ NP=B W
( aN}=8.

) sSHMlsOGoad®w (9) o (8) d orfdmroeow §sdkzyjdds j f
wd Mdzj dedzr B L dz@yj ded v 3 2N itz 0w tetg HEH RO K€, 5 dhfdtsROWEHRB  H J M C 16

12
389 &= f5, n=1,..,2N

m=1
[ded wodwelshw dzddsj2de’ B Oz jBteOduj e ddd Big®do dgjoded v

[ 5§ Sdzded &5 Mg s sl € tetg Gseats 2 dzdL20 WO wedn dzis o f W dsd € fns ¢ zOfse O dad
HdMC toj Is dats 2 L OH Oyd, oLwWilsr dsd ot eofjm MtsMjuHddr M dz
feslsdotstej ydls: sSftejHjdjdds tjihjddy HJWYYF G jsdyut O g
Msc zOmse Odzdw) OWhlswistapm Mujdcdnsigrdddd »uj2sodkd
Mse zOMEs Bl Mdzso ¥ CZOHS et MWy jddw tjh jddv Hdh

(10)

Cc

hU(U+)n +(u+)n: h (‘u)n _'(u-)n, h (UY ("'U){ - h (ul)_t ('lﬂ)_t, (11)
kN n nu nu

P=p. (12)
A uo L _ |

1H4|f|y|“l——hag—+ n— gn— *tn—,n=(n,n)d odzjh dzv v dztste RO dz
BN ¢ H IR L

vy Mg (P, (P s esesod dr j d COMOLjd d § MsflsOs dv s d

fssttsdy WUf20CfejHjd WERYydHse) Bdj ddd jj Otckdjdlst
dLdelsted dun2dgeyd v

v jHddzmlse j dzgdesisd ftejHjdzj dedWw HOoadzjdedw o tojh j dz
et OfftsShMdBddeljd hdsedj (4) it ¥stdkdj

o

1a 1 A
—af) PAW, 5= - + fpd  W. 13
héﬂf\l‘”p 1,] : h % V|V,j i) ( )

1 HiMs ddElsjceOdz 5 ofmj2 B&OMsd, ©OMMUdlsOddy 2 €O
fejHr HEN 2 Pidsy @Ouwrddedj o “Uj2SJ M fjurHiEh j2 dlsjwoOy

il
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{bBilsdd3, Ykt o bkfdtsedwas (11) o LOYdfipd""PHdeflsj g &
mMemMjHddn wyj2C0R, dOftOodzj dedv odajh dedn destedzsOdzj 2 ¢ ¢
l sl b3z & WttdRzdzOR (11) HAY Hds?2 dL 4tildas wyjqs oy
wWyj2¢j M ftotslsdo st tsdzisy dzf bzl O o dzzéed 8 H Qtelvl ) « g3z so lststew &
SftejHjdveshj2 ydmdzj dedets] tojh jdzdj cdzsB Odzt dzs?2 L OHOYd ¢
COYHBR2 wyuj?2¢ed.

ssYSd, o C(obsw'n LOfdMr 90 lsMw EZtwOedzj dedw (11), dz
Mz y0,j btyjs SCtdastoydd, Ssddyjfset ktsyjs MtedOmte
wyuj2¢d dsy gl BTl teOL dzdydy &3 o tOL dzd ydz' 7 ¢ M.dafddij detsizr
sy S MsedzOMse Oded™w Hdzw MisMis O dzWis h Y@y HasRS sVstpjO? ChfS S o)E
M sMtsBse LOHOdY btyj$ MtedkOmtse Oddw, Colstster j B’ dzd
BOd B C9OHEBOBSOR]. 10 tdm. 1, (0) CosteHddOlr yjlisr
Mme stetsiisd L OH G, 0 O & 0 B3dydz yOj, dL tsBtOY j dedatsds dz0 to
fl ¢ostHdMw)adlz) (-2, 1), (2,°1), c¢Hvj (DvO@BPEEnHY o' ydhd
ddzls j c@0aig]l | yOmldesfmisd, dzO tedfm. 0 twOmMf sy jdadj It
z=1/2.

RM tsdz' L 2w ftojHMmisOodzj dedj tojh j dedlosyjos) , o fSsOifrHstjo dofi
Mse &zOMtseo Odedw (11). RL fj N d2fdaj @ U 7 Bdzs g ¢ T O of s jddiz
CoiRf sdzj dels MC stesMmisd.

vidzse v Mse zOMtse Odzd™w Hdzw HOo dzjded™ (12) (11900)0s Isfy
(0,°1). ¢Isd btySd fs$OL0Od dO twdih. 1, (0). 1thmdj §H
SOCY ] fodkkzyoslsmw yjlsrtej dddyg2d » OdzejBtOdyjMSdrn kzts

YIstsB ' sBjMmfjydls: JHd dzMmis o j dzdzts s ! joJ " jOdadoe O eztdzf)! H &
G dztse Odz! dats?2 Mdflsj 3" CttstenddOls (V) H @ditts o i Gatts ls jfs 9 60 dats jin
Il kjMmlstser i tjhjddvs BiOdsh:! stsydetsj L dzOyjdzdj HO9c

fsc zOMmise Odd " BMEadsdsisd o 0o dzj dzd 2N y04 Kl b dzdsdefi 2 @ Af
slsdshdlsj d db, EEREEEDd Ui NS dr oo dj(@)? oo & cyddss dv
stetsd OBl et=] 0 =01 i, j.

[ fldd Misstsdd “yj2Sd mesW, OHy o ff)sedddidsnise s dgdchf 18

tse dzOMso O dpcfiad wH davd M€ jiej s dzts? L OHOY] o' fUIF G OMBEME ¢ tc0deqd
[Bl jHdd"Y E©Oodzj dzd" § sdzdzsC OYyd?2, MmscdkOmse Oded™ d |

Wi M Oe e Odzd YO BULDHH [sdEudd 4 ¢v o dHO
A CE?,S1+1 = {4 (14)
s = D)t idedi mdmsid (14) syjaWerils
" jdadj ¢ azsmQlziEe? L OERU] COC jj CkMsC, nsezoMse Odd

fnj 3N{E 2N, ¥ & Imstes¢ d 12 Mmissdeyse. | »0tkdOdkson,
mMdMmlsj O (14) fdted sftejH]dz dzO. ¢ uzv ff Bdzp SEE® 2z iE@dfak iz
Cdf ' “Isjtedes? Odd jBter . | HMathematfd)f sdz' L 5o OkOM! fMdMmlsj O

1 HJ M Hdzw tejh jdzadYw df v HdMCtjlsdes?2 L OHOyYd ¢ ted d3j dz
dlsj eOydw & j AHOkdpnoO [ H 6+ Barse @dj GOYJH' L OC EsHO &t o
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5B &zOMisd q §GMdzjHBe Ol d des § jtejBdOddM! oMmj wyuj2ed.

StelssEsdOd df &5 BjssHsdR (L dojdh0 ddd MOEMRtdHj ®O), o
PBjtklsimw L dzOyjddw, dLojmidr j szA)rsBsdjsiilds Ofysis ots jHdadiadz

1 Odsj yOdzdj. VY Ekfls! ©Bd&OMIS! q ©OLGjL OO d&O lsH,j d
fosdLotd dsj Ctdzdudmbsets Wy € icOdedfydddty i3y ud Jfftets- Sy b
dlsjtcOyddadesds t6j" jdzdd HdMCtjlsds?2 LOHOY] dkjwOydd o
ofs ot jdjded. }ted {lstsd §smd sHdas2 (ddd djHSsd Sdn)
e OMmse Oded "z ( W1Yj,j S( 1 X)slswe' j §sfOdd &O ce0dkdykz U
Meslse jlsMisoakze M dj, MMy oddsnnd@ddj &fvdedds o q “yuyidé¢,

mMsmjHdzj 2 yYOMsdydets? j tsB ez® M dgis g dv | Mezy daAp BB HalzO Bj Ny HEZ 16
yomilsquydzer 7 B d&OMYE fddjdvis: ftdsddyjdd j udidj da
fedotsHwls € fskjtej HoMsdedkzlsts? koydtsilsd t©jhjddw da
fesyj MM i @Efvdzs? L OHOYd. vOCs?2 feshiss? Mfsmss ©Of
stz d&zOn BjlssHO, B' d& t©jO0ddLsoOd o [10] dO §jthtdod

tojh jddw LOHOYd ftoddjtedes © 2.5 tcOL GO iy Ol pattaf dzf dedd patf
LOHOYyd Ssi WWduydjdels EmMSCtstcj dzedw Hisdzy jdz oatsL tcOMIsOIs .

2. 1 0dOdls OdkcttdlsBO sDE o @ Sy § tejsHistePdziis o O

ledojHJBB SOl ts Mo jHjdzdWw B ftej Hdzsy J dzgdzsd3 d B tSdzd |

BisBEHO st ZcdB) EOIEERAEIes [ty MMNO twihjddy uf du. It
X=TX+ f, (15)

cHj oXChBBQCtds] @5 gdkEshjd oo dam disolsedyo

Blidz " qd5 dczd tcOo dzr o5 &€ iyl sdzj dasX pliE R EbGBE: jy. I Efls!

TS BOEdYO §skdscts wOdkdO, ¢ f(ihdksy] fif sHidshY dlsjoyds
X™=TX"+ f, n=0,1,.., (16)

o C(oXEwBytdeddy jddj S tjhjdds d@. dlsttc@yded H fd
FP=TX"+f X"=X™ X"6 djowL SO bts9e di@mde- X' B fsctejh datsl
GjhjddN-sO dlsjtcOydd. 1 jbtekuds dL orf §dmod =TV st dkk
Yy dfdzj dzdetsj L dzOyjdzdj dejowLGCd &0 dBB?2 dlHE@HME] 8 kfls
dzj C t5ls LS 20 Od dzsc s 4§ tod B dzd ¥ J dzqg k+1Cd Istg jihOjudhchs,  fisHs daOhytEs ¢
XU X2 X g r0 P f , mesle jlsfiso jdadzs. | OdcttdlsdBon bk

{5 str dss bk Xhowy ddojr ud s Wstdkzdi (16) Elssyc
XM= X215 ) @0 o dH O
k .
Y“'=3ar (17)
i=1
) ded SYte] Hj dzj dzdzr B @S W GEEY dzls sd  f SH Y teishls o Odah
K (F,T)=spanf*,T*,.. , T}, cngpanf’,.. V¥} 56 dzq dg@" 58 tsdsysVd, .0 j ks

k

VS st WWdajd.d.di 20nsHw sty dL kfjdkzse dw d3q ded Bt @3 Ed Wk

=X TXRY -fl, cskswow ot oded ¢ OF K of w1 ) HiffjsiaiEgedEdiH s o
dzts toe ;3O ol t€ AsLisdg Ot Mets iy s
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IIGI£=§'N2, U=, L)

[ sy dzts § C6QL O’ Ylsts Hdzw o f sdzdzj dzd ¥ L s 56ds o @idzisy g dzd
fcsftcOoaCd © BOLdM] YoHfttsMistcOdzMiso © Htsdzy dz@ bkHBo dzj Iso tst
(F’l—r’o)al +.. (Fk r“"—'l)q: - (18)

) silstetsj dzdetsj s P& d Bsczdop jodpdzts b B sy diafsi My St L 5o Olst
fededdyjddj Hdo" MdjHkzshdn dkjeoyd2 (16).

I mAzyoej MmAasHvwh jesmvy dimdfi Phyrdls dedzts cdsO dafst ts ytg Spdnion Is dzts

Ldzj d3j dalst BOstdyrd Lfssify d  (BlBL SR BiyHE TMsBB2 &
i=1,2,..k. RO ®hdBtS ®GCtkzedjddY & CI[f dn o ydmdj dd
fsetejh dzgsflsd. | tjLkd O] 5 &®jtej HoMisdyfu@dsySdmfl
pr Yydmdzwv s Ismw oMy d&jdzj Isydts, tOMMdBOIsds O d3r 2 d3j IstsH
Bjdejj ‘WWiCldodsr 3. rtekeOw djftedwisdsihls!, ((sltsow i
dzj oW L 5C, LOCHE yOjlsmw o IsEHag? 1606 tc® H dztifgs o § & j Hsfitsl<e@Dedzt
fMdMmisj 8O (18) djtjHSE &syjls Brls! fdksnt ©BEMdss dj d
dzi Bsdz! P sets yYydmdzO, BdZdL Stsets € BOh dqdedesdBz dze dzs, e kzls
MistsdzB yr .
dH] O] i3 fkddR3@s nsfkmisdd, ubkt $OttdyO fMdflsj

cOdze©®© (compl et e rank) . [ dzw HisMmisd y J ded W B- dzt h j2 z
fsfco¥CTd sBdOmMisd EOd A tduhkg o 8B MY HEZHMSsd S PHiedj &
stedteso $ O Missdze yses &Ostedyr MdMmisjdr (18). Clts ff L ¢
Cdzdud Msets OtedWdBj sdudmMédn Hi2Mbsod?2 M yudmdzOdd, BdzdL

(18) fwsdLapmyeaned Yodsd o dug @l -B'd d3hisd 7
CjLbd O] uwfdv (18) ftddddOjls odH

B6=(B) o+... {B) & ¥, (19)

cHB =" - F L i=1.. . Kiffssksyr BOktdyr
llstster &3 ftod j dB3ssds Wodw jlsmw Htoddsjdej dedf j tStolstse sdz@dz! dets @
(19). THjM dMficd Lo OddMm! ®&jlssH' ddsts MOkzmRiseasj tcO

msswByi=1,2,..K. vt jms:, ndv § e Bl étsdgkis 1 aRREdE S
cOL dztsy j dzd § T tstels ts QfdzOfdis e s i@ s y§ Blststots?2  dz0 ¢ dzO
dzj dzgz dzj o v j 1 dzj Bjdelst, O fH & dzOo dzs?2 Hd O cksigidets ¥ O MEO IS |

RCoOH©O dzBYs j & & txB@UGIAM O. R tojh j dzd j t]’JtB[)SIJthJlFQJ)dszrde;mts
ey jdede MdMlsj &3
Rb=-Q r~ (20)
tdnddedy wfov, Mmehskvity Godfa fdfpls) & (20) §teddsq
fMmMdonttejh jddw MmdMmilsj d3r (19). RL 9 J Mlsdats, Ybsts wtlstse tsdz
tej hjdede Mmdmlsg d3r , sB kMdztso dzj dzdzts fyls ! Colststets? dzj nrlbkyd
olststets? ftodj 3 IRk He okjlssHj] GMRES.

32



frerovr ot dr138 1ovy 138 ruvit1 o] carf 1 /2015 v s ASSN 241000 0 m ‘

lted yYdidzj decdescoy tojh jodzedd ftedSd&zOHdgr » LOHOY o d&OYOdz
(1=0,1,..)dzi BOd&Zide Cdj, M sBd " BJdjdlds v fs ek & § i Eadstod jyd
CRo" fsdzdz? jlsf". [H&OCHE 6 &jtej mMosHJESHSY fd e dy B
ojtesWisdsfis: ¢ (ORjdpEpGdes dgidedai’ § 5 dzdzd Is! v . to & didIR-t3 A irfss 31 ] =t
dzj HOjb bnMfeweom EKBE@HEtygsd dizr &S e d Uiazdt O Lidgjlts O 0 Is
stsydetsfmis! ¥ BdzdL St52 ¢ YOh YtdddAsdiglz? dagjas j tsH dz dL 4 dzj d3g «
stej 6 tsdz' dats R BgEfataxlyr ¢ GO ddedetsdzglz ez dzs, Ists fsftcO@o$ O
Istsydesfis: ¢ (ddzd fsfrisCo twjhdls! MmMdmisj Bz @3 0)Y )i BBk Pb d
OtedW BjlsdCj M SCtdltjlsdzs? dMytsd LEj Bs2 ttOLtewHdsHIs! ¥
(ddzd ftcdojHjls) ¢ OoltdBOsdujMStsi thisOdss z BOhM ddr (
By ils Brls: MHj Ods) Gd § s B tg2 WE 6 s 6 1 8 fdzw & s v dgj kz ik
or ydmdzdls jdz' dzgsds + SMf jtoddBj delsj o ©Bd&ZOMIsd BOdzr 7 daj oWlL s
fsetejh dzgsflsd tej h j dad w .

stedlsd?2 Mmikh jMmise jdeder 22 ftcdjllg! , § CPWJ dfj dfogtcor j HOO ¢
Efmlss?2 ydetsfisd or ydmdzj dedv (s5ftcOoss (kEfmbs2ydeosets ff
LOCd& yOjlsfY o t©jHkSydd d&j*"jesmw B OLIBHOL Y IBISKE ¢
dmftsdzr LEj 3" » o tiHEZYydqeso Odzdzsd3 BOL dMy, Htod or ydmdzj dz
5B dZOMIsd § dzsh 52 t©BEMdzse dzj dzdetslsd fMmdMmlsjdzr (18). -1 HT
Ctedlsjted?2) Hdzv orf BiSteO i@ dzjteojvded'S | iz fiflstdsR oyiHods ¢hts  fiff tsidn |
Ster dzso ©. 1 [ 7] Brdz t6j OdzdL s9 Odz dzj S BIsster 2 jets5 9 Oted O dzl

1 efmls: o QPRE&Q) iRy j dedv dz0 H FO=(EEDdsP dylstisdyrdzf tgY datf o
fts BsHEZds do&jd | dzj CeskEchEds yd hdg®h d dzdets gz dzz dzé , ¢
0o dg grcz¥. UBEHO HEY fohmtsjddy §cyHdodsav I& Ml d
(1=0,1,..8) 1 Mmdmbjdki (19) ShHckOdeeysbhv Of jocof O 52  YC

CjHEydse Odzgdzs? StejHjdvs h-FisHEnshHeio s Gt o) ClsstO

SsOYsCOLOEd tjLEzd lsOIsT Bsdz hsets Ctsdzdyjmlse® dlsj:
fted 3j dgiCdmdjls j e LotV jls dLBjYyOl! dzj bttt € tsdzd
dzj owiL 8¢ ¢ BOMddedetsdgz dezdzr d §sdzzydls: B sdzidp |€sgds ] je
Judodrudets, Ut fescttOBBO M GLiasldsq ey M & dto Sfdeyddsj dzf t
ster &zse @ OC Y| o dBndoijls j & ts6(H1M )Badsjte drpldzy j Isw  B3OIsted yj

3. v MC tndyHagddits fifds o Yoftdsdj dgjCmiddad § o3

Bdese sfjssydesets Odze tsted Is BO

sdzOmMmdui MSdd MY shMsetd ttj OddL Oydd GdesWE | fds s Y]

ygedzy w©0oOMudl dOuyddojlshy &0 Mokt o&j k¢ 2 sl O dsh

@mscsm¢@sucs®q¢4de%:§%;BM@mﬁ@aamo%s: ¢ B € ts22d fyji 6% 6
ibse, dnfcdqdC)xd - 1Oy B d20 dzd G dsH kO j & fHpldjfjyfy ste @y j Is
h

fsfdjHse Ols j dz detsfylsd ofj BBdZjj cwksr o mJBBQFEﬁ?q Lk

j=1,...m-1dz0 BEdZj | GtGIZBlZ“hHlfﬁ_-JE%FtSﬁmIZthOf@ISS&BjZWJ|Sfr]W fh f sd3t
iz J dedgtrictiof).r
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l sMdz] ©OMUJ SO 20 MOBE?2 ckzBts? Myl j, doOyddo]lsmw
9 JIlsogd Mz@OMyYJIsr dO §tshdzj Htse Olsj dzv dztsfylsd oM BBz J d3J ¢
Bisdzj j Bj S kv tsfhkh j flse dwej Istifwts Hiys dbsjdgisdi ™ & ( psrif of | tedOrisgsdettsi 0 n )

] &BjlksHj s11, S$OC d o Htekzedh &BjissHODR, Ctddyjflsst
ksydesmisd fededdyiddy € ftojHjd dsBz HAkY Ctdft]lsdsd
ZOYoOdz! detsets ftod b dzdy § dzgf dasy Uy dgd maif>yj dzdgOu® §tej Hj dz' dztsd
djttOyd? IktejBkzjlMyw Hd&v HEMisdyjdd" L OHOdS?2 ktydsf
Tstesh jEts dzOyOdz desets fdBdzdy jdedy Hdw dlsjteOyd?2 dzO
BesesmMy ssyfehdgs, ¢ PP dzO0O dzO0 MOds?2 actkzes?2 Milksy L OHO,
CoLWWdyd,)dsseh e@L @By jaedwwvyj2¢) Miktd; LObj&B jhOjls
btcjBljls dzjBtsd htsets O d dzdatsc 5 M g tizgf g3 dpd))f Szt Otz b MY sezkz §
ftodBdzdy j dzdw 2@ MzjHbksh j2 Bidjj o&jkSts2 MijlSj. 1 tsHT
B Z2Edmr Mibss, fodzEyojd3 Atstetsh j j dz2OyoOdz' detsj 4§ ted B dzd 3 4 dat

I MizEyoj| B cRjiBOFds fsHdy jddY o&tsyds shizh jfmise dIs
20 ctket?2 MjkSj tjhjddw, dqLBjGEOW ddzsjteftsdvydd d dzs
HsfisOlstsydzs ® COYHB2 wyj2€Cj Btsdjj d&j dzC 521 hgzdsdes di3df Qdej
tedhJdedd, oy ddzsy o wyj?2¢j ctkets?2 MilSd, MtsHjtey O

) totsd dedzs Mstedtolzj 8 O stodlsds S jteOydd f§toHsdyfedy

Y,,0,...,0,). 1 Epsh dwHjfsdkzh 0 ctekzss2h BN 4,7 sdzkzf Bigls ‘d3j dz

MilsSd, dO Sttt dkzy dsy @2 B@Lydlrzdsy jdd) Wkdsydd
z0c 1My, X,8 cdzsB Odz! dz' j CttsteHddzOlsr yjdzste® wyj29ed

fsHMisOdztso € d o  Sdzd desABH:Odz! detsj o7 6Oy j ded § H dzW

y=(-X)/h I1=12 (21)
I tejL zdz Is Offsty dzdff detstziz y d o3

ax - X, % -X

U, (X, X, b,...,B,) = , 2 h,...h, .
(X%, 1 Q)w§n h h,...Q (22)

7206 1ZMkX,X,) 8 ¢ s Oz dF § SCBBSEH] RO Yj dbed d* B2
MEHjEy Oh dafmw o wyj2C) cdkes2X % eydd, |Edi2d0] & g L ka2
f sdzydd Bt sydd; e85 h,. RB,) 615 daf j ) §5i5edeC B W W d yd j dals
b,..0, 16fdi fedejHjddy §oHssd 3 XEX,00 XeoX,)ssmmH whsy et
(1=1,...12 bs6d ¢ o odHgX=(¥sek)khyd2utcEOnds (21),

—a’x,=(>~<, -X)/ Qhweodvjksmw dsC Od dats? ClsesteH d pP&F aJ dzlug @ ¢
fdls¢d.
ltedo jHi B o'ty jddv bdj=L.6410% dNt] delyls®o dzj dzd v tej I,

B3 dz€ 52 M s ¢ d hfrp flasjdzd3dozasts ¢ 4. X Dd iG] dadgls®o dzj dzd ™ tej " j dz
f sdzizh 2y, o § df, whEh, S, = S
b=h-bax & (h 2 § x K% d b= ( hs2 b x 2dh+x
b=s[b+2(bck -b ®W; h= .5 b= b5 b= ,h

34



~J[rr01¢[1r135 1 duvy 1 3 ruvt1of Q?R,[Jlf/ZQlﬁbUSFlSSNZ41@DOOM
b=b-hdx Ha &k +9b 24 xd R+Rdb= ( hs2 b x 2ah+X
E)9=52b9; 610: blO_ bllaxl-blZ H; ~tl1: 1M1 ~b12= 1b§

ldbbtezHdsts adHjls!, yYlsts My dts or f MOI! OdOd&se dydz §
iz yOj dz# B2 yjdzts? o jdzdyddy lsdesh jddv Misstetsd da W
ctelzpts?2 MjkScyj M dmyftsd L se Oded j d3 S ts dplg s SCshsiaty ashily dage] O yjofded. v
Ylsts o St WwWdydjdadsr d ftOerj yOMmisd & sObi) ddsdj oOLAd)d H
L dzOyj dzd v toj h j dzd $t52M offlegjjtei® Wz .j 21 dzv  dzOyOdzO fyj O dz0O
ftcOor j YOMmls@l 4&)cOde@aj EzdP sHMIsOo dls! L dzOyj dedw toj " jdedv,
s Wistdzdzods sedddls, $0¢dj bsySd o wyuj2007 oj ds 2
Mise &zOMtse Oded™ tojh jdedw, EkyOMmlsakehdds adL Of dind ktcOs dzj dzd
vOSdd sBwOLBA, ftd fjttjatsnj M MjkSd d&O Mjlkstk o
CodBf dzj €M o dBjlstsHj s11 HEBMsSOls Syt azz] € dedsdgls 'd dOts dzlf vs
sls sOCdn ftededzdy jdede 7 ydfdzj dedef " HBEGEPYJ Az © @ds i d Kzls
(fMotsj?2) {Ywetejhdetsisd o GoMmistetsy dedatsy 2O Giotsdsi y klstsydes:
slsted yOlsjdz' dzs dz0@ MSsesmisd MAasHdBshisd tjh jddw. 1 11k
CesQd@dzdisd Ui NS sdBs wjbdgeA YL @nouyd d Mfjuydvdeco ftd
9 OtcdOdzlstse dBBjIsSBHO 5711 .
4. tiLkde sOIr ydfmdzj dzdzr 7 + €My jted d3j delstso
4.1. uvjMmlsdtetse Odzd
t OmMMmdssisted &3 fMdzj Hiz® M jj Istsydasjs € 0O dzd) , 26 @9 dzjpdzkd OHE
u = cos(szl)sm(ch2 U, = sin(2x )cos(2xp
a,OXlg &, 238Xsin( ¥/2)
osee— Ccos ) (23)
ec 2TTF Y o
10 lsdds, ylbsts tc;h;dzo[; (23) EkZHbodzjlsotsteW jls bktOs dzjC
yomidf, zteOe dzgj dzd?2 (1) dzjeSt §sizkzyoslsmvw {§ tsH fMigO dats oz s 2
ftedotsHwilsmw. uvifmMsety twihjdzedd (23) dai dad3j JIs tsMtse § dzdz
yddzj dedesets tejh jdegdw Exj d&O cwkzera Mmik¢OR. [BdOMI!
WS, Yedfdhjeudasdcq ji ¢j sdjlsthd aige sy dglststs,e |
9 Hisdz! XI5X 2
1 sMCtsd Sk sfdmreo0jd 2 &iltsH dnf sdria ks hazd dgzPtes R
dlsj e @tpd dizj dzd dzgj 2 detsfisd. RMYtsdz L 5o Odztsy’ dzz ddf of P4 dzO YOz
[ dzv Istsets, ylstse' ftejHjddls! ydmdzj dedz" § L dzOyg dedw o
fnjls¢j M fheedzinldehpdedszd ! fdzj Hizs " dj ftej Hdzj Co OHOISd Yds J
05 0.5
1 M M 2 :B M M

dU(h) 2M2a a. a’;zlj-lfr)y(j U Lﬂh me? a(a F?) )

GHM 6 Csdzdyjfmlsets wyjjS oHBsdz C Oy, m%am), (0 tsats jteSH |5 6l ISfigAists tis
d HOodzjdedj, of ydfdzj dzdz" § dL HbtUu@sEE segOj@Ys WY Pz dath
fodzeyjdedetsj s BjlstsHlz s, st d ) O dzdzts 31z arNquHdeZLHJd3

yd dzj dedzr 7 tojh jdzd?2 HUzY o §iz¢ Is 5O dxfi) SpEojifdssdh d 5 W s te Bz dzO o
ydqdmdzj dgdetsds O dzOcdzd L j :
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, =logldu(h,,)]- log[ a(h,)] '3=|Og[ @h)l togl Pl
’ log(h,,)- log(h,) log(h,,) -log(h,)
GH, M=23,.. 6 dgj Ssbstster j L debuj df@¢ Qe dafsts 1 B!
$=0,1,..8 L zOyjdedi CBBYHSNUIBEBOIjteOYdd. RMYSd L 5o Odtsf
Hazw CsdyOded™ dlsj tc0apd< § s cdzjjdzd dzj 2 desfyls d :

abs*t = max( ma#li?,s,-;i } bT ) (25)

ij \1¢ @2

(24)

d e<h® 3 BOEZOVW fsdtsy dlsj d doOw o j dzd yd dzO. ] HOdz! dzj 2
fmMioHntsyftsctej hdetsfylss 8 ftodBdzd ) j degdesets toj M jdadw.

RLEZYyOdztsf! o dzd W dzd J YyqdmdzO EktcOo dzj dzd 2 Ctodzdzts € Oyd g
Mse zOMtseo Odzed W dzO Istsydatsfmls tc O fydziskintse .  toy B Q atalpdf Is jfdis dezsy ORE
FtcOodzgj dzgd?2 CtdzdzcCOYyd?2 ftodd3jtedes tcOQo dgv dztsfy! ddzd f o o s
9 HOoO tlOLO.Eyuyd®lt OO ylsts o j dzd yddz0 f§ sctejh desfmilsd ¢ &
udmizsds O dep e NS e plsdzgts? L OHOYd. R jMdzd ydhmds ki
ftcjosMatsHdl dzj Sslsstekzy o jdzdyddkz, s fscetjh dshls! ¢t
teg " jdad v .

=25 0.0
ﬂlog]()db" - log,,ou -
i (Y i22 IS k=2
1 k=2 104
-35% \_ k=10 k=10
[ A ooook:20 -1.5 \ O O O Ok:ZO
: S ‘
-4.0 \\\\\ 2204
-45+ ¢ \\\\\\ n 2s5Me——ooo___ "
0 ' 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000 6000

oy
t Mk dis g dad j Ko (jlBdv dz0 M steshls logiprbt o 6 dsigmls ¢
log, U (tedf. (&N NEEHdjEOYd? .

tdfm. 2 ddzdzs Mistedtelz jKso o (@8 lzd gz0 o f W e fids © MR tsH d BsMisc
Br dzd o' f sdzdzj dz203d20v i <4 o f ipdztRer JO0UzXdz OuSpo (/g ¥ 3.5,
h,=109 1)1. stdbjtedjd GMsOdss 0 fyjl ab's<lE®s of Affsugdsjtds
ftod d3j dzj ded ¥ OdcttedlsdBO stor kmB.0 linsisks®?) sfipjste &g st Ozl julOB o
g/ ¢6v (14) B" &z o ¢ dzs WJ dptissSiytg @dndal didsdd tOUYR. 5 BilstsHE
qdzs j ctcOkO (4) §0nHOdO° s a ja@dp dafl0 “f &EY mClOs j Mls: W
fSE"HSO EONddedzr ° Gh dB S 6 6k ¢tk teddsiO e dH otaRiptes As OF & wid
By jls Moy dls' GHddd L Ctdkjtdje f§Oodd dsfilsd fsd
s11. Jdudas, vybts f ko jldyjddss jydsheroiztdzioe vtk sfls:
ey hjddyisthmlz dis11 tOMmisjls.

s tsdzd W Mls o SNy, d IScpietOBY@n d ds' = Hodzw 1 thIsHl 3, dad M ts oy @seddz ity
1852, 1233 d 1072k= Mmslsa jIsiBosicapizes,d, ¢ ®&ddj dzj dzd j O dze

36



frrror ot fri13s 1ovy1 38 rot1¢f] carfl [[/200% v s ASSN241600 0 m
Re = 1kG=0 02 OfSidasflcdzts ) a2 "dls' Ctsdzdujmsets dljwOyga, Ist
ejh jddw, o 27.16 tOL

v OB dzd yO
Vs dsh@d dR § s HCd, RN ddssiid Se Ols § &2 dzshlsd ]
X =0.25
au ap n, n,

20 0.342010° | 0.26210°
40 0.982010° | 0.144010° 1.80 0.86
60 0.41240° | 0.77910° 214 151
80 0.161010° | 0.486010" 3.26 1.65
% 0.10810° | 0.347010° 2.19 184

ft5 MteOo dzj dzd k= . fydelea@@zsds d Y dzO™  HN{ fiz@d3d @Y Edsy dasd Pded o
St dzso © B" dzO Y sdzkyj 20 d fted Re = 100.

10 tdm. 2 odudes, ylskx=10¢z0 g de@vdg'S @t tigd i dzt=] Isfj 6 Oy o 2
dzj L dz2Oydlsj dz' dzts tOL dzd yOs Isfyw  BiyHEz M N, § i@ asdkdiad sy
HlssCMO ftod bdRjtejdd ° d Bd hdAr ydfdoOs t j2dsd HMC
EtcOo dzj dad 2 & fifeizls detsds 1L @GOYj ded?2 Jjd SLWWdydidestsea. t jh
HsfMisObsydes BOds?2 S MisdsMmisd tjh jddw (dOLtejd j6is
BOdks tlsddyos sy ©ls tojh jddw dzddsj Oted L 5o Odedz’ Rj di te g dzj d
Btsdz hj d Bd hj EZHOM jlfvw bk ftttdscts tjh jddv. R
S Stedzse s tojh jzdV fsftcOoCd MsOdsowilsmw dBjdej j L WWjChkd
dzj owk 8CfpdMmisj &g (18) ko jddude Osilsmw dzj sBRBSHJ B j H bW
BOh ddedzsj] otejdBv, tOMmisjls o jdzdyddd &ZOCOfdds Oj B2 h ds
] i sz ot dgdzscedn Mdzzyow s f tod B3] dajwiddisvO dad o jfiis f @dncOmsizmzisis
Hazv  EMCstjddY disjteoyd?2 {§idists medadnd Lizig @y digdazdiyf 1u@er
yjdzj MssetcOL dets BtOlsK d € sdzdzisg Gl ali@o dzj o v L ¢

RL IlsOBdz. 2 o dHM@O,0 flstswiHtsd), R w54 § di3s i L BOGG 032G
ftebl2606d o7 " j, Yjd3 olststetyR <y{tabwh ol j 7 tdafO fiy friscstls te § dadz’ -

1rdzd ftetse jHjd JjEeQfdaqiilsy ofsME e 2B dJj g dizr Vv o1 W fiydead
ftod Bj dzj dzdf j Istsdz' S5 Blesetsfjlssydsets OdetstedlsdB3O dO ki
ftotso j Hj dg' tcOMmyjlsr , 9 Ctlstste’ n HOod)Y J dad jy i msizOo tf fietsizy Wd2
e d3j Mtdes tefigf s Bs s EMS stej dedv, Ghdetse Odzde’ &5 dz0 § SH Y esMmist
ftej HilsOo dzj dzr oK s OB dsdzdAUd flso dej ¥ s5Mdzj HisSe Olsj dz des d MY t5dz

¢ sy dzj ¢ MK, =dhdElss L OYOjls, ubts o wOMUjl] dnfsd Lt
B3y z¢ O fjlsc 0o 80° B4 hacedkjGuijBB0tdts SCtddyjfsets dlsjts
ofjn MilkSORn SCodBf dj Mho.dciessls tste { BisQyE B)fn@d YA Fd ©] tddy z dz' |
dqdzsets MmO jéts kZMCtstej ded v aruq’fr]dh@mé'rlsi]\'kZSD@Qs t5 lesgeteld)j M
ffuds® ftod ftoddjdej dedd tsmdzjntse Ols Kee >tdts ikssd0) d i dzddzj M §

fsfdzjHise Olsj dz' detsfylsd  fipJ lf el d3p dzj figisy jois O @ededf t5 e AMAFAS 2 5ty J e
(Kpgr =1 k>1).
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stedjtedj s sMisOdses ® Myjlso ab"&k0% r 4 HaRdzj dafl i &g ) o
dpHOdyr dz0 dhsd3jdels L Qo jteh jdzdw tOMYUilsO®. 10 tdim. 3 ¢
Mfm3hﬂm@ G‘MJﬁne T yd fndzts wydd ¢ o dts 2 iz dz€ 52 mMils¢d 9

2O tcOo dzj dzgd v, ClsteOw dMifsd Lkzjkhmy o CtdStjlds? §sf
Br dzd oLwlsr fMOdrj orfmsSdj WOSkstwr bkMSstjddv, §s

dMmizsL so Ooh dafqw o dBdsctshjlssydsd Mdg bte dfisakfjo. j HIj dadastsz H
dd&3d s 3§ Mists dzj dzd dgjIRmRrsAec jtdagMis AF OC Iststc O

v OB d&zd yoO
ldzdwdzdy SBdBBBdd2OYydd d3j ssHtse stor dztso O d A JHB] dz€ s

5" 5 2t m=0,..,4%0 fSseshks! MisHddshisd &jilssHO s)

[ JIstsH Nit Tfnu.j' fJ AF au dp
ngr =1,k=0 3827643 697397 1.0 0.280101.0" 0.5428N.0°
ngr = 5’k =0 219375 40904 17.05 0596@104 063140104
ngr =1k=9 39871 7454 93.56 0.93101.0" 0.17951.0°
ngr = 1’k =1C 40278 7544 92.44 0931(1:)104 0179&)103
ngr =5k =5 16685 2856 244.19 0.5976 10 0.910101.0°
Ko =5,k =7 171 2398 20082 | 05066010" | 0.113510°

ngr =5k =8 13730 2318 300.86 0.5976 10 0.10861.0°
ngr =5k=9 12851 2157 323.32 0.597610° 0.107701LC°
ngr =5k =1C 15552 2676 260.64 0.597601.0° 0.916400"

tdf. 4 ddzdzs steqelzjls o ddwdsdj f§tddjdjddw  shdzjHts
e stesMmis! MAsHddshisd BjlssHO s11 (fshdjHse O j d dasls:
kOBd 2). Glisq

wodf A 0LTEeT Kner = 1.6=0

3 - mgr — =

250 —_— oSk =10

200

150 RN

100 Y

+ \ Jog, (T+]

0 Miine \ 108l +1)
0 200 40 60 80 0 1 2 3 4 5 6

t Mz dzis£ OVIstste EME stej dedv AF Ul 24 dpds Olsr s EMS ste,

ud mz0 M pd3iM ( MOBE2 dj &z¢ 52 BhPESFE2 L OHOUd &j sGHEsd

IStsH 59 ter dztse O A J HBStoj daf
IMfsd L 5o Odedgs?2 o 3j ISt H Agism;mcss qd nd J dz

fd ©Osmudmm isdegfldd), o j dz
GHf O atej ogw tojh jdedWw L OHOYd ¢
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{jLEd lsOIsT

BjlstsHBo

uqd mdzj dzdz" §
stejBLj B2
Bdzsc M ssydse s
ftesyj Msd dz0 Mo dks?2

4. 2.

[ dzv

BB B4 dals

1.0
X2

0.8

0.6

04

0.2

st dzso O (

fs kM stcj dad ®

toj Mg dadw
AjHBE] &C s dz0 S5 &R o], &1 fdusdn Is d

v OB d&zd yO

34 dsdtsdajtsdkg] Vs 1 Q 5 o5 EsdOa

Re =100

biboH N Ti-z0a AF
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Kpngr = 4k =0 166501 6347 21.99
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tcOMuUd IsdzOW (s BIdEDEMEH tc CKISO o (J Se)d(CN 51 , Misdz@Ealz® ¢ SSteH d dzOls
dzd y dzj &3 k@6 dzlz. 1@ flas ez Cioo § § Plsmw ) BJLOL d3j tedz" n 9 J dz

f tsdztsy o Is j dz' dats offs iIN]. te Qofigliy) @tf'ddz j Miststetsdzr COo jteds (5) ¢
Emdztse dv f ad=ldV,e@dved,= X v, =0, mM=1,2 &0 shsod d 7 Mttt

sdJuddedy © C€0Oejtedzgy M HodykhMj2Mw Ctor " Cts2 dd&3jdils Mmdd
420 Istsydztsis! ud mdzj dzdets cfifs @i dgddadjvdzd I3 fif3] dzgdef@igs v j 2 dzts dz! H
ydmdzO t jRdesdzr HMO Hdzvw Y dzEyjdzdw BBdZj J Itsydtsets toj h J dz
By ZEJdsd wyj2¢60d3d o BCteiMmilsdesmisd Mddzczdzw tedetsMilsj 2. 1 HJ
Colthte dzaj f to jIR2EBMI26wqjdg € .

s OB dZdyoO 4 ddzdzt Mstedtclzjls 1 WW jSIlsdoe desMmis! Mmtse d3j Mis dzs@ &
1 dH dzts, Yylsts EmMC st dzd fn:lqu’de.fg@oH, ko5 9 E3©Is a joomyls|dslg s fias
EmMCstej dzdw AF = 634.514. RL {2 IsOBdzdyr" sOS¢yJ MmdzjH
M steijAawd dstsmisd  dlsj te O ydidsddzdmsichts) dfdtedts yiz ih@niodz§ dz@2 f O 4

bdsj o dzdz’ d5d udmdzOdsd t 2 dztsdz HKIFED o o wf d 1§ @ dzdztagy Maiztsh jds
Odzc stedls B3O st &zso O. | Od3j Is Kdis S Oy lOEzts fy s 5 dz@  dzliydz@ Wiy daff j ¢
Mo i3 Misdetsets fted 3y dzj dedv Oz stedIlsdstseo ster dzso O d A JHEStE ¢

10 ffed 5 Gtoj HMIsOo dzj dzr dzj S slstster j tojL kzdz IsOIsT yd mdzj
NJHEBMISd o Co9OHBOILMs?2 (0o jtedyy HAW yYydmdzO [ j2desdz? HMO
3208 32(w yj j <. dlstej dz€ d d&zO t@fip dzdj @OJ tc@s @) tzdh Ot Iso dizpf dz
g dztsh dzOW dzd dzd ® tedp@ ktdd fig.Olsd tcO(fpY)j SO 5 or h j st d MmO dzedats 3z

4. 3. Jldzdwdedj Mets2Mmlses & ls®Ez® s dilsdziz® 1+ WW jClsdo datsmls

EmMetstej dzdv dlsj tOydtsdedzr » ftetsyj Mtse

siisdedzzlstsy Miz" gagly o jipedeasijd issE e jdisj tOyd?2 ftod Cs5d
B IssHtse ster dzso O d AJHBtjdEts o d&jlstsH] s11 9 MtcOo dzj d
B stsHi Ctsdgj ydz' = tsBi Jdi3se [ 14] 5B Iz ffdgtdmadz jndzts odzj ARk sEHH L
fJtej~HQCdn daP MJylsSkz dz0O dwdesesmjlstsydesdy S sd3f dzj $mjg o ¢
ilssd BitejlsMmw tjhjddj dO fohmdjHdj?2 Jbjtoydd d&oO {fto
or hj, stsdz €5 IssydzB jL Ofdig jdaOs tc Ot tste OFAEQ s (,Md3dzj § d i) {30 dz!
ftodsdzdy § dede” § ydfdzj dedz’ § ¢ jteOydd bJfoO ddadsjtef sdzv ydd
ted M 4 dad § 2O ftsiRiykssydktsdt 1sO0fJ HiSY sdzdzd Is § dz! dzlz ft
ftosdi3i Y lstsydzz Issydetsfils: d Isj 3ZdFQdEOPJROB] Hd&zwv s Is Mr tsSHJ ¢

lmlstster n, ftd Jtoddsd dzj dzdd ttelstsesdzOdz! dz » d3J IssHS9 6]
sBEMmdzse dzj dzdzsmis! HdMCtejlsdes?2 L OHOUYd o Blsdzdydd s ftedc
o fjteduydmdzj deder = o tBL Stoj Jo BBlo off 8 g digfdp] depfrlz O IS ts s dElgh
Erkuh jdzdw BBRMdztse dzj dedetsflsd & ¢v LOBJHAEY jIs fatsHd BBsMIs!
BB ssHtse EZMEtstjdzdy dlsjteOyd?.

I byl da, o ®&BIBHOs s11 d s1s BIdddBdL Jelzj2smw
ftosd3iy lssydets?2 dljteOydd diLOadmddis s ftodd3j dzj dedw { 51
fsHOo dzve Isfqw dzgjoawL SCd kZtOodzjdzd?2 HIMCte] Isdets?2 1eQit Qs M
SOC)J dajLOadMmddis sls Hickc dife SR2¢C CoLCOid@iE o WO dstisttsjtsdzd jo dbtsAnt
LIssds 98 dBjlstsHy s11 ftejyHj ofmjets © LOHOYOR M BB h dd3d
drn ihjddy 5 ZCOLOdd &3 o' Mj fteduddoOd Mmdd dzj j, U B
mMdeg© ) BBdz M ] oL @Iy detsflsj2 tjhdls: LOHOYE dz2© Sl [, yj &

[ dzv o dzdzs MlsteOydd ttsdzd dBwBdded Z3dL Oydd dzj owiL Sd EZtwOo dzj
20 tdm. 6 ftwdojHjdz Isdfdyds 2 tjLbzdz SO tjh jdzdw d3jIsts
f cctofnlisdzts ot ontsHdZ - HOdzdz" =, gizi e h j2 MmMzeyo©ldzr 2 =~ O0Ote

OL dzd Ydz' § & dzOH S d jf(x)ls j(fflstomsr tgj IsvbikdSog@P@e)y . R B
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f

t izt q o f dztsh dzOWi taigddfddr L ©
1 0A, Nhisted e lsdkd @Y ¥ b
1 7 saRtsHdz | H Odzdz" j L O
Mz y02 & &d o L dibddj2dzd & @
bz ydd o kL ZOT tOs dzsds

HdgMCtejlIsdzr § L dzOyddedw o BkL dzOR ¥0Oo ditslzlsjjttcdztOXzj i j(19C d 1)
HOIydStsdz Mz yoO2dzr = ydfmd dz, B tc © dzd f! o COydmkej ontsH
COyd mlso j dzj owiLCd BtcOdzOM! tcOL dzd yo L dzOyJ dzd 2 CtststoH (¢
Motslse jlsMmise k¥ hagar fifids C g Bisdgj ¢ Of ftesC Md 3O dzls O, f shistots |
WEdS ydsdzOdzO dzjowiL Cd (MERBBO CoOHKOIB dzgjowLtsC ot off
stsy¢d &0 OfftesCMdBOdS] ttOMf sdzsy jdr Bdzd Y J SYCIH] IS o tel
H Odzdz" n L OHOYd. 1 sdzj | sts@ ts, dzd BHddz duL f sdzd dats 3ts o
ZOGwOde) Jotsats ddalsj tef sdzv dzlsO dzy sy s ftedBdzdL dls Is sy d
ZCOL Odzdz" d3 o mtsH dzr d3 H Odzdz d3, e j 'tzj dedfejf o @y Gzt j 1 ¢z0. trf @3z 4
BiYHE twWihjddijd LOHOYd 1 ¢6A B3y SsHEBSd3 dzOd d3j dz' " d n Co
WEzdeC ydtsdzOdzO dzjow L & BEZteOodzaj dzd? HIMCtjlsdes?2 L OHOYd o

5. 10Cdz¢ yJ ded J

ltej HMIsOo dzj dzs  dzj ME sdz' €58  daso 'z § B8 ® jodzepeizls tpr & O dzdsts ig i d
ydmdzj dedesds tej " jdzdd o) v, otLddcOshdrn o tjLikzdz Is@Isj H
9 0tedOdzls dBJIssHO stef dzso © M wWjHESCYdJ 2 BOLdMO (HY ot
dlsjtcOyddzdzc s toj h j deqd W tog [HEK ydidc @i dfind@dd § sL o sdzd dzts o 1 Is
fsftcOoaCd s ster dztsolz tjhjdedy wf dv, yjdz o MmdzeyoOJ daj
dlsjtcOyddzdzse s tojh jdedw HdMCtojlsdzets?2 L OHOYd o d3JjIstsH
A J Hetg dzb ts f dzso " &3 9 OwdOdzlssds d3j IstsH O ster dztse O. l otso
CsdsB dzd tetso Odzdz" d3 ftod d3j dzgj ded J 3 EZSC OL Odzde™ = Holzm d3j IStSH 5¢
ud Mmdzj dedes s te § M j dad dut ItiOip@izj dzd @ d gt hjd 2+ W | € 1) d3i5 15 © (b wzdlztiz
dlsjtcOydndedzr = fHtotsyjmMimse HOdz CtddBddzdtetseo Odzdz” 2 @ Odze ste
tojh jddw HdMCtojlsdes?2 LOHOYd o Mtslsded t©OL 5 MteOo daj dad
dmyf sdz! L 89 OdzdzsG 5 Bdets 6 5| Is 5 Ydzd3 s € Hstspl dajt€'mdds 8@ Ld  f AsjdHIF te
ZzOdzd yd Jj TOEPshgdes yJ MSsets tojh jddv HdMCtjlsdas?2 L OHOYd o
dzj ow L Cd EZtOodzj dzgd?2 HIMCtejlsdets?2 LOHOYd d Gtedd3j daj dedJ tS1
odzdw e Is dzOo datsiinisd € Isffte d d3j dzj dzd W sO¢tses MfsmMse O EMEtste]
t OfmMmditsistcj dadz" | Odze tsted Is d3’ Zzjectts disebkzls BT Is! tcj OdzdL 5
ftoddsj dzaj dedd Htekzednm ydmdzj dzdz" = dlsjtcOydodede = dEjlssHise t6,

s MBS dMftsd L 859 Odzdzs? dzd s eOlskzte”
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¢ dzdzsls Oy dq v
[ OMMd&3Olsted o O sw  ftedjk", YsLeotdveshdj ko jddudls!
dzj sBrBH s dzOkzydls! MmMlskzHjdzlstse Hted dqLEzyjddd shmdse {§ tof
sdzs yjorj Mmdzse O
JfIsddBdL Oydw, ftetecteOBBRBO, MEBtetsMmis! or ff B

] tesctcOdRdz0,0) dtsg HBYIskH jdzsOd3d o syl Mnd dL zyJ ded w
ftesctcOdBZRZIdtetso Oded W, dzj Blsdzd yos sfmw Bd "dd&3d tBi j B
Hisdzy J dz2 ) § 9 dzOyOdz' dets?2 MlsOHdd o dzOHjdzdw tesWijmmd
MiskH jdzsstse dzO ftedj 3On, foLotsdweshdn MsLHOI! 1 WWjCIlsde

[ dzv fsdz! Lsoa Olsj dzvw sMmdzso dzr s W OSIsswOlBd §ted sy dzf J
d ©OLdijte. | jteswisdatsls! SHdsotej d3j dedets? S lsdd3dL Oydd ¢ ¢
fsLotsdzwe hd2 zdsd dz' M Is: tcOL o34 to, yomkss fJtedeotsHdlsi ¢ .
ftosc tcOBARO, sflsdddL Jese OdzdzOY s MEtstesmisd, L Odzd d&30 4 k
ltcjf BHOO OIjdz2 HBdyjd MEOLOL! d  dvtsdgdzjuiss s jdaftyc HeG L ff
o dzd wj ded W mMe stetsMmisd, ftcdotsHWIs ¢ Eabkzuh jdad ¥ ydlsoj
fsSHH jty o Ols’ . 1 51 Bsdglis 4] Is dleffsfdz' Oy v 59 dzOH j dzd J sftej HJ
dz S sstesd3 totsH dMEEMmMMmisjods, Zdsd I€!. ®fticdsicHejORydiz'Mls GHHsjdzyd €
By stsHT .

[ dzv BOS Md BOdz! dets?2 tsflsddidL Oydd dzj sBr SHJ B fMdzOyYyOdzO
¥WtcOc d3d dzls T CtsH O, Colsster § WwWodzwe Isfw thdzseodz” d@3d ¢ tslstej B
tcOB Silsf totsE toc O dzd3” LOded 508 Is o' ydmdzj dad v , sts Hdzw Iscts, 1
s0 dzZOH j Is ftod j BBsd3, Coslster 2 dzOL " 90 Isfw f tsdzd » jidadls &5 T
fdztsy jdedd d of udlsOdedj, d3j Hdzjdzda § o f tsoxiawjjldslpw  Hzjdgldgtsdy
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COYyjMmMsea] LOHOMd" §t Gi{kqRBILOYdd MCGtsmisd KBy g ©O

s §fddd, dOftddkjts:
y=x0+2x% +38 + . +10x+11.
4 dzOYO O MlskH jdalsT fesdLotHYls §oHfuils Stsddyjmlse
Colsppted ™ f sdzdgw 6 Isfpw  ftod o ydmdzj dad d . 10Isjd&3 dd3 ftej HdzOG O
Y=(..(K+2)x+3)x+3x) +...+10)x +11

1 sz desosets fsHMyujlsoO CtsdzdyimlseO® f jteOyd?2, fmls Od
s JjttOyd?2 L dOydlsy dz@ des MsS tcOlsd dztsm+ .

r dzvw ko j didygwsthefled fp ¥ yd Mdzd dzed 2 § tsdzj L dzs L dzOIs+ 5 I[stsd3,
OtedWdBjIsds¢d M §d&zOeOshh j2 Isyits?2 d t Id, Yylsts Isdfr
o' uqmdzj ded 2 .

Isljtewy MEBtesMmMisd ftosdMmMatHdls d ot o tcj dgs ceacrOAISHOO Mifistsiy
dzj B tsdz! h 5§ Csdzdyj msoets Hj2Msod2, sts dzzyh § sB 2 Isd !
fcHfi st ORdBZ o Oy dzs tsSlsd3jIsdls!, ylsts Bl jdgdzer | § OtcOd3] Ister
ftotslsdo detsds Mz yOJ, IstcOILdusffipvg otftad) tatgyd3 jdistic Qe oL dijild jiCdgd. J

lted drikyjddd Mmdzsyder 7 yqdqedzseo dzj sBrtHd®Bs ftotsH | BBsd
dMdzd ¢ tsd3j dgwils! d3j MisOdsd odzjhdzd?2 d o dezlstej dzded 2 yd<dz.
SOCt2, 9o Coltstotsdy tsIg dYQIbHe s tod L Birdzjsdds™ dzj HB dzdzts d3 fydzts y

for (i=1; i<=1000;i++)

for (j=1;j<=100;j+ +) < jtOIstsL>;

odzgi hded?2 ydqSdz daedydOdzdL dqtelzj Isfmw (ftesyj Mste ©BiOB
dzO YO dz' dzts § d ¢Bdaj ydztsy L dzGyg dizf\j g O dddvL 1§ G frp tellrus,tc j dedzd 2
ddzdydodzdL Oyd?2 tOodes 1001.

I dLd3gj dgj dedetsds yd € dzj

for (j=1;i<=100;j++)

for (i=1; i<=1000; i++) st j R Iststc

odzihded?2 ydedz ddzedydoOodzdL ditcliz0j0s iy © L1, tdO L], . oSdrzdrdicy jdbtisfois
101, uybt L dOydlyjds das fdijtaia' di o Oted Odals j .

Ve jddydls: M stetsMmis ! d3tsy dzts, JMMdzd GHMtotej d3j dedzs L O
H Odadz" § . 1 Of tod &34 ts, JMmdzd ot ot d3w tcOB BIsT f totsc tc ©ABAZ'
AntcOdgv h dafmw dzO BHdR HIME k, Slsty dazbewh | ds B ©O@ edzls 'dfigw S My ¢

J Bisdzy § Mmdztsydzr = MmMzkyoOws HozY o' BSKO BBHZjJ B' Mistets
Bsekzls fsdzl Ltso Ols! Mw Mz HEeEhddz §tod J B A:

int t1,t2;

tl=clock();

for (inti=1;i<=1000;i+ +) [/ / o L &3ty dz'j Hftc Easflgj yddd O dz' dz’
[l LdOyj dedvw mydbsuydso

<o Otled Odzls} S s8H O

t2=clock();

cout <<'\n"<<t2-t1<<"\n";

E R. [.sOdj dzj 9 O, 1.
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