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I. B B e 11. e H H e 

llnst HccneaoBaHHSI anpoHHbiX npoueccoB Ba)I<Hbi npaBHna cyMM npH Ko

H9'lHbiX sHeprHstx/ 1/. ilpHMeH,eHHe sTHX npaBHJI cy~M K rr N -pacceSIHHIO 

npHB9JIO K ITOHSITHIO AY8JibHOCTH B ClinbHb!X B38HMO.Il~ti:CTBHHX/2/: cpeaHee 

( B CMb!CJie npaBHJI CyMM) OT p930H8H,COB B. npSIMOM KaHane paBHO BKJI8AY 

noniOcol3 Penme B nepeKpecTHOM KaHane/3/. Cy.mecTByeT TO'!Ka apeHHSI, ·co

rnacHo KOTOpOt\ STO COOTB9TCTBHe Memay p930H8HC8MH H ITOJIIOC8Ml! Peame 

cnpaB9AJIHBO He TOJibKO B cpeaneM, HO H JIOK8JibH0/4/, 3TO. 03HaqaeT1 'ITO 

8MITJil!TYAY pacceSIHHSI MO)I{HO OITHCb!B8Tb HJIH K8K CyMMy p930H8HCOB1 HJIH KaK 

cyMMy nomocoB Penme, ITpH aToM dco5a·SI ponh OTBOAliTCSI non10cy IToMepaH

'lyKa, KOTOpOMy ITO I'HITOTe3e XapapH/6/ COOTB9TCTByeT Hepe30H8HCHbiti: ljloH, 

. 3TH CBOti:CTBa OTpameHbl B MOAeJIH 1 npeanomeHHOti: BeHeUHaHo/ 8/, I1H

B8pH8HTHb19 8MITJIHTYAbl BApOHHb!X npoueccoB B STO:!J: MOA9JIH YAOBJieTBOpSIIOT 

. nepeKp9CTHOfi Cl!MM9Tpl!H 1 8CHMITTOTl!'leCKHM Tpe5oBaHHSIM 1 COAepmaT ITOJIIOC8
1 

COOTB9TCTBYIO!UH9. HHmatl:IUHM p930H8HC8M, Moaenb CTpOHTCSI Ha OCHOBe pacTy-

. !UHX nHHetl:HbiX TpaeKTopHtl: Penme, 

I1sBecTHo, 'ITo B MoaenH BeHeuHaHo aMrrnHTyaa HMeeT 5ecKOHe'lHOe 

'lHCJIO .riHIUHHX ITOJIIOCOB ( ITOJIIOCa B TO'lK8X C HenpaBHJibHOfi CHI'HaTypot!), 3TH 

ITOJIIOCll. HCKJIIO'l810TCSI 1 eCJIH Bb!ITOJIHeHO yCJIOBHe THna: a(s)+a (u) +a(t) = n 

n - uenoe q~cno), BbmOn-!f.eHHe sToro ycnoBHSI aaBnCHT QT KoHKpeTnotl: pe

aKunH. B qacTHOCTH 1 ami " N -· pacceSIHHSI · TaK·oe ycnoBH~ He· BbmonHeao. 
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. 17/ 
BHpaaopo rrocTpmm aMrrnHTylly, KOTopan coxpanneT Bee. rrpeHMy-

mecTBa aMrrnHTYllbi BeneuHano H KpoMe Toro coa.epiKHT rromoca TonbKO B TO'I

Kax c npaBHnbnoil cHrnaTypoil, HnTepecno cpaBHHTh rrpellcKaaamm 9THX anyx 

Mollenefi, 

B pa6oTe paccMaTpHBaeTcSI 11 N - paccennHe B MOllenH BHJ:!aaopo, 

rronyqennhxe peaynhTaTbi cpaBHHBaJOTCSI c rrpeAcKaaannSIMH MOllenH Bene

uHano/8/, Mb! 6yJleM paCCM8TpHB8Tb TOJlbKO Te 8MIIJIHTYAbi1 B KOTOpb!9 He 

JlaeT BKnaA nonroc f1oMepanqyxa, 

2, 'IlocTpoeHIIe aMIIJIIITYA 

f1pH ananHae 11 N - paccennHn npH BbiCOKHX aneprHSIX o6bi'IHO Y'IHThi-:-. 
• • • • • \. ' • > ' • , 

aaro:r c~eJlyroume TpaeKTopHH Pea~Ke:, .llBe aaKyyMHbie TpaeKTopHH . ( . P H .. P ~ ) , 

p. - TpaeKTopHIO H ;PH, <PepMHOHHbie. TpaexTopnH: Na , L\ 0 1'1 y : /9/, 

<-> <-> I . . · PaccMoTpHM HHBapHaHTHbie aMnnHTYllbi A H B ,x , acHMIITOTH'Iecxoe 

noaeae1me KoTopbiX npH <fJHKCHposannoM t onpellenneTcSI TonbKO p -TpaeK

Topneil, .Qmi IIOCTP09HHSI 8MIIJIHTYll B81KHbl CJI9llYIOliiii9 HX. CBOftCTBa: 

1, ITepeKpecrnan cnMMeTpnn: 

(-) (-) 
A (s,t,u)·=-A (u,t,s), 

. (-) . ' <-> 
B (s,t,u)=B ,(u,t,s). 

I 111 2, JACHMIITOTHKa : 

npH «PHKCIIpOB8HHOM l 
t-J a \t! 

A ( s , t) ... ~. ( t) s P 
. p 

<-> a (t>-i 
B (s,t)->~(t)sP , 

p 

x/ _ /10/ 
. Mbl ncnonbayeM oooana'IeHHSI pa6oTbl • 
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, np~ cpiiKCllpOB8HHOM U 

, · (-) a(u)-!1 
A ( s , u ) -+ ~ (u_) s 

(-) a(u)-!1 
B (s,u) ... ~ (u)s 

3aech 

l- e 
~ ( t) = 

P sin 17 a ( t ) 
p 

~ (u) ·= 
/).,N 

-117a(u) 

l +ire 

cos rra ( u) 

(r =+l, r~ =-0. 
N a ,N y 

3. Ha p - TpaeKTopHH aonmHhi HaxoaiiThC.H qacTHU,hi ·co cnHHaMH 

1,3,q,... Ha Na -TpaeKTOPIIII - 'IaCTHUbr.co cnHHaMH 1/2, 5/2, 9/2, .... Ha 

/),. 8 II N .y - TpaeKToprr.HX - 'IaCTIIUbi co cnHHaMH 3/2,7/2,11 /2, 

HyKnoHHbril:. nomoc He aonmeH aaBaTh BKnaaa B aMnnHTyny · A<-> 

4. A MnniiTyahr aonmHhi oniiCbiBaTh peaoHaHchr (). 0236) 'II N Y (1515), 

T.e. (). peaoHaHc nonmeH aaBaTh BKnaa TOnhKO B P33 BonHy, a NY. 
peaoHaHc- B D~ 3 BOnHy. 

. 0epBbl9 Tp!i yCnOBii.II IT03BOn.IIIOT Bb!ITIIC8Th B9AYIIIII9 qneHbi, HO ycnOBIIe 

4 npri 8TOM BbiriOnHeHo He 6yaeT. lln.H TOro 'IT06bi YAOBneTBOpHTh 8TOMy 

. ycnoBrrro Heo6xoAHMhi. HeBeayruiie tineHhrx/. K co2Kai1eHIIro, Bhr6op HeBeayruiiX 

qneHOB H90AH03H8'I9H ll 9AiiHCTB9HHbiH apryMeHT, KOTOpbiH Mbl M0)!(9M npHBe

CTII, eCTh C006pa)KGH!ie ITpOCTOThi. 

~n K OA BeAyUIIfMif 'IneHaMif Mbl flOHl!MaeM 'tnGHbl 1 KOTOpblG A810T rnaBHblll 
BKnaA B aCUMflT(lTJIIl(y npn !jllfKCifpOD8HHOM U If t If COAeplKaT HlflKai1-
UIIfe peaoHal!cbi eo ecex Kananax •. B neeeayurnx 'tneHax oano na aTnx Tpe-

6oBal!ni1 He Bbmonneno. 
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AMITilHTYAhl 

(-) (-) ' 

A H B . ' YAOBI19TBOp5I!OulH9 'yCilOBHSIM ( 1-4) I HM9lOT .. 
l 

BHA: 

I <-> <-> 1. 3 I · I 5 
-A ( s, t ,u) = li A I F["'2' (--all( s)),· -(I- ap (t)), -{--aN (u))]-
417 LlN a 2 2 2 2 ' a 

(-) ' 1 3 . 1 1 5 
-s-> u I+ aNN {l•([;r-(;r--aN (s)),-

2
(1-ap(t)),-

2
(-

2
. -aN (u}}]-

y a · y a 

- s ~ u 
. "' <-> = I 3 1 1 5 

+a !lNa{ F[2("2-a!l(s)), 2 (1-ap(t}}, 2(2-aNa(u}}]-

1 +:<-> !F[l-(2...-a (s}},-~(1-a (t)),J-<~ -~(u))J-(1) 
NyNa 2 2 N y 2 p 2 2 a l 

~r 

J 
- s-+ u 

-s->u!. 

I 

L <-> <-> 1 1 1 · 1 1 · 
-B (s,t,u)=bN G[~2 ;r--aN (s)),-

2
(1-a,;(t)),-

2 
(-

2 
-aN (u))]+. 

477 a . •• a a 

. 
<-> = 1 3 ' 1 . 1 3 

+btl G [2'(z-a!l(s)), 2 {l-a P(t)),Z(Z-a !l(u))] + 

l- .•. ·'' ' ·~ 

(-) "' 1 3 l l 3 •' 
+ bN G[2(2-a.N (s)),2(1-a P(t)),2(2-aN, (u))] + 

.y y ' y 

""(-) l 3 .. 1. ' ' ' 1 3 . 
+ bA G[.:....(--a A(s)), -0-a (t)), -(--a A(u))] + 

Ll ' 2 2 Ll 2 p 2 2 Ll 
( 2) ·' 

' "' (-) ' 1 3 1 . 1 3 
+ b N G[-

2 
(-

2 
-a (~), ,-

2 
(1 ·.-a (t)}, -

2 
(

2
--a (u))]. 

y ' NY p ' N y' 
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3necb BBeneHbi t>5osna'!emlg: 

r (X) r ( y) r ( Z) r( x) r (y) r (z) 
Fk,y,z)= . . ,F(x,y,z)'= 

r(x+y) r (X +Z -1) r(y+z:....l) r(x+y ).r(x+Z) r(yt- Z -0 

r(x)r(y)r(z) 
G(x,y,z ):; - . 

. r(x+y )r(x+Z) r (y + z) 

"' . r(x)r(y)r(z) . 
--, G(x,y,z) = --. --...,.~---- • 

rex +)l r (x + z _l)r(x +Z) 

(-) 
DepBhie :itBa · · '!.neaa n aMrrmiTyae ·.A aa10T Benyumil BK.naa B acrrMrrTo-

THKy IIpll ¢HKCHpOB8HHOM H u· • Doc.neaHHe nBa .;meHa ·naiOT Beny.mnil 

. ·BKnan B acnMIITOTHKy rrpn ¢nKcrrpoBaHHOM t n HeBenymnti - rrpn ¢nKcnpo-

BaHHOM u • B aMrrnnTyne B ~- 1 

rrepBbie Tpn '!neHa. Beaym_ne, rrocneanne 
(-) 

nBa 1 KaK n B aMrrnnTyae A , - HeBenymne. 

llng OIIpeneneHH51 KOHCT8HT a(-) n b (-) Bhi'!ncnnM aMrrmrTy.Qhi A t-J 
. (-) 

n B B' 5opHoBCKOM rrpn5mr)KeHnn ns· a¢¢eKT!fl3Horo ·narpaH)KliaHa: 

L 

l 3 
n cpaBHHM Bbi'!eTbi B rron10cax a N ( s) = :z-, a ~ ( s) = "2"" 

a 

+ 

( 3) 

.A<-> rr s<-J n ( 2). c cooTB,eTCTBYIO!UHMII BW'!eTaMrr a~mnHTYA , rrony'!eHHhiX 

·rra narpaH)!{HaHa · ( 3). Dprr' Bhi'!rrcneHH5IX Mhi rrcrronbsyeM cnenyiOlUHe sHa'!eHrr51 

nnH rrapaMeTpoB TpaeKToprril: 

a = 0,9 

a Ci) - a (0) -'- &.5 

a p (0) = 0,5 , 

(-) (-) 

a (0) = - 0,3, 
Na 

ilnH KOHCTaHT a H b rrony'!HM· ( CM •. Dprrno')KeHrre)! 
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<-> -
a L\N ~ 

a 

.(-) "" (-) . "' (-) 
1,59, a =- 0,36 , a A = 0,12, a = 0,21 

N yN a ' uNa · NyNa 

(-) .· <-> (-) "' (-) "" (-) b = 0;5 t h. A = - 0,07 t 
N a ·: u b N = O,O{L b L\ = 

y . 
0,05 ' b . = -0,03 

Ny . 

(h = c = !L= 1) 

C aTMMII KoHcTaiiTaMn onpeaennM noporoBoe sHa'!etme n: acn:MnToTn:Ky aM-
, . (-) <-> 

nnnTya A II B 
OoporoBoe suaqeun:e : 

A<->( O) 
. ll' 

417 = -1,12, (.:-0,7 
/12/ 

) ' 

B <-> (!l:O) -0.82 ------- ' 4rr 
(0,9 /12/ 

A CHMnTOTHKa nmr !lJHKCH PDBa.HHOM t 

. 1 . 1 ( ) 
f' 0- :faN (s)-zaL\ u) 

a 

t-J 

a L\N a 
(-) 

A . ) 

~ (s, t ,,_.00 r(~ + -}ap (t)) · 

2rr 
+ 

'+ 

<-> 
aNyNa 

""(-) 

aL\Na 
+ + 

"" (-) 

aL\Ny }X(5) 

1 1 1. l ' l l f'(l- -,-.<.!
2 

N (s)- .,....a
2 

N(u) ) f'(2- -=a
2 

N (s)- -
2 

a t:..(u)) r(2- -
2 

a (s)- -,-.<.!
2 

(u)) 
a y a Na N y 

x~ (t)[l ap<t> p -yas]. 

<-> 
B 
4iT(s,t)· ... 

.!!4'~ 

1T 

r(J-+1 ( f(t)~ (t)[l . ap(t)-t 

2 2a p t )) P 2 as ] 

(-) . bN 
f(t) = -------~---+ 

n~ -la (s) -l..a (u)) 
."- 2 Na 2 Na 

<->· 
bt:, 

l l l 
f'(---a (s)-..:...a (u)) 

2 2 t:.. 2 L\ 

8 

+ ( 6a) 



1· ... · .... ., : 

·;.".)··· 

nna pacceHHHH Brrepen H3 (4-6) rronyqnM: 

lm·~-) (s,O) ... - 5l''M6 fas( -21,7 Mo,faB/lS/) 
1 

. (-) 
lm B ( s, 0) ... 57 Mo 

OocynnM 3arincnMocTh pen'>KeBcKoro BbJqeT~;~ ~-) 

P -Me3oaa a aMnnnTyne B 

'oT .t • J13BeCTH01 qTo Mone~h Beaeunaao/8/ naeT: 

<-> · Const a W-t 
n (~,t),. ... ----~ (t){as) p 

r(a {t)) P 
p 

( 7) 

TaKHM o5pa3oM· Monenh Beaeunaao rrpnaonnT .K ToMy, qTo BbJqeT pasen nymo 

npua (t) = 0 ( t"'- 0,6fas2 ). 8To' II03BOnHeT 'OO'bHCHHTh cymecTBOB8HHe MHHHp 

MyMa B .nnljlljlepeaunanhH;M ceqeann npouecca "- p ... rr 0 n IIpH Bb!COKHX 

aneprnax. B Monenn Bnpa3opo cTpyKTypa BbJqeTa cnoJKaee n oa, aoo6me roao-

pa, ue pasea nymo npn ap (t) = 0. OnnaKo. TaKaH B03MOlKHOCTh ae ncKmoqe

na If MOJKeT Ob!Th CBSI38Ha C HyneM ljJyHKUHH f { l) . ( CM, 65) II pH a p<t) = 0, 

PaccMoT'pnM aTy B03MOlKHOCTh, OrpaanqnMcs:r TonhKO ae.nymnMif qnenaMH B 

~MnnnTy.ne' B l-J : n rrpenrrono,jmM, qTo f( t) . paaaa: nymo npn a (t) =f. 

· Torna Mbi nonyqnM cooTnomenne: 
. . p 

2 a . rU-::-,1-XpNa)· 1 . r(2-. · ~ Xp/).) g .....: ____ __:;;-____;__;- - g 
r 2 1 1 · 1 6 tl 1 1 1 r<-+ -f- -X ) r<-+-f-- X A) 

2 2 2 pNa 2 2 2 pu 

1 
1 r(2--:r~PNy) 

+-gN -------=0, 
6 y 1 1 1 

r{-+-E--X J 
2 2 2 P' y 

r.ne 

Pa3narag r- ljlyRKUHH B pa.n no f ' nonyqnM f ;; 0,15. TaKHM o5pa30M, 

· f(i) = 0 npn t ;; - 0,4 fas2, qTo 5,nn3Ko K rronoJKemuo MIIHHMyMa. 
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3. 06cy)K,U8HH.8 peaynhT8TOB 
···-· -::..:.:... 

(-) 

Mbi BIIIIliM, 'ITO nm1 aMIIJIIITYIIhi B- COOTBeTCTBII9 MemJ:iy pe30HaH-
. . (-) 

caMll 11 aciiMIITOTHKOfi ny'lwe, lJeM nn11 aMnnliTYIIhi A • 3ToT pesynhTaT 

Momno noHHTh na ocHoBe_ npaBHn cyMM npH KoHelJ!IhiX ;aneprllllX. C xopowefi: 
. l-) 

TO'IHOCThiO Momno ClJHTaTh, 'ITO aMnnl!Tyna B BhiXOnliT na ac!IMIITOTliKY 
. (-) 

. 'npn 2,5 - 3 faB/.14/. DpaBHno cyMM nn11 B _ , 6yneT Bbmonneno, ecnn -B o6-· 

JI8CTH HHSKIIX II cpellHHX 8Heprnfi: Mhl ylJTeM ,TOnhKO UyKnOH ll f1 - peso-

~) -nauc. AMrrniiTyna A BhiXoniiT na acnMrrTOTHKY rrpn 5-6 faB, rroaToMy y'leT 

TOnhKO !IJI)Kafi:liiiiX pesonaHCOB He naeT, npaBHnhHOfi aCHMIITOTHKHo 

Vlmu/6/, paccMaTpuBall · rr N -. paccellHH(O! B rv:«:>nenu Be~eunanol 'cpl!KCH

poBan· acHMIITOTH'leCKl!e snalJeHHSl ·aMrrnuTyn. Dpii aToM nn11 umpiiH pesoHaH

coB OH rronylJHn SJ!alJeJIIISl B 4 pas a' MeJ!bliiiie 8KCIIepHMeHTanhHb!X~ 8 MOnenii 
. (-) 

BIIpasopo TonhKO c BenywHMII 'lneHaMII 8TO pasniilJHe nnll aMrrniiTYIIhi B 
nocTIH'aeT N 1,5 pas, nm1 aMrrniiTYIIhi A <-:-.> - 2 pas ·• B- 9TOM 1 · o'!eBIIIIHO, 

cKashiBaeTCH acpcjleKT niiliiHIIX rroniOCOB B _Monenii BeneuiiaHo. 

Hau6onee cymecTBeHHoe· oTnii'!IIe Monenrr B11pasopo _oT Monenll BeneuiiaHo 

c_ocTO!IT B pasHofi:· SaBH_GllMOCT!I Bh!'leTa p -MesoHa OT l ,_ XoTSl B Monenii 

BIIpasopo BhilJeT, Boo6me roBopll, ne pail en HyniO rrpii a p ( t) ·, 0 , oH rrpo-

xoniiT lJepe~ Hynb 6nl!SKO OT 9TOI'O SHalJeHIISl t 
. I 15/ . . . 

MaHnenhcTaM H BoHr . rroKasanrr, 'ITO npii Hanii'IIIH cpiiKCIIposaHHhiX 

IIOniOCOB B J IIJ10CKOCTII Bhi'!eT B aMIIniiTynax C II~peBOpOTOM CIIIIJ!a MOmeT 

He IIClJeSaTh B TOlJKaX C nerrpaBIInbHOfi CIII'JiaTypofi. 0nHaKb ·nnH o6~SlCJ!eHIISl 
- 0 

MIIHIIMyMa B IIIIcpcjlepeHUIIanhHOM CelJeHIIII rrpouecca 1T p -> 1T II BhilJeT non-

men 6biTh Man rrpii a (t) ,o , T.e. acjlcpeKT cjJIIKCIIpoBaHHhiX rromocoB Man; KaK 
. P· ·-- . •. . . • 

paS 9TOfi: BOSMO)I{HOCTII II COOTBeTCTByeT Monenh 811pasopo. 

· ABTOp 6naronap(m B.A.MewepSlKOBY II A.H.TaBxenl!nse sa rronesHhie , 

coBeThi 11 o6cymneHl!Sl, 

llpHJIO»WHHe 

l13 actJclleKTIIBIIOI'O narpaifmllaHa ( 3) rrony'IIIM cnenyiOmne Bhipa)!{eHHSl 

nn11 aMrr[mTyh A<..;.> n B <-> B 6opnoscKoM rrpn6nnmennn: 
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.·f. .. . . 

I . .,:·L 

(-> . <-> <-> 1 I <-> C-> 1 · · 1 
A (s,t,u)=(a 1 +ta 2 H-,-- ---r--)+(p

1 
+lp 

2 
)(m

2
_;- _;_:a--), 

m~-s m~-u NY .. mNy~u 

(-) 2 1 (-) (-) 1 ' . 1 
IJ (s,f, u)=g ("""""2--+---.;--)+({3, +l/32 H._,...--+ -.

2
-:-. -:)+ 

· r '· m N- s m N - u m ~ -s m ~- u 

c l c > 1 . I + (y -+ ty- )( ----+ -----) ·, 
I 2 m2-s ·m2-u. 

NY NY 

3necb 
2 

(-) 1 g~ 2 

a 1 =-3--;r-q~[mN+m~ + 

. 2 
1 g~ 
---(m +rnA) 
6 J-12 N Ll 

2 
(-) 1 g N 

p =-~~(m -m ), 
2 .6 J-12 NY N 

2 

(-) 1 . g N y . 2 

Y I =- -- q N (l 
3 fl 2 y 

g2 
1 Ny 
b"· ---;r 

fl 

11 
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, ' 

.. 

·.· '.·. 

' 

ER :!:_fiN 

2- 2 2 
q =Eo -m 

R n R, 

( m . +m )2 -11 2 
· R -. N 

2mR. 

R = ( ~, Ny ) 

1, 

KoHcTaHTbi 
- 2 

g~ 
2 ' 

H . g N CBSI38Hbl C UI1Ip1IH8MJI pe30H8HCOB: 

2 
.. g 

r~ ·= ~--
11 

2 

y 
3 ' 

g~(E~+mr) 

12 rr m 6 

q! (EN -mN) 
_..::.._r_. _ _Y ___ •• r g~ 

=- 2 
N 

y 11 12 irm N 
. y 

( ) 
(-) 

C paBHHBa~ ( 1) n 2 c Bbipa>KeHHSIMH ansr. aMnnnTyJl A 

CKOM npn5nn>KeHJIJI 1 nony'IHM JlBe CHCTeMbl ypaBHeHHii:. 

(-) 
H B . B 5opHOB-

(-) . - (-) (-) 3 1 1 
a {l-2a (0)-4c~)+4aA ~2aa r(---a (0)--a· (0)-C A) I 
~Na· .Na oNa ' I 4 2 p 2 Na· '-' 

(-) (..:) 3 1 ' 1 ' 
a A =a ' r (---a (0)- -a (O) - CA ) 

oNa 2 4'. 2 P 2 Na '-' I 

(-) ' "' (-) (-) 3 1 . 1 
a (l-2a (0)-4c )+4a =2ap r{-

4 
--

2
a (0)--2 a (0)-c )1 

N N Na NY N N I p N N ,_y a . y · a a y 

(-') 
a 

(-) 3 1 
= p r (- - -a (O) 

2 _4 2 p 
1 

- 2-;- a N (0) 
a 

- CNy· 
"N N 
' y a 

(-) 

bN 
a 

2. 
g r 

= 4rr"" 
a 3 1 1 () ) -r(---a (0)--a 0-c 
2 . 4 2 P 2 N a Na ., 

'I 

·(-) .. (-) (-) 5 
-b 0+2a (0)+4cA )+4b =2a{3 r (--La (0)- La (0)-c ) 

~· · ~ . '-' . ~ . I 4 2 p 2 ~ ~ 1 
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