23.1. urerpupane Ha paruoHAJHN (DYHKITIN

Sanousame ¢ OPUIIOMHAHE Ha HAKON OT YUYUJIMITHUTE 3HAHUA:

Onpenenenune 23.1.1: [Tomunom ot n-ta crenen Hapudame QYHKIUSA OT
BHJIA:

Py(z) = apr" + ay2™ ' 4+ .+ @z 4 o+ a1+ ay,

Kbaero a; € R3a 1 <i<nwuay#0.

Onpenenenne 23.1.2: Heka P, u (),, ca MOJIUHOMHI ChOTBETHO OT CTEIIEH
n u m. Torapa pamuona/na (pyHKIud HapudaMe (PYHKIHS OT BHIA:

_ R
Q)

R(z)

Onpenenenne 23.1.3: Heka P, u (),, ca MOJUHOMHI ChOTBETHO OT CTEIIEH
n u m. Torapa npaBuiHa pannoHa Ha PYHKIM HapudaMe OYHKIU OT BHIA:

KBbIETO 1 < M.

Onpenenenne 23.1.4: Heka P, u (), ca NOJUHOMHI CHOTBETHO OT CTEIleH
n u m. ToraBa npaBuiHa paruoHa Ha (GyHKIUS HapudaMme PYHKIINS OT BHIA:

KBIAETO 1L > M.



[Ipeamnosiaram, de e siCHO, 4e BCSIKA HEIPAaBUJIHA PalMOHATHHA (DYHKIHASA
MOXKE JIa Ce IMPEJICTAaBU KATO HMOJMHOM —+ HpPaBUJIHA PAIMOHAIHA (DYyHKIMS
T.€.

Py(z)
Qm ()

KBJIeTO s < m, a Pp,_, € TOJUHOM OT CTeNeH 1 — M.

R(z) = Pp_n(x) + = Pp_n(x) + Ri(2),

Bcekn mosmmHOM MOXKe Ja ce IpeJCcTaBd BbB BHJIA:

P,(x) = ap(z —x)M...(x — xk)o"“(xQ + prx + ql)’Bl..(aU2 + P + qm)ﬁm,

KbaeTo «;, ; € N, 3a ¢ = 1.k, j = 1.m. Karo pasbupa ce nosuHomMuTe
MOJTMHOMUTE OT BTOpA CTENeH Ca Hepazaokumu T.e. [ = pjz —4q; < Om
a1+...+ak+2(51+...+ﬁm) = n. OcBeH TOBa BCEKU IIOJIUHOM UMAa €JIMHCTBEHO
TakoBa IpejcTaBsgHe. Taszu TeopeMa e ciaejcTBue or OcCHOBHA TeopeMa Ha
ajirebpaTa M KaKTO BEPOATHO ce Jocemare, HIMa Ja s JoKa3BaMme, 3aIloTo ce
JIOKa3Ba B Kypca 1o JIuneiina asrebpa.

Ot Ta3m Teopema ciaenBa, ue Ri(xr) uMa mpegcTaBsHe OT BUIA:

Ri(x) bo)
xT) =
! (x —x)® - (2 — xp)* (22 + pro+ @) - (22 + P + )2
Heka Ry (z) = 5;((9;)) e paBIJIHA PaIlMOHAIHA (DYHKIINSI:
P,(x
Ry (z) = (z)

(x —x)® (= xp)* (22 + pro+ @) - (22 + px + )P

Torasa T MoXKe Ja ce IpeJcTaBU BbLB BHIA:



_ Al Al Atay
Rl ('T) - z—x1 + (z—x1)2 + + (z—z1)*1 +
A21 A22 A2a2
+ T—x2 + (z—x2)? + + (z—x2)*2 +
R +
A1 Ak Akay,

T mer v Gemz T T Grayee +
+ z2+pra+q1 + (z2+p12+q1)? + + (x24+p1a+q1)°1 +
Moix+Noy Moo+ Noo L. Map,a+Napy
+ 2 +pox+qo + (z2+paztg2)? + - (z2+paz+q2)P2 +
N +
+ 2 +pa+q - (22 4prz+qr)? T T (z2+pz+q)~ ’

KbaeTo A;j, Mg, Ng ca HemsBecTHH peasnu KoHcTaHTH 3a 1 < ¢ < k,1 <j <
a;, 1 <s<Il,1<t<f,, Tece Hamupar o MeToJa Ha HEOIpeJe/IeHUTE
KoepuIneHTn

1. mpuBexKmaMe JIFCHATA YACT O] OOI 3HAMEHATE
2. yMHOXKaBaMe J[BeTe CTPAHU C TaKa NOJIyYeHHs OOIIl 3HAMEHATE

3. IpylupamMe MOHOMHUTE OT €/Ha U ChIa CTEIEeH U U3BazKjaMe Koeduiu-
@HTUTE UM IpeJ CKOOU

4. mpupaBHsIBaMe KOeDHUIUEHTHTE OT JABETE CTPAHH Ha ThKIECCTBOTO
5. pelraBamMe CHCTEMaTa U HaMUpaMe HEHM3BECTHHUTE KOePUITUCHTH

Pazbupa ce MoxkeMm J1a 3amuiieM u3pasa rope CbKpaTeHo:
k l ,BS‘
A stx + Nst
+
S S e

i=1 j=1 s=1 t=1




I[Tpumep 23.1.1: Taxa moayauxme, cjaeIHus OO BU 32 €IHA PAITOHAJI-
Ha QyHKIMA:

k

R = P+ 303 S

=1 j=1 s=1 t=1

Bs
stx + Nst

(22 + pox + q5)t

Kb1eTo P,,_,(x) e mosurom. Heka n; = m—n. Cera Tpabsa Ja uHTErprpame
Ta3u (PyHKIMSA:

Bs
Mgx + Ny

i A, Mgz + N,
:/Pnl(x)dx+22/mdx+22/mdx’

T.e. 3a HamMepuM wHTErpaJs OT paluoHa IHa PYHKIUA TPAOBa Ja MOXKEM J1a
cMsTaMe WHTerpaJjuTe:

k  a;

I = / P, (x)dz

Mx+ N
]3 = dl’,
(22 + pr + q)"

Ha,ZLHBaM ce, 9e cTe 3&66.]1513&.}11/1, 4ye CbM CMEHUNJIa HaUMEHOBaHUATa Ha KOHC-
TaHTUTE 3a I1I0-KPAaTKO 3alluCBaHe. Cera Ja 3aIll09YHEM C Hali-JIeCHUS nHTerpaJ:

I = /Pm(x)dx = /[aox’” Fae™ T L aE™ T L A, T+ ay,]de =
/§y~”4 Y RERTED o EER

1
— nl —i+1 C 7 n1 —i+1 C
Z nl—z—i-l N an—@—i—l *

=0

Cera jma cmertaeMm [, mpu n = 1:

sz/ﬁdx:A/ﬁdm:A/ﬁd(x—a)z



CreaBaimoTo, Koeto e cMeTHeM e I, mpu n # 1:

[2:/ﬁdl’=z4/ﬁdx:fl/(x—a)”d(x—a):

A 1-n
—1_n(a:—a) +C

Cera mpemoiaram cre pa3bpajn 3amo uMa pasanka gaan n = 1w n # 1.

CaeapaiusaT HHTErpaJ, KOiiTo TpsOBa Ja CMeTHEM e:

Mz + N
]3 = dI,
(2% + pz +q)

3a Taswm 1eJ1 ga pasriaegaMe 3HaMeHaTe s OTIETHO:
2 2 2

2 _ .2 p P p _( p) p
22 il _Z il 2
rTH+pr+q=1 + 2x+4+q 1 x+2 +q 1

Heka 11a nosoxkum t = x + g T =1t — g. Topa moJsiarane e U3BeCTHO KaTO
cybcruTynust Ha XopHep. Torapa 3a 3HaMEHATEIAT MOy daMe:

2 2 | 2
2 p) p 2 b 2 q—p

= = — =t — ==+ —
x4+ pr+q <x+ +q +q +

[Toneske 3HaEM, 9e TOJTHHOMDT T2 +pr+q e HepasiaoxuM, To D = p? —4q < 0.
_ 2
Heka d? = 4qu > 0. Cera cBeIoXMe U3XOIHUA UHTErPAJI J0:

Mz + N M(t—5)+N Mt—-8)+N
13_/ Mo+ dx_/ -5+ d(t_]_9>_/ (E-5+N_ _
(22 + pr +q)" (t2 + d?)" 2 (t2 4+ d?)n

—/MHN_Mgdt—/—Mt dt+/_N‘M§dt_
- (t2+d2)n o (t2+d2)n (t2+d2)n -
t P 1
=M [ ———dt N — M= ——dt
/(t2+d2)n + 2)/(t2+d2)n

1. Heka nga mpecmernem uaTerpasa I3 mpu n = 1:

Mz + N t D 1
L= —-—""""Ge=M[ -——at (N—M—)/—dt
s Erprtqg /t2+d2 + 2) ] 24+ &



Cera 3a Jja cMeTHEM II'bPBUSI HHTETrpaJ BHAcCSMe ¢ 107 3HaKa Ha aude-
PeHInaia, a 33 BIOPHS IPH/IaraMe OT HpeqHaTa ciaegnara dopmyma (
JOKa3aHa e B TeMa 22 ):

1 1 x
Taka moygaBame:
I—M/ ! at+ (N Mp>/ dt =
° 2+ d? 2) | 2+ a2
M 1 1 t
_ M d(t? (N—Aﬁ)— tg (= -

> /t2+d2 () + > darcg(d)+

t

M 1 9 o
_?/t2+d2d(t +d)+(N M —arctg(a

M N — M2 t
= 7111(752 + d?) + TQarctg (3) +C

_m2
Cera ocTaBa /a He 3a0paBuM Ja 3amMecTuM t = 2 + £ n d = ‘/4qu =

4q—p?

2

. Heka n # 1.

t P 1
=M | — g+ (N-mB) [ —
3 /(t2+d2)” + 2)/(t2+d2)"

Cera 11e cMeTHEM JBaTa HHTErpaJa Mmo-0TAeJHO. 3a J1a CMETHEM IIbPBHUS
WHTEerpaJl BHacgMe t 1o/ 3Haka Ha JudepeHImaia:

L I 7 N N S S

/= /t2+d2 2/(t2+d2)"d(t)__2/(t2+d2)nd(t )=
2 2\—n 2 2 1 2 2\1-n
2/(t+d) d(t* +d°) = —2(1_n>(t+d) +C,

6



[TocsremHOTO, KOETO OCTAaHA Ja CMETHEM e:

1
K,= | ———dt
/ (2 + &)

d2 +t2 7t2
d2

for /t2+d2 %/%dt:
e[ )
5[ i)
< (1o /mdt)

Cera BaacsiMe t 110/1 3HaKa HA JAuPePEHINAIa BbB BTOPHUS UHTETPAJ U
cJie/i TOBA TTPABUM WHTETPHPAHE 110 JaCTH:

(Kn_l - / tmdt) _

b )

17— %/t(’f2 +d?) (8 + d2)) _

ﬁ / td(t? +d2)1—"> —

= g [ B [ eyl ) -

3a nesrra me 3amectum 1 =

| =

K, =

X
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|
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S T N [ I I Y
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t<t2+d2)l_n 1
_ K, | — 2 2\1-n _
! 2(1—n) +2(1—n)/( +d7) dt)
t 1
= K1 — n— =
' 2(1—n)(t2+d2)”—1+2(1—n)K 1+D)
1 t
= 1+ ——— | K1 — D =
<+2u—m) Ao m(E s e )
3—2n t

+FE

= K, 1 —
22(1—n) "' 2d2(1 — n)(£2 + &)1



Taka moayumxme, e K, = F(t) + GKn —1 u MOXKeM PeKypeHTHO
HA IIPEeCMATAMe HHTErPaJIuTe OT HO-HUCKHTE CTCIICHU. 3a BAlla, PAI0CT
TOBa HAMaM HaMepeHue Jda ro paBd, TBHH KAaTO 3aIIUCBAHETO HIAMA Aa
HHU J0Bede IO KO 3Hae KAaKBO.

[Tpeamonaram, ye BceKu OM cu Ka3a/ Kak Iie 3amoMHus Te3u gpopmysn. 1o6-
paTa HOBWHA €, 4e He TpsiOBa Ja I'M MOMHHUM, a MPOCTO Ja T'M ITPEeN3BerK 1aMe
BCEKH II'bK II0 TO3U MeToj. Ta ako He ce celmaMe HAKAKBA XHUTPHUHKA, 4pe3
KOSITO Jla Ce CIIPABUM € HHTEIPHUPAHETO palnuoHaIHa (DYHKIULA, TPsIOBa Ja
3HaeM, 4€ BUHAI'd MMa MeTOJ, KOWTO IIe nojeicrsa.



