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Abstract The central problem of the BPHZ renormalization theory is to prove the absolute convergence of the
integral of the renormalized Feynman wave function Ry in Minkowski space. To prove this, one only has to
prove the absolute convergence of the integral of the corresponding wave function in Euclidean space. Hahn
and Zimmermann demonstrated this conclusion. This article also provides this result using Weinberg’ s asymp-
totic theorem. Due to the different conditions required for proof, the field theories covered by the two methods
are somewhat different. This paper can be divided into four parts: () Introduction to Weinberg’ s asymptotic
theorem and A, class function. (2) Detailed derivation of the substantive part of the theorem. (3) Explain why
A, class functions in R, must be absolutely integrable in the bounded region o, prove the recursive relation of
this condition from R, to R,(l <n). @ Prove the R, given by Zimmermann is A, class function in the momen-

tum space R, , and it is absolutely integrable in any bounded region o of R,. Further prove that R, in R, is ab-
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solutely integrable.
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ul, £ L,L,,,,L;W} TP+ Ly nZ4
T f e A, , XihT06) F(T) A b,(i, i, u)
>1,0=1,2,,r+0,r+1, m,FI MG i_
u) ,% 77'r = br(il"'ir-1 u) Mo = bo(il“'ir_lu) ,/H\:
iy, = b,(iy i, u) B, 1 (P + Ly) | G¥iA
o
MR (14) F=(T7) P& p FHEE A1)
£ e
| f(P+Ly)l <M(i,-1,, u)nl_zln 7)’13 X +ee X
7, P xmg I mim P In gl x e x
n;'"'zln 7761 = Fy(iyiu), (78)

R4 7', = IAlfl

b (i) /AINFIXTA] (w = A,u +A) R A <
br_l(il”.irflu> A = br_l(il.“irflu) A A =
AQu) J& u Y RRER, Y u B J5 Bl E 1, FIX
L = bo(iyooi,) ybo Ciyoovi,) ] AR — 5w # B
TFIXIA (u + A(u) ,u = A(u)) B ik, fR 45 Heine
Borel &3, Horp— @ fA7E A BRAFF X 8] (. -
M sy + A ) oi, = 1,2, S, ik e th
FATRL = by (i oo, ) by (i +++1,) | YRR R FRAT]
ESR /(1 i

w1l @ TFHXE[ - b(ii,),
bo(iy-++0,) ] M s O, T AITFIX A (- u,,..
= Nipi s = Wips F A )50, = 1,2, S, AR 7
[ - bo(il"'ir—l) ’b0<i1"'ir-1 )| TE X B8 /N [X 1] H Y
— A AR

bi(iy-iqu) 1o, =b(i+0,); (79)

1

M(iyesiqu) by, = MGi) s (80)

FyGiyeriqu) Ly = Fylin i) (81)
i NI £, 928k L Tl
(74) . (76) . (79) ., (80) ., (81) & Aém, = & .
L AE | = 97" < b7'(Gii), 131 € IS
b (iyei, )0 ATEN =g = by (iy+1,) , AT
| &1 B ARTEIELR by (iy-+i,) — b, (i i) 7,

B br<il.”ir—lu>’ | Afv |$

(79) .(80) .(81) 15, XFRLAY y J&

YOS Uy h o A U ),

Wyi MmNy + EMrr " Mo (82)
A
él:[ ll:lj 1151.4.,'r!
UL T+ g e M b i ) ey
Lis, = | »
Y=t g 2 o (E i) T

| (P +Ly) | dy <

b, i), ) ]
J FW(Ll.nlr)dfrnr+l.“nm =

bo(ir-irer)
‘]”‘*'i]“‘i, 5 (83)

Ui 1 g g M D= bo (i) 1
L, = |

YU e 1 =0 G i) ey,

| (P +Ly) | dy <

_bo(il.“ir) ) )
f FW(LIN'Lr>d§rnr+l.“T’m =

Gy,
J iiio (84)
K —2 Rl T F, RS 1 &1 K ik
by (iyeei,) = b7 (iy-ei)m, 1, = 0,20(84) 14T
W T —BLE e [ = by(iyei,) bo(io+1,) ]y
€y e+ [ = by (i)
bo(il "'ir) J”Im M gﬁiﬂ:—igﬂ\fﬂo
Wl LR A r G (r = 0,1, -+,
m) , FATA T i,
w2 YL A m,L—- L A
WA == g Ly 4w —— (L 4w L)
Xl (6) (7)) WA, b, (i) AR,
M(i,--i,) A, X FE(13) 1%, BHAZE,
AT B T iRy (dy00,) AN R
AAE,
¥ (74) ((76) FRAK(78) ((81) 157
| f(P + Ly) | < Fy(i,-++i,) =
M(iy=i)mIn g x o x
(/1 € 1) xIn(n/1 £ 1)% x
L&) Inl & 159, P ln g, x -0 X

. n (85)
i3t (82) L(83) 7%
J”*“l"'ir =
/7,(i1'-'i,)’117, —r-1 B -r2
{ A, x (n/&,) " In(n /&) x &77°¢ }x

boCiy+iy)
My )m gl e xog 7 g x e x
7, n ol (86)
T Fy (i) 5 & MR RRBT ¢ m%x)

T = T el = N (i) HGT £,
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BFR 0 fh BfF S A 45 e
7 n T IRATE N
Iilllr < ]iil...ir’

b= N'(ii,) <

r

Jiioi, = M(il"'ir)”llen 77? X o X

n, In g ) Pl x e x
n," " In 7). (87)

XA —EH T 2,8 r = m, B Yy,
= /M = bm(il"'im) »Mo = bo(il"'im> ,/ﬁ\:ﬁﬁ Ul
= b,(i,-i,) B,

]:il'“im < ‘]”ﬂl”'im =
M(iy-=+i, )N Ciy-ei, )y Inogf x e x
77;’:‘1 ln T’ﬁ—l ) (88)

N'(iyeeet,,) =

[’m ](il"'im>"7m .
| dE(n,/€) " In(,/6)* x

bo(iy-iy)

é«:fmlen f’B < n;trnflln n2,3+l -

m

N(iyi,),€ = €, (89)
Gl
Juioi, = M(iy-i,)) 7 In g x - x
n, 0 gl g (90)
BTATAH T v

w3 2 W = m A YL R L
BIa) o iy, AN b (i oed, ) AN
MAEFKMEEBT €, € [ - b(iyi,),
bo(il"'im) ] Y S U, T, +§mﬁ
— B B X — B
P+Ly =Ln-m,++Lmn, +C+
LQuymym, + - 4w m, +§,) =
(L, +u,L)n,-m, + - +
(L, +u,., L)y, + L, +C, (91)
LW Y C e W, LE, +C e W AR R
TR /N W g W ® L[ - b(ii,) ,
bo(iy++i,) ] o BRI AR W g fE— S8 5K
PLiZ sl b sl 9 2 Be L[ - bo(iyi,,),
bo(iyoi,) Jo XAE, 4 &, e [ = by(iy-i,),
bo(iy=+i,) ], LE, +C—3E e W i3 A4 L,
Wl —Se Sy - L WA b, (iy001,) RS,
SC =Lz, +C e W, f§
P+Ly = (L, + ui,L)Th"'nm + -+
(L, +u,.. L)y, +C, (92)
C' e W, XEESWARIL +u L, L, +
wo LWL B5k. T/ e A, — 1
b'yCiyeeiy) M M(iyevi,), AR Y g =

b (iyeei,) ISR (14) HRAEIR(92) 5% m HIXAS
BE e
| f(P+Ly) | < M'(i,-+i,)n; " In g, In mf x
coxom" o = Fy(iypei,) o (93)
55
Iol-l--»i,,, =
| f(P+Ly) | dy <

fu,'lm"'nm*f'“+Hfl-~imnm+"0<il"‘im>

¥Eup Nt g, M= bo iy i)

by it im) , . ‘
f )d‘fm,F W(I’l “'Lm) =

by i,

2by (oot ) F g (3y000,) = ]051~-imo (94)
FUBARNTSER T [ 1 (P + Ly) | dy 2B
Wio

R L A — 28 i) L — - L PRRERY w,
[R5 Uiy == uil...ij,DWJJ L +u, L—-(L
vu, L), T W = W® L[ - by(iyi,),
bo(iy=+i,) ], A3 A4, by (i) -+1,,) A, Jir L)
W' AR bR R AR Ry

{£ (L, +u,L), £ (L, +u,, L), , = (L,
+ ui]mimL) ;W'
*E?Eit(6) *H(7),b,z(i1"'im) Z:/E,M’z(il"'im)
AR X T0(13) ,a BAE T by b, M,
o BHARAE F'y RAE, 2 (92) Sy, . AVE,
FATFRN AT A,

w4 L PR, Hi(6) Ml
(7) BSEBE AT T T T, 50T LA
A RRAA(6) F(T) ATLAH R, BEHESI R, .

AT H RIS [ FP + Ly)dy | =
| fi(P) 1 BRI A

= maxibl = 1,2, m, (95)
APyt < [ 1ALy Ly,
(96)
Y]
| f(P)] < Z 262 I, ..(P)+
Tl (P | (97)

[P srpay|< [ 1aP L dr <

(Ji+ Z Z']iil“'ir + ZJOL'I.“L'W)(P)O
r=1 i i

(98)
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/E\: ':F' it (95> E/‘J max g Xd‘ %bl’bl(il“.ir)’
b (iyeei, ) b OB 0,000, , R R B 7
K FRATE SR, fE i B PSR [ Y,
E'jl:% M0 *[] C %BZ:/EO

BAVET Jo T Jois » HEMIAET
fER, = E LA, BRE,(P) MWL E R 2P =
Ly, +- +Lm, +CH

PV = [P+ Ly)dy | <

M, (L,,L,, L ;W)p'ln gi'-nln 7"
=F, (99)
Yoy =b"",Ce WWRR, BIAFIX) BT .
He,

M= 24M, + 3 ¥ M |+
1 iji, i

T =
z M’

b
iy, i,

M’]i = M<L7Ll ?'“7Lm;W>Nl(a(L) ’B<L) ) 5N1

=[£I e, m(29) (30)

(100)

M= M)V, (101)
Ny = TOIPGER(14) 1, diBfo A 25 H1)
M'J = ]W(Ll + uilL,"',Lm + Uy L;W’) X
0 ++i "
2by(L, +u, L, L, + ui]~-~imL;W>;
(102)
W= W[ =bo(iiy) by (iyo1,) 1L
(103)

b"" = maxi{e,b,(L,L, -+~ L ;W),
b(L, +u, L, L +u,. ,L,L_,,
L, W) (L, +u,L,- L, +u,.,L,
W)t (104)
o =—-1-1,8, =28+ 1, (105)
A(14) Bz (104) FAEAR e 2N TElnp =1,
RZAEE =R, PEESHELL L, W,
BATLMER, R FIL,L, -+ L, MW, i EiRFREy
XN TAL,, -+, L,s W RSHIE A 5 R 8K
(99) o IXHPE G, 24 CLE W NZALIS, Sl L
1EJ. (P)J...(P) HH B XN C e W, 1E
Jopo (P) HHREIC e W C W I M AD,.
b, A I M, F1b" T AR5 C = C, 1Y
ATEKR
I3 — B S AEXS A T s L5 el iR
it KEC = C W =W, #AE XNT

Joiyi »C € WC W KA R J(P) B PAAE X
Joipwi € W5 L J7 Il N = by (iyeeei,)  FHF|
by (oo, ), SRR I C s, PRIFAE W R
GrBF Ly W L J5 ) 5% SR LE P sANE),

TATHE W &2

EE2 Y/, e AT HX FAEM AR RA
X (14) 0, FTLAR RIS R 45 8 R, ATAT A2 4%
Eil)

Si(P) = [_fi(P+ Ly)dy. (106)

FEI% Q. W R (99), K o 8 3
(105) %5 i, M, X (100) %5 5,6, i X
(104) ZaHh AEX DR, AT S, AR o 4
XA 26, RIS (1) .

FEHL2 YL, AR BA (1) AT AFER, ., = E

FAREIK KL B 0 B s [ AP+

Ly) dy Sk P8, TR, (P) SAFLER) IR 4
A AR A SR (1) A R0 i
TN P 4t AR Ly L W] 8
A RS b g O b R
(104) i S, = b 9000 0 Tkl
AT Ly, L s WS R I
QL BEIREN P e B,

AR (1) At (RIEAE R, = E 1)
B8 PS(P) = [P+ Ly) dy #5913t

(8) HOMERE, B0 [ 1 AP+ Ly) | dy A 96583 1

BFFER (1) S PFRO MR, Bt , /5 R il J,
= SRR S, (1)

S HLAAT— AT A0 AT, 258 (83)
B S 1, BT by (iy -+, )b, (i,
AT AAFAE T T, WA 7,
> b, (iyi,) ST IR S0 A 2 i
Cliy-eei,) AN RUER 7, = b, (iy--i,) 5
R B 36 Py BO( T DT B A, R AT
i, AR B AE S R (99) S , Fefi i b
ARE, RS by (ii )b (iyi) = g, =
b, (iy-++i,) I, B T — AR AR AFAE (A7 BRI,
JKE M, AR AT (100) ~ (102) BEA44 Y
2 T TR B 2 PR A K T T EL B
AR (104) 80T JL AT ZE TR Z 5 1
I (86) 45 iR (87) B, 38 26— Py AR
SR CTUBE 2 A) o FE SR SEAR IR, FRATT
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C= 07 P > 07 BN WA K B
(AL R (99) R AT RN & A
NI INEI R

3 fEEFRREX RSN

FER(15) R T/, (P) = [_f(P+Ly)dy B>

SELE ] R IE I FRATHBITE | v | < by (L,
W) By e [ =by(L,W),b,(L,W) ] A FRLE
[ f(P + Ly) X al BUk A S50 B £ 2 x4
FAF, [ (P) A XA PAFAE , A BB R, B A, BRI
WS, =fBRR,, = EXS(P) RS 2 UEY]
fi(P) € A, o HILRT DL DX 3 f 4% il FR 4%
(1) 2,

T HEFRATG R BUEZEN R, 1 A, pRELS, FLE]
R, WA, RELS, ,(P) RATEFTEA 4 KATH
T BAE R,y BIRERL A,y BRELS, o TR R
AR XA S5 AN R IE W 7 T ) 4
FM X KBS B f, 0 12 4P AT S IX
Y X TR e RATR IS f, e A, X 1 4E% n 4
ST A A X SR AT R T H (1 S]) = = dim S
-1,8, =05 STk, /, BAAEHEEA k23 (A 46 %0 Al A,
Horpr, B B B — 2R TR X R 5 Pk s 4 T A
520 (104) ((105) 25 o 1 BRI HETE 5T
553 WA A AL T RS (11)
F1R) 328 T 1 T

WRAS WRS e A TER LT ~ L4V
T X3 o, 4 P B M Hooy (1S]) = =dim S -1,
AR R4/, (P) TEE = R, ERYAEATT ~ 1 -
1 2B b A9 SEIX I, o, daXdal L

TR o, &1 ~ LY ErgA R, 22
W, FE ) DURS R4 3 SO B T s 4 R AT U
KL 20T,

o =Lk, ® ®L,_k,,

i =01, ks = (ag, by, (107)
O kg R B 30 (83) L (84) AlA%,f,(P) 1)
LA bR Fy 1 o B A 22X (14) o T TR
fi.(P) TEATATE = R, FAEMI T ~ 1 -1 4l %%k
W) o,y HEXFAT R,

FATHFSE T = [ dP1(P) 1 =

[, aP[ 1A L)1 dy, S W R, 0 B4 5
IZ,W DOy ,0 %1 gﬁil -1 Zﬁqzﬁiﬂgﬁﬁ

X ,dP & o LRI 0 X B P A T
X (3) 1 CHE BAKA L1 n 8L, b5
ANL£L; Wi,

j | (P +Ly) | dy =1, +1, +1,, (108)

bo(L; W)

n= | | AP +Ly) | dy,  (109)
—bo(-L; W)

]2 - L()(L;W) If(P +Ly) l dy7 (110)
=bo(-L; W)

L= | f(P+Ly) | dy,  (111)

I, = L,@;m | (P +Ln) | dy < (112)
© . ) ;

LU(L;W)M<L’W>TI In n°dn, (113)

Ha < -1 RS,

—by(-L; W)

g:jm

LUH;W) | f(P - Ln) | dy <

| f(P+Ly) !l dy =

* _r. a«(-L) 7, - B(-L)
L()(_L;W)M( L;W)q In n dn,

(114)
Ha(-L) <- 1YL,
HA WD o TS AR P e 0 S
M. by #5 PR ca MBUATG L, - LA K, Wi
5 P(METH(3) #1119 C) ok,

bo(L; W)
11=f dpf | f(P +Ly) | dy +
o) bo(~L; W)
aP[C 1 AP+Ly) I d
Jo APy TP+ ) 1y

®©

bo( ~L; W)
f de | (P +Ly) | dy =
I, + I, + I, (115)
Hrp
II, sf dP

-1 bo(L; W)

©

M(L;M)n“ ™ 1n oY dy =

” . «L)y, AL
LlildPJbO(L;W)M(L,W)n In "M dn (116)
AH, 1, WAL
bo(L; W)

I, = arf | AP+ Ly) | dy, 7%
7)1 —bo(~L; W)

bo(iL;W> L:J‘Pja?é,j‘jp eo;, C Woﬂl%
_“/I\Eﬁﬁlz 0 ® L( - bo( - L;W) ’bo(L§
W)) BRI AP +Ly) | A, BRECI TR AR

I T2 R AT o [ 1 f1 doy A1
I, A5 WA 15 0 F A
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AL 6 IR A, REE R, AT A R IX o, f=l=a-C (127)
AR 4 XU, U RS R FP A B Ry B g2 C Bk

Al—l IZ&%U’T: Rl—l E’tﬂfﬁjﬁﬁ‘g T E/‘Jﬂ:{ﬁ”@é@w‘
e 88

4 R, 7R, HERRE A AR

N HEIFATIEY] Zimmermann 45 H ) BR G %5 (8]
) Ry (E) S ASCRRE Ry 2 A, FER %L, 11 HLAE

R, AT RECRAATT LI T Ry (E) = 300 i
S EEN

B(k) = T1,C4(E), (117)

Co(E) =1y +pp + il + ), (118)
H

Co=1; +uy <| C,(E) 1, (119)
A

L= Yl 0g =10, (120)
FATE X

R.o- Alk)

R, = m,0,° (121)

M FACk) bR ZHA L TER, AR IXIRA A

A, TAEED B = T B Ry 16 R, B SEIX

o XAl o 2 1 43 n e A ALK,
fda < (122)

do J& o BT FRIT ok 25 [A] A ATART L Pk R B8/ T LR
HN—AKiEa 5 kESENRE PN a - PR
Tk A A R T,
P =Lk +Lk, +--+Lk, +C =
Limyim,m, + Ly, + 0 +
L.y, +C,
LH:C e WWER MWERKX,H
S =, Hhmeem, + o+ fm + o
(124)
fo=a-C,f,=a-L,,i=1,2,-m,
(125)
1) 2 £y, f AHEFRE R I, HETE i
EE’:JE'EZ;:Iﬁfk”h”"’?m 1E n }E%ﬁﬂﬁﬁﬂﬂfglﬁ ,

f= fmeem (1P () (126)

(123)

%%zﬁﬁP%ﬁﬁmﬁmﬁﬁ%C%%ﬁﬁo
2) M f(i = 1,2, ,m) ¥H 0B,

MAEHIRC, = 3 G +ue

D) 5 F B, AEDL—1u, F(126) Hf#
O, HXF A p.f; =0,i =12, k-1, 1T 1, j&
kgt R (126)

Cp = ; [ﬁw +P,ﬂ(i,)]2(77k"'nm)2 =

> [fzm +%MP;L(:7)+P/M(:])2](77k“'77m)2 =

(e [T+ TP )] (28)
ﬁ$fﬂ%ﬁ%ﬁﬁﬁﬁ0%%%£ﬁﬁﬁﬁﬁ

(128) 1%
C, = (m'"nm)z[ 2/ +P’”(%)]o (129)

AP ORE RN 0, RBOE C o, L, IN4S
HEE S, Ay 71 q 105358 (g 2 T HISMEA)
(i 22 0 FRATT AT LB

Gy =

.]L(B) :0’i:1’29".9k_ )

J(B) =2, 1=k, k+1, -, m, (130)

2) %/‘X‘_J‘ﬂ:[),,XjE?ﬁHKJM,ﬁfk = 0, k = 1929
,m,ﬁﬁf{

Cﬁ = Z‘I(a#-c+aﬂ-q)2 +,u,; =

PP L, ] (131)
e a, B C g DUy KT O 19 3E

Ji(B) = =u(B) =0 (132)
HFR(130) F(131), - MZIL AN o

HCF O, T LI g HYAM I 2 U+ 5
FREMEHY, fopoti R (130) FIK (131) 72
3]

B = HBCB = nlzﬁjl(ﬂ)---

oo+ P 1)

Ay RAEG a1 C g 19534 g B, IR T

(133)
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0 E‘J%Iﬁiﬁ;P’ﬁ(%)%% B2k, 5
0 JLRBUL C g 194-hE 2 5/, MZ T
2Py (L) o b (L) s fen - o
7 n n
) ot o P L) = S By
n T 773
PH:IdII | d, | , (134)
gy I mms |
IgG]
D 1 , 1
Pg(m)a PB(;) . (135)

T ap J2 Cg i f, FTERT 0 2,
HC e W,WER, (A FXE,1EN C 1L,
ap(C) BAFX W _EIES R R THRIX
RS R E BT, 0y (C) 7E W _EIREIE W)
f/ME 'y (W) 1T ap ERTF 0,6

ay(C) = a' (W) >0, (136)
T Py MREd 2 C W aFl g f, FZI,
XF C Ry ELE, Bt LB RYAEAE ] d | X C Y
PRIELE, Y C e W WARN, /IfEW LREIE
HIRRAE . (W) A7

| d.(C) | < d (W), (137)
M Py SR R, FRATT AT AR R
b(L, L, L W) =e (138)
424
| m, | = b, (139)
A
', (W) zzpﬁ(#), (140)
ay(€) + P'y( L)z o'y (W) -
n
D 1 > L !’
Pg(m)/ o'y (W) >0, (141)
e A IEE]
B =yl a(W). (142)

WET TP, IR, ik

L 25 - LA TR (123) st & f
AN — by T LIRS Bl - o, K

ST T 35K 2 P;;(#) CERE R
o | BRI BRI TR b, g (141)
T ELR 0 B o T % 5o’y (W)

NS Ry 895 F ACK) .

MRAESCHR[ 15 ], ACk) J2 kg BIZ 3005, 1 k AT
PIE(123) ~ (127) JBIF, Xk ACK) win] DU
o 2,

A=0,(n), (143)
BT, B B e O A L, W] LR B ey
TG R RO s, SREHE Q4 () B A

A= Qi) = iz (P 1)) (144)

pA(j?)%j] (2T B REUE C g (AR

SHACE MU HIATTE N 0). % P ) H

P L) st A, 4
n

1

LAT<] g, 1| m'*”P«(ﬁ)o (145)
mn
LA
| g1 =b,(L,,L,,,L; W) =e, (146)
oA P, BRI, A
PA(#)sP(A) EPA(bL,) <o, (147)
AL g 1| g, I7P(A) (148)
B X (143) FIX(148) 15407F g,
wE 8
B R e 1”& _
S a's(W)
| g1 e, | “*M(L, ,L,,~,L,; W),
(149)

TR (149) Xt m, SIS, P, J@%ﬁ% Jine

YERE Y L R —8e f 1) 28y — L I, A2
F(123) il n, —— 5, X0 P(A) AT
F—J7 1, X (142) Py o', (W), il 7 7]
H, Y n, ——n B, EWAA, LML, L, -,
L, ;W) A,

AT 7 18 A AN i,

AR X R FATAT LM S 2 F4rh
(6) FI(7) HIESK:

M=M(+L,,+L,,---, L ; W);

b, =b(xL,,xL,,--, =L ; W),

N T H Zimmermann E G E Rr Iy n; LR
o, oI TP S0 T, b kR 255000 &
AR Sy BRI KR TP d 20 (123) 5E
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SCHY P IR LA 1 M Zimmermann i LA (156) A5 i1 H
R hiehy, #AKR O, deg (2)| <= dim 7, = - 1,410
k, #0,i=1, -, m, (150) B/,
S A =g =a <=1l (163)
0. i =1, G151y ARUBERR R IETIR k0BT kR
T FIHRAER (150) AP TRk, ook, Sl BT si o IR FATHA(163) AT

(TR T (B 25 4 3t e 58 (151) B4 R
Niv1™" M [EXHE%/;&E@—TP@)O
Ak 2B A IEFZE) N

0 = X ak"k¥ky; (152)
J
Q 7E T HIF N
deg, = max(a, +ay, + - +a,); (153)
7 .
Q7 T, HIFUCH
deg,, = max(alj +tay + o+ a[j)o (154)
J
A THs

k] = 771"'77"1,k2 = T)Z'“T,m9.“’km = Tlm
FRASK(154) 73

Q= Y a(mm,) " (myem,) e (y,) ™ =
7

Z am‘l”/n;lﬁuz/'...nil/*dz/*'“*“nvo (155)
J
Q XF m,, WIR N
ma).((alj tay; + o+ amj) =S (156)
J
Q XF m, WIREIRHN
max(a; +a, + =+ +a,) = s, (157)
J

XFE(153) #(155) ,20(154) F(157) ,Ff1k
B3/

deg,Q(k) I, = deg, O(k(n)),

deg,Q(k) I, = deg, Q(k(n)),
B[ —4~ Q(k(n)) !

AT B(k) VR k1200, 25 Iy
n B2, K= ME—AY

B(k) = B(k(n)) =

Ji ' 1
n l(aB<C) +PB(;))O

S(158) ((159) S b 10 SR Wl 9, 19

by, e BAE T, 1l i ko= 1,2, LI k2
K

(158)
(159)

(160)

deg,B(k) ‘T, =j, =12, m, (161)
e 4K
A = AN _
degkl(f) ) = degk[g( B) =
deg, A —deg, B =5 -j.,  (162)
i<l i<l

= -1 -1, R 2K (14)

o =-1-1,8 =0,
FATAH T E R,

EE3 R ER WA, LR Ao, =-1 -
L, B, =052 (6) . (7),MHAER, M1 ~ n 4k
AR KA,

it Ry (5 R, 40 TBL (ER B
#AI LA R (6) (7) M (14) ooy = -1 -1, B,
=051k,

UERA 2R, = Ly, ® Ly, - @ L,y,, v
=— o — o SRFMHT L, ---L, 7B, BIK
AT PRAIE(14) ((6) ((7) HIA F-F- 1 IX 48 %t n]
A HER, BA, BRE o (14) F1
(11) A%, A€ L, J5 1) a3 nf #,

B3R A

A:ﬂﬁ&%m?fmfﬁ=

(164)

Any _
f dln ¢ln ¢ (In n, - In &)F n* =
bo

In A

J}lf;d( 111?5) ( ﬁfi)ﬁ(l —llr?f;r)ﬁ,ln 5

[Pt (oo o 165)

X
% = f(by,m,), %, = g(A =b", m)
(166)
BT b, =1, Hn, = 1(HEM Ay, < by, KBS
E) il x, =0, i FA =6 <1,0llx, <1,
A< [J;ldxxﬁ(l _x)ﬂ’]ln PP 0<x = 11;15
<1, B =0, HL MU -0 <1,

[lexxﬁ(l -0f | < 1A

A< g gt = Nln g

(167)
N, =1, (168)
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