sk BIY W 4a F+F 83 Vol.s,Nc;.l

1963 &£ 7 B GAOFENZI  TONGXUN July, 1963

S FRKILE R
BRE ITE T4

(F % K %) (HBA%)

| RTFBATERIER, S %5H Flory! 21, MINEKERYWELLF AT, M
BEARBEI, BB i + 1 IR A5E i SRAB R RS B PR, NS ILE
ST 1, BBERA RIS Rl Flory ARSI, 5T A 5B, A, 5B, &
Ay BUR R IR A At , SRR TN 5 SCBR R SR A A &0 1T Flory #ERRLE A EBACK
SIEBACE, D TR, BEASIRE A S, BB B — AR TR AN TE
— G F-rp R IR SRR, B R R BB, Stockmayer W B—fEAFE, itk
FERAC TSR BT SARAT S, B IS AR B SARERR L, 1S T A 5
B &l A Bl ERXHEST A, 5 B, Bl (a, b TIUANERERS) IRMIALELE, RS
#5 KE, Stockmayer BIFETLL Flory M55, SRS HR N B, HRAKFEMRME, Hik
ST YT, ER VB T B R, A TR AR R, FR IR
HEHFHESH TR, BRBESS TRAETEZ AR BERALLER, B3 A,
5B, %, A,, B, 5 C. B, A, 5 B,C, Bl % ABs 5 C, BINRRAL Sl , — 5 IS T AT
AR, 55— EABE TETEERB NIRRT R &M, iS5
HERTFE R, M S R AR, AT A BIR Y, BEAE A T RATES, B IE8S
HIRE S, BEE I RERERC G TR IR AR, SRTTR A RS Flory 7
Stockmayer 5 H:HITERE, MR R A, REFHREM ERSEHIT R SBRRIAL
B, T B A B R 1k AR T A B S 4 BOAS R 0 1 M, A SRR E A s — RO

N AaEBbﬂ

£S5 ZNHRN, RESTHE ZITKRARA, B T XMAR, RRRITLE
By RE R, A, 5 B, BB FIH No 5 Ny, FHRTEN ¢ 0F A RN RER 2.,
By IR NIRRE N b, BT RN A RS T RN B, Hik
aN,p, = bNsps ¢H
—EIFHRE—T, RMOBENBRE—-NSTTOER, ABES—5FaoRm s
B, BF—ANAFRBHEAMGOER, WEBERIRMEERE, 2 UZKY, XTMRER
2R AR, ZRE XN HRARES, HHERE TR RENME ¢ &, 8 2 D A, 4K
5 [ A~ By AR I B RS FEH Pu, BAR

> Py =N, + Ny — aNup, (2)
s 1 .

* B 19624 11 AMARXEHRT FRIOME QR LER.



36 ® &5 F # # 548

¥

> nP, =N, (3)

sl

Z IP,; =N, (4)

(2) KAWL, R THF X AZEE BEARN, DT —5F 80k (3) REKE A,
RSB B (BES ERN EREE5 RN K A, 34630 A N,; (4) RIS By WEEE: B3k
H Nio AT LR=ZR, SLFRBEH ST RN

(nmg + Ilmy)P, :
M, = Z b ! Nomg, + Nymy (5)

Z P N + Ny — aN,p,

R m, Fl my 55IRE A, T B, WEEME AKX S B EHEANEREN A TFHERS
HASTFROBIRLELE P,y WFERTR, LRERATERESTEASMEL
RITLBESEE N EK%E%?EQ’H‘T@&H’J‘F‘*%T EEHEHSESSFR? BY
SFEHFRRN:

2 (nmg + 1mp )*P,,
= 2l

Z (nmg 4+ Imy)P

1

= —-l-——(mﬁ Z 7*P o + 2mamy Z nlP, + mj} Z lzP,,z) (6)
71 1

Namg -+ Nymy ns 1

M,

HT BGAHEEAS TR, BFME D, 0P, O, nlPy Fl D PP,y HIFTRR. RFY
1 7} n

SR D P, K, BAFHL EHHBEL, BB P, RKE » N A BBRS5 !
nl

A By SEBARBASTT LR TR E , nP oy BREKSFHEIRT B E 0 A8 BR B
EF—NIRNITH, £ A, SBSET B, S S5HA » — 14> A, SEBLAREG; 41
RBIIEHXA A, B A S W HESEHTHEE, S A, §B5 » D A, $8BUH
B, Rk, n.nP, MIKRK P, NTH, BiH A, SR SH B SR A, MK E.

S P, BT RS RIRRARE A, B 5 E B 5 BRI A, SEABRSEE . M
SRR IBR, TR DAL S IR R, R Py MBSO SR, 15
H D #P, WFRERAR, TERPGERH,0QF:

"L A RBELEIE B SEE B N.: BAE— A, B SRR ARE T

®d ® A5 (I 1), REHRTRA A, SEELSON No B No 38
£ A SEBE SHARBL BB
B ABEREARRTEE 2. dfE— A, SERHIR B — 1 By GHBY, S3LAE AL

SRR AL BB R A Naapa(b — Dpy: BRE— A BE « NAE, T AEEBRIHIIL
A pa, B —N A, FHHT ap, 1 By SEEEHEMIER, B3 LE AR BEENA ap(6—1);
BEARRIHIJLER ps, MFHTE, — A B —K 5 B HEL, FERBIF b A, W3R
H apa(6 — V)ps (W0 2 )o BREIE Na A A, BB, B F—D A HE BT~ B 5



134 ERKRS: BSTFRR(CER 37

A, HBRPLESE I Naapa(b — 1)pso
3. fE LA RAEM L, RBHM: ERRARS, BT A, SERHEK, @it B,
Ay, By BEEE| A, IBEE H Naap(6—1)ps(a—1)p(6—1) 1o
4. P, EER RLER R, B —1 A, 1R, &5t Bs- (A,
Bs)x, FEERE] A, HLEEE A Neapa(6—1) [p.(a—1)p:(6—1) *pso ,,

> wP . B BT A AR, B

n 1

D Py =N, + Naaps(b — 1) D [pala — 1)ps(6 — 1) 14ps

" o B2 A Ae MR,
-N 1+ paps(& — 1) (7) a4 Bs k5 Askamk
*1— pep(a — 1)(6 — 1) BB T R

RERE D 1P RERFERF, §—4° B, S 5EH S UR SHM B, B4
n 1
BRARABIE (R EEeE S, SENRE:

1+ p,,p,,(a _— 1)
PP, =N, (8)
' ; g 1 — pops(a —1)(6—1)

> nlP, HWEESUN CERBREARS, B—1 A, 5 B, SEEB RS M3 H , IRED

Y
#lP, = N, aPs =N ops (9
; ! 1 — paps(a —1)(&—1) 11— paps(a — 1)(&6 — 1) )

#(7),(8)5(NZR, RA(6)R, B EH S T RUFTRNA:
M, = Nemi (1 + paps(b = 1)] + 2Namamsape + Nom [1 + paps(a — 1)1
(Namg + Nsmy)[1 — paps(a — 1)(6 — 1)]
BASTRATES K, RERBIR R LT A, BHARHE (10) R, BBRKKA
)

1—paps(a—1)(&—1) =0 (11)
RLA ps 5 po SEARIXRFRR(), FH
jxi =75 (12)
(11)sRfeR
(a —1)(6 — V)rppp =1 (13)

(10)R5 (13) %, F Stockmayer!?) RV EABIMERER MR, LEAHHR,
MU B TR LA B A LS RS, R FAAE S F R THE S, AT hat+

AEBHBERACAIE e SR L, BRACAL OB 3 0Pty 35 PP 5 3 niP

ERPEM RO ER, FAX=ATH RS *E%—‘Aﬁ@?o *Eﬁ‘J:EB‘JaTgﬁ,
S, EMARBBAAERSBESS TR, MTATHES T A @2t +1K5B,
FAEL, 5 A, SEERMBLRISE , RS- AR A RS B MBEK, B 5 A, FABAEE
BYLUAE s TRED AL(BsAL)iBiA, BIBFES S Au(BsA,)i—1BsA, ZUBCHE S ILAE , BLILMESET-1
B REERAL S B A MY B MP AR ER NIRRT LR B fhBAs 8 8 , /) (13)



38 " 2 F &# # 5 %

Wi Ny 3

M§k+1)

L = (0 = 1)(6 — Druph =1 (13)
A

—_ Ao,: Aa,s Y Aa,'EBbl: Bb,: Y Bb;
JIMRAEE TS E TR, S JLMFEIXETE S STERARN , BRB T X kR,
’%’ Aa;’ Aup N A,‘ E‘J-é'ﬁ:&ﬁ"zl‘ljj Nap Nc,: ) Na,; Bb,: Bbg’ Tt Bb; B‘Jﬁﬁ:&ﬁ%'}
H9 Nis Noys <+ 5 Noyo RAEMIRRIARER po, BEMRNBEN p, BA, EMEAT
SRR

s ¢ '
Pa Z aiNa,' = s Z biNb,- (14)
i=1 i=1

BAERPIFF MITV/MP, 218 MP REEFAFRP A(BA)—BA BIMBEES#K, B
;3:*%9(] A %, Lk E Aa,: Aa,: Tty Aa, EPE'{JEW—"/I\%%:; ?f?ﬂiﬁnﬂ@ﬂﬁﬂ'ﬂ'ﬁﬂ

Z (ax'_l)at'Ns,

a\Ny aNey ... 8Ne, o p¢0 A A(BA)BA BEREEL A MP

ZaN., ZaN., ZaN., o Za,N

/\Ekﬁﬁﬁ A % XA %'—? B F(8 By, 8B HBER, FHELE] A & (F A, ﬁ&) BAF 2
A(BABAEK#, BT HN A &5 B ZEMEANILENR p,, BIEME5HEH B %&%
Z (8, — 1)6,Ns,

2. by
ﬁfhﬁ‘i%* A(BA)BA BIpaBpss M M) ST L& R FH5R:
Z (a; — 1)a;Ng; z (&; — l)biNb;

ﬁ:‘k, ﬁ/l\ B Eﬁﬂgfﬁ%ﬂﬁjﬂ Pss ﬁﬁsm"‘?(%ﬁiﬂ—‘/l\ Aa,', IHS

MY = MpP pa— Po (15)
> aiNg > BNy,
Y MPO/MP =1, RREEBACKH:, H A
&N 5N 2, bl
=", y= Ll s Ty = (16)
> aiN, 2 bV, 2 al,,
REIR KRR BRGS0
20 xla; = 1) D]yl — 1) raph =1 (17)

ﬁﬂ%}j\ﬁ—‘ﬁ‘ A, T By, Ble,=y,=1, ﬁ%ﬁ%?:(l7)iﬁmﬁl€¥u(l3)ﬁo

_=_-.‘ Aastz Ccﬁ

REARESBE, CEEA,BEBESCEREMEM, S LM . S5 E B
HHERR, BMBTFXMAE, 4 A, B 5 C HBEKESFIA N, Ny 5N, HREM
IR NARENH pes 8 5 P B, EFEA TRISERR

aNgps = bNsps + cN.p. (18)



134 BEHRE: maTRR(CER 39

FER R, 8 AIB(C)AL BIMIBAE BECH MP, 75 B(C) R A, 5 A, A5EX, BEF]
&t Bs W FESE Cos AIEFESER —1 Bs 5 C, $4B%, #t—PHKE| A, UBRAE B3 MY
IS

bN, CN:P
M@+ = M“)(a —1 a[ O (p— 1)py + —eBe (o —1 ,] 19
e oeen + v T I e, (¢ T Ve (19)

M(k+l)

55 B —TRIRSSEAE B B3 A, B URICIGESS C BB A, MR, B =4 =1,
4
BB R 4 , B AA(18) R, H 7 X

_Ny N
s aN. ) re aN, (20)
BB SRR
(a— 1) —Drpp +(a—1)(c — Drpi=1 (21)

WY C, FHFAE,IFEDY r. I, ENEFRBI(13)5K,
MIED LS RIRMER, RBME—ARENHE, 83 A, 5 B, C., Dy, - - -Bi3tHER
R BLAEERA & H-(H B, C, D, - - - EHAMAEER), B A, 5B, C. D, BIK
BB A S
(@ — 1) — Drspp + (a— 1)(c — Drepe +(a— 1)@ — Drapi =1 (21")
R ps ADEMRNIREE, ra IEXH
— 4Ny

rg=—=% 20’
aN, )

m, Anp Ac,: ) Aa,EBh’ Bb,s 0y Bb;; Cr;: Cr,; Tty Cc-ﬂ

JURARILIR £ 08, S T0 Rk , & ST B SLME R RL, BAB T fh2k B, 4 N, Ns,, N,
ﬁ'sl“‘%ﬁ Aa,‘: Bb,'s C:,' B‘J-¥-ﬁ:&>#§ Pas Dby Pc % A: B: C E%R&Egs 'Eﬂ"iiﬁé*_l“}"]
Hg:

pa D0 @iNe = ps D) BiNs + p. D i, (22)
R ; . .
2 = Z; ivzv, (23)
IR
re = Z o (24)
RAMRKESRS &,Kﬂﬁﬁ%ﬁﬂﬂb%#;ﬂ --
PO 1)[2 (6 = Drgh + 3 aer — Drat] =1 (25)

My, BB, EERBI(14)5%; % RA—Fh A, By 5 C, N, EREEH(21)5%, KA ERT
A RS



40 m 8 F @& # 5 %

. A.E5BC &

EXEE S THERORNRB T XMLE AR, S XS4 A R EEEA N
AR ETEGIN: W=8), TFTRTHMER, R A, 5 BC. WEAKEAISIAN, 5
Ny, HR A, B, CEMIRNBREN pa, s 5 po, EFEA TR HEK:

aNsps = bNs.ps + c¢Niycp. (26)
4 MP 5 MEY B ST L HRNE S, ALENEE, 53

MG = MW (4 — 1)?0{__”_5* [(6— Vps + cp.] +
b?b + cpe

P [(c—1)p, + & ]} 27
bm+c?£[(c ) s (27)

(27) RWRT—FEEHHE cp. H,RBTAX S BEME, Bl 6 — 1B, ERN
53t ¢ I~ CEMBREG A, YARSCEMER, B Ec— 141 CHE bAB% Br At B
bps Ho RLA(26)R,FHEX

ry = M, r, = £l (28)
aN, aN,
BBERAER:
(a— 1) —Drspl + (¢ — V)rpt + (br. + cri)psp.] =1 (29)

W e=0,r =0, H(29)REFRHI(13)K,
BB LRRER MRS, 133 A, 5B, C. D, - - - BIRRIRUERAC AR, Blin As 5
B,C.D,; BRI N 8k AL
(a =D —V)rp} +(c — Vrpt+ (@ — Vraph + (br. + crs)psp. +
+ (bra + dridpspa + (ere + dra)ppal =1 (29%)
K ps5 pes pa A B, C, DMK IRREE, o, 7., ra BA5(28)RERIE L, 8P

e = 5Nscq . r= ¢Nsey , rg== @Nseq (28"
aN, aN, aN, i

Ni.a 183 B,C.D, BAK B8,

<. Aop Aﬂ,’ ] Aa, 5 Bblccls Bb,ce,s ) Bbgccg )

& N, 5 Ni;e; fRFE Ay 5 By,Cy BB B, H A pas 20 5 0. FBIKEAE, B #*5C
EHRNEE, EPEATAERR:

Da Z aiNl,' = Ps Z biNb,'c,' + p. Z ¢iNpye; (30)
NA(30)R, FHEX
% = ;N ,  yi= ALY , 2= ZALY (31)
Z a;N, Z biNb,'c,' Z CiNb,'ci

Z b; Nb,:, Z CiNb;c;

ry = ro= o (32)

Z a N.' Z d,'N,i

13



13 BHURS: BATERR{CER 41

RSB BACSAEAT
3 e — D[ 9t = Vg + 3w — Dreg +

+ Z yicitspspe + Z Zibi"ci’b?c] =1 (33)

%R;ﬁ.—ﬁ An %—ﬂ Bbcc N: (33)ﬁﬁﬁ:%(29)iﬁ;%%ﬁ Ci ﬁ%?aﬂ-: (33)3£EE7‘J
(17)3%o

+., A, 5 B(B), B

B' i A5 B H:AE AT 450, FIANEEERT 5 £ LB B TR R, A B £ TC R 53R
HHRNSE, BBTXFMEE, H N, 5N, KK A, 5 Bi(B)s BRI, pa 00 5o 5
CBIMRR AR, BEURARN B UK NEE, R, EMHE TASRR:
aNgps = bNsps + BNspsgs (34)
MY 5 MY B TRIER:

ME = MP(a = Dpe—B—[(6 = Dps + (6 = Dpugs + 5] +

Ps + pods
+ MP(a — 1),.,,_5__;% [(6 = Dps + (6 — 1pogs + 1] (35)
NA(34)R, 758 r ,ﬁﬂ"l{%iﬂﬁﬂﬂtﬁ#ﬁj
(a — 1)[(b — Dreph (1 + g)* + 2ropegs] =1 : (36)

RS , LRI AHES B A, 55 By(B s, C.(C). BUMIR R, Forh C #eh A 5 C AT
B, FAHES(35)RFIREAA B, R XL , 5K 2 R R A% e Atk 9«
(a— DI —Drpd (1 + @)* + (¢ — D)rpd(1 + g, ) +
+ 2ripaqs + 27.p.q.] = 1 (37)

N AGA,, -, A, 5B, (B, By (B, -+, By (B )y, B
BB, MP 5 ME ZHEIENAERRRA:

Z (ai - l)aiNa,

4 1
M‘(‘k+l) J— M&k) Pa* .
Z a;N,,,. Z biNb,'(Pb + qub)

- D EiNyps[ (8 — Dps + (6 — Dpsgs + @] +

Z (a,- - l)a,‘N,.'- 1
+ MP pe -
> ailNy 2. biNs(ps + pos)
* D7 biNspgs[ (8 — V)ps + (6 — pags + 1] (38)

BA(16)R 5T FISERR



42 B. g F # # 5 4%

ta Z a;N,; = (ps + psqs) Z &;Ns; (39)

z

BB AR
Z_ z(a; — 1)[2 yi(b; — Vyrapy (1 + q5)* + Zerbqb] =1 (40)

13 H

H(13) 5(17)3%,(21) 5(25)5R,(29) 5(33)5%, M & (36) 5(40)R, T AR B — &
S 24 AR BARRL R L RIE AN, LB HRTE AR P ¢ — 1 &#Z}x.-(a;—l)

b—lﬁﬂiz,w(b 1),c'—1&f’ﬁzz.(m 1; bﬁﬁizz,bx,uﬂcC&f’ﬁZy.c.

(UaHi#RY B, C, FAENHB), EIH: ECTE S lﬁﬁTE‘J&H&E%%#F ?&xi_lzaztﬁ
1, SLFB BN A T RE R TR b tE, B, B85 (37) X, LRIBH A, A,,,

*5 Ag, 5 By, (B sy, By, (B s, **+ 5 Bo(B')sy3 Co,(C)eys C,(C')pys * -+ 5 Coo(C),,, BURBE
b= dil e LS R

3 aias — D[ 9o — Drapk (1 + g0 +

i

+ 3 wer — Dred(1 + g + 2rapugs + 2r,pcq,] -1 (41)

7. AA, 5B,(B), &

EREER N, BB AL SR N AR, MY TARS A" X, MBES—2
YRR ARE, YT BEHLE 44— B X, B EXB5AR A HMEH,
B LB RE X BT B T4 AT AR KEL, 4 Now 55 Ny 1R AAL 55 By(B'), BIMtREK, 4 2,
5 pa RRARE A ZHENBE, pn 50 25K KRBES B ZXMARLBRNORE,
B, o 5 qs B3R BEF B &M A" BERN ORE, B, EMESTRAHREK:

aNgyps = bNspy + 6Ns(ps + 93 )qs

&' Nuwpa = bNsps + bNs(ps + 3 )y (42)
B MP 5 MO FHMRRERBLARR S, A— AAs R, BBl £ N5k + 14 AAs
By, MRE— TR A BAHBEAPAESE, BD AAL[Bi(B )sAAL]11Bs(B )y — AAn
5 AA[Bi(B)s - AA1iBi(B' )y —> AdAu (FFE — AAy BRERTEREN AAs £ A
FEAHRR) BUPSHE g MP 5 MY BERLIEN, BRE—MEU A’ A8, e
AA[By(B)s + AsAw]k—1Be(B)s — AvA, 5 AAu[Bi(B )sAAw 1:By(B )y — AuA, FUBLSS
B¥ BILEER, BT

ME+D — M&k){[(a — Dps + a'parl[(6— )ps + (6 — 1)(ps + p3 )gs] +

(ps + b1 )5 Ps
+ (a — 1)p, B g+ (a—1)p, 2o . .
s + (oo + p5 )as o+ (oo + 05 )as 05+ P
+ a’?ﬂ' ’ Pb ’ ’ qb + a’pﬂ' ’ (?b + Pb )qlb ’ pb '} +
by + (ps + 25 )qe oo + (oo + po)as s + 3



1 88 RS, WA TR ER 43

+ MP{Lape + (o = D) 16 = Dps + (5= Dlpw + i das] +

+ ap, g 7 qs + ap, (ps + o )‘{b . £ ;
ps + (oo + D5 ) oo+ (oo +pp)as  ps + o
, ; , + 9, )qs s
+ (a _1)?“’ ’ pb ’ ’ qb + (a —1)Pa, ’ (Pb ’ r ‘ ’
e + (oo + 15 )as 2o + (oo +p5)as s+ py

MY = pMP {[(a — Dps+a'p1[(6 —V)py, + (6 — 1)(ps+ ps)gs ] +

/ (ps + £ g6 25
+ (a—1)p, 2 g+ (a—1)p 7. .
“on+ (s + 21 )as oo+ (oo + 2o )as o5+ b
) . ’ ’ + P.; )qb Pl:
+ a?' ’ pb ’ ’ qb + ap 4 ’ (Pb ’ ’ ° r +
“ o+ (ps + 1 )as “ o+ (st o) ps + s

+ MY {[am + (& — Vpa1[(6— Vpy + (56— 1)(ps + p3)as ] +

’ + ps a5 s
-+ ap, L , gy + ap. (Pb e 7
o+ (oo + 03 )an o+ (ps + 25 )as ps + p
) : , , + p )qs P
(o= Do o g+ (o= Dy LT B Pe (43
P o5 +(ps+ 05 )as ’ oo + (ps+ s )as Do+ )
EECAC B SR R A
M,(}-'-l) — M,(}), M,(46+1) J— ME{’;) (44)
B kst etk 5(42)3, FEX
| ry = N, , Ty = —-——?N" . (45)
aN“; a N“:
BREELI MR

= V)ri(ps+ps +5q5)((a— 1) +2(a+a — Drypeaqs 1 +
+ (6 — Dy (ps +ps + prgs P[(a" — 1) + 2(a + ' — Dirnpsgs] +
+ (6 —1)(ps + po + ps26) (s + ps + poas Vary + a'ry +
+ 2(a+ a — V)rsry (oogs + 96 25)*] + 2(a — Vrspugs +
+2(a — Vripygs + (ars + a'r3 ) pogs + p3a8) —
—(a+d —1)pegs —prgs)* =1 (46)
% o’ = 0 8,(46)FKEEEI(36)Ko
+. AAL B
Flory!! #ER/8 1, 3- T =1 AR AR MR IR , ETIE A, B, SCERY FE
AN RIS TFAE 8, BAUE—NNBITHE, H I NBAKREED 58— NG
BB SRR, FHLRIIEE AAL B, RAZHE, A ZHURA L A 2%
BERR, A pu 5 pow FIRBALSAUR A BERRABRIE, pue 5 pos FHIUCHE
A ESANEURARBRNORE, B, puw 5t ZHFE TRAXRR:

’ APgar = a'p,,/, (47)
B|MP, ME, MP 5 MEY BAE LR IR SCHIARILIE S, A LB IR, 15 3



44 m 2 F & W 5 %

MED = MP[(a — 1) peg + a'parad + Mf,":)[ap“ + (@' — 1)paal

MP = MP[(a — D)par + a'parw] + MPlaper + (6" — 1)pae] (48)
TS BIRE R ACSRER :
[(8 — Dpea + a'pora — 11[(a" — V)pgrar + apae — 1] —
— [apaa + (6" — Vpwel [’ porwr + (8 — 1)paw] = 0 (49)

=/
(a -+ a' - 1)(?,“?'/‘/ -+ Pulp,,r,) -+ (a —_ 1)?«0 -+
+ (a — l)Pa’a’ — 8Poar — a’?a'c =1 (49)

F(40)RFM 0 — 1 E D wi(a; — 1), o' — L#edk D xia) — 1), o BafE D iass
o P D xial, BABE] AL AL, AgAL, + o5 Ay Ay BUR R H9RE AL A S
Z xi[(ax' - 1)?0« + a;Pa’a - 1] ¢ Z x:[(”: - 1)P¢’c' + QiPas’ — 1] -

- Z x;[“i?u + (a: - 1)?:1’0] * Z xi[a:'?a’a + (ai - l)pu’] =0 (50)
Kb x; 5 x; BH47)RTE XBFEREE N,

+_\ AaBb '5 Cc ﬁ

AZHES BRI CHAR N, 8 B, C R FAERFL, BIiN% TR 55 TR AL,
MBETRMEE, A No 5 N KK AB 5 C, BBREKELFHD o> 25 5 0. FIMNFE AL B
5CEMRRBE, BR

aNgps = BNgps + cN.p. (51)
B MP 5 MPD HRIRBERRARE, 05— AB, SEBHE, BB ANEk+ 14
SRER, T RS — 2 A A ZEABLBOSERE B8 MEY 55 MEMD BARBAEX, HRE—1
BB AR, MJLEEER,E3): '

M(k+1)=‘M(k)[a_1 __‘2‘__(4'—1 ;+1’ ]+
b 2 (( e R e + bps

2 ¢cVe
+ MY [al’ambﬂ_:c_m(c — Dyp. + (6 — 1)?5]
ME*D = MP(a — Dp, ONaps + MPap, SNasps (52)
bNgpy + cN.p. bNgps + ¢N.p.
B RS AR R4k fth : MEYD = MP, MY = MY, FIFB(59)R, FHEX
rb=—j—, r,=f%:; (53)
WIS
[(@a—1)(c — Drpi+ bpy — 1)(arspy — 1) — :
—la(e = Dropi + (6 — Dpsl(a — 1)rsps = 0 (54)

¢ =0, A(54)R1BF) ABy BUR R HIBE AL SR
(&pp — 1)(arspy — 1) — (a — 1)(& — V)rpp} =0 : (54")



1 #A EHES: BaTERCER ' 45

FIEX
% = a;Na; , = b5:Ngs; ,  z= CiNru' (55)
Z aiNa,'b,' Z biNa,*b,- Z CiNe,'
3)@‘ (62) iﬁqﬂﬁﬂa—ljﬁﬁf Z xi(ai_ 1), b— 1 HafE Z y:‘(bi - 1)> c—1 ?ﬁﬁa
2o mei— 1), a il 2 yiai, b fE D 56, BT AuBs,, ABs,, -+, AuBy, 5 Cyys
Ce,, Tty Cc; ?ﬂﬁ}:‘[ﬁ‘]ﬁﬂi{‘b?&#%:

[Z x(a; — 1) Z zi(c;, — V) rpl + Z x;bipy — 1](2 yiairsps — 1) —

- [Z via; > zile; — 1) 7';?3 + Z vi(b; — 1)?&] Z x(a;— Vrspp =0  (56)
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THEORY OF GELATION OF HIGH POLYMERS

TANG Avu-Cuin, KIANG Yuan-Sun AND  WANG MinG-JiN

(Kirin University) (Futan University)

ABSTRACT

In this paper a statistical derivation is presented for the weight average molecular
weight of high polymers without having to know the molecular size distribution func-
tions. As gelation occurs when M,— o0 the critical conditions of gelation can be calcu-
lated by a simple but generalized method. By using the new method, the gel points
of reactions of various types have been computed. According to this method, the results
previously obtained by the present authors and others are only a few special cases. Other
important types of reactions which seem very complicated, such as esterification or
amination by organic acid anhydrides or a mixture of wvarious poly-basic acids, ring
opening reaction of epoxides, phenol-formaldehyde reaction and addition polymerization
of divinyl monomers have also been considered.  Effects of intramolecular reaction
(cyclization) are discussed. It is suggested that if we replace the total degree of reaction
by a partial quantity that is the degree of reaction between molecules, cyclizations do
not alter the critical conditions of gelation.





