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Abstract

We report some results of the calculations of the coefficints of the cyclotomic polynomi-
als.We shall propose the calculations with the more good algorithm and more large size at
an early date.

1 The cyclotomic polynomials

We first report on the results of the calculations of cyclotomic polynomial ®,(z),where
n=3x5x7x11x13x17 x 19 = 4849845.In this computer calculations we find the maximum
value 669606,the minimum value -654589 among the coefficints of this 4849845-th cyclotomic
polynomial.

Starting from the definitions of them,We consider the roots of polynomial 2™ —1 in the complex
number field. Among the n roots,choosing primitive roots,let symbolize them (1, -, {n(m =
the value of Euler function ¢(n) at positive integer n). Usually well known,
the n-th cyclotomic polynomial is the following polynomial:

Op(z) = (2 =) (2= (m)

The coefficients of this polynomial are rational integers,and the cyclotomic polynomial is irre-

ducible over rational number field (see for instance,van der Waerden|[1]).

it seems to plausible that from the concrete forms of ®,(z) for small n,the coefficient of poly-

nomial ®,(z) has only the values -1, 0, 1. We understand this intuition to be invalid from the

calculations in the case of n = 105.

We investigate the behavior how large cyclotomic polynomial coefficints by super computer.
(") if  plm

Formula ®p(2) = ¢ Pm(2P)
P (2)

We shall remark in the case of n to be the product of distinct primes.

Above saying representing the equation

Dyga0845 () = 21698880 ... 6545802884974 1 ... 1 6696062545274 ... 4 1.

By the way ®105(z) = 2*® 4+ .- — 224 + ... + 1.

®3><5><7><11(.’12) = .’E480 + = 31:386 + 3:12385 +---+ 1.

In these polynomial there are at least 2 terms in this polynomial with coefficient maximum or

minimum. Followings give same examples.

@3x5><7><11><13(l') = 1135670 +e 23$3466 + = 22563440 +---+ 1

otherwise
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D3y5x7x11x13x17(T) = 222160 4 ... 532253697 ... 4 500253213 4 ... 4 1.

Looking the graphic of it,its frequency curve seems to be likes to the figure of Gauss normal
distribution curves in any experimented case.
This calculation is not by algebraic manipulations soft on personal computers. In the methods of
algebraic manipulation,it has the limit of n = 3x5x7x11x13 Its programme of integer numerical
calculations is written by Fortran compiler language. Using super computer VPP700/56 in the
Computer Center of Kyushu Univ. its job had the time of about 73 hours. The contents
of programme are by only one PE(prosessor element)hitherto type(Neumann type).By paralell
instruments,it can be of high speed .But this programme is now incompletion.We report the
usage of super computers.
Formula

" —1= H@d(x)

d|n

This rig’gL sidf member give the factor decompositions of light side member.
" —

Hd‘n,d;én q)d(w)
We calculated with these formulas.
The files consists of above main programme and subroutines are supplied in the programme
libraries in Computer center of Hokkaido Univ., Tohoku Univ., Osaka Univ., Kyushu Univ.
respectively .
Please use our softwares.
contact e:mail address:koshiba@sci.kagoshima-u.ac.jp
The n-th cyclotomic polynomial ®, is defined explicitly by the formula

b, ()

(n)
D,(2) = Z ag(n)z? Mk
k=0

where ¢ is Fuler’s function .

k—1
ax(n) =~ - (n) - 3 am(m)u((n, b~ m)o((nk—m))  for k>0
m=0

where p denotes Mébius function and (a,b) the g.c.d of a and b.

2 The Fortran programme in this calculations

At once,we proposed here the programme list of our calculations.

PROGRAM MOTOKO
Coke ke ke ke ke kKoK oK oK oK oK oK oK oK oK ok sk ok sk ok ok s o s o o ok ok ok ok ok ok ok ok ok ok sk ok sk ok o ok o ko ke k3K oK KK oK oK ok ok K ok ok ok oK oK oK ok K

Cx* *
Cx THE COEFFICIENTS OF CYCLOTOMIC POLYNOMIALS WITH HIGHER DEGREE *
Cx *

Cokskosk sk ok ok ok ok ok sk ok ok k ks ok ok sk sk ok sk ok ok ok ok sk o ok ok sk sk sk ok ok s o ok ok sk sk ok ok sk sk ok sk sk sk ak ok k ke sk o o ok ok sk Kok ke ok sk sk ok ok ok
IMPLICIT INTEGER (A-S,U-Z)
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Q

50

INTEGER TEST

PARAMETER (KPARA=5000000)

DIMENSION ENBUN(KPARA),PRODUC(O0:KPARA),R(0:KPARA)
DIMENSION CYC(O:KPARA)

DIMENSION YAKUSU(1000),EULE(1000)
ENBUN(1)=1
READ(5,*)N

N123=N
OUTPUT N123,N
CALL NAME(N)

CALL EULER(R,N,KPARA)

ZAHL=0

TEST=1

DO 60 I=1,N

M=MOD(N, I)

IF(M.NE.O) GOTO 50
ZAHL=ZAHL+1

IF(ZAHL.GT.300) THEN
THIS NUMBER 300 MAY BE A PROBLEM ]7?

TEST=-1

ENDIF

YAKUSU(ZAHL)=I
EULE(ZAHL)=R(I)
CONTINUE

IF(TEST.EQ.-1) GOTO 222

C YAKUSU(ZAHL): THIS MEMORY HAS DIVISOR OF NUMBER N

C EULE(ZAHL): THIS MEMORY HAS THE VALUE OF EULER FUNCTION OF YAKUSU(ZAH

C

C

CALL KREAD(WRALL,OUTALL,PART)
JJJ;N123+ZAHL

DO 10 I=2,ZAHL

COL=1

PRODUC(1)=1

PRODUC(0)=-1
DD=1
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30

12

35
38

40

25

20

60

DO 20 J=2,I-1

M=MOD (YAKUSU(I) ,YAKUSU(J))
IF(M.NE.O) GOTO 25

DO 30 K=0,EULE(J)
CYC(K)=ENBUN (COL+K)
CONTINUE

DR=DD+EULE (J)

IF(DR.GT.KPARA) GOTO 333
DO 12 IK=0,DR
R(IK)=0

DO 38 IK=0,DD

DO 35 JK=0,EULE(J)

K=IK+JK

R(X) =R (K)+PRODUC (IK) *CYC (JK)
CONTINUE

CONTINUE

DD=DR

DO 40 K=0,DD
PRODUC (K) =R (K)
CONTINUE

COL=COL+EULE(J)+1
OUTPUT COL
CONTINUE

DO 60 K=0,YAKUSU(I)
CYC(K)=0

CONTINUE
CYC(YAKUSU(I))=1
CYC(0)=-1

DS=YAKUSU(I)-DD
NM=MAX (YAKUSU(I),DD)
IF (NM.GT.KPARA)

N4=DS/2-1

N5=N4+2

IF(N4.EQ.O)THEN

N4=1

N5=2

ENDIF
R(DS)=CYC(YAKUSU(I))/PRODUC(DD)
DO 130 IW=DS,N4,-1

GOTO 444
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135

130

17

70

100

10

DO 135 Jw=DD,0,-1
K=IW+JW

CYC(K)=CYC(K)-R (IW)*PRODUC (JW)
CONTINUE
R(IW-1)=CYC(DD+IW-1)/PRODUC(DD)
CONTINUE

DO 17 IX=0,N4

R(IX)=R(DS-IX)

CONTINUE

DO 70 K=0,EULE(I)
ENBUN (COL+K) =R (K)
CONTINUE

KKK=COL+EULE(I)+1

- WRITE(16,100)I,YAKUSU(I),DS

FORMAT(1H ,’ORDER=’,14,’ DIVISOR=’,18,"’ EULER NUMBER=’,I7)

CONTINUE
IF (WRALL.EQ.1)CALL WRITE(R,DS)
CALL MAXMIN(R,DS,AX,IN)

IF(PART.EQ.-1) GOTO 200
IF(OUTALL.EQ.1)CALL DISTRB(R,CYC,DS,AX,IN,N)
IF(OUTALL.EQ.-1)CALL DISTO1(R,CYC,DS,AX,IN,N)

CONTINUE

STOP

STOP’ARRAY MEMORY HAS BEEN FOOL : DEG A(X) > DEG B(X)’
STOP’ARRAY MEMORY HAS BEEN OVER °

STOP’NUMBER OF DIVISORS ARE TOO LARGE’

END
SUBROUTINE EULER(EUL,N,KPARA)

.......... EULER FUNCTION FOR THE CALCULATIOMS OF CYCLOTOMIC POLYNOM

IMPLICIT INTEGER (A-Z)
DIMENSION EUL(O:KPARA)

DO 30 I=1,N
EUL(I)=0
EUL(1)=1

IF(N.GT.KPARA) GOTO 555

DO 10 I=1,N

K=MOD(N, I)

IF(X.NE.O) GOTO 10
S=0
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20

10

555

123

20
30

100
200
300

400

DO 20 J=1,I-1

M=MOD(I, J)

IF(M.NE.O) GOTO 20
S=S+EUL(J)

CONTINUE

EUL(I)=I-S

CONTINUE

RETURN

STOP ’ARRAY MEMORY HAS BEEN TOO LARGE’
END

SUBROUTINE WRITE(K,N1)

DIMENSION K(0:N1),N(100),NN(100)
J=1

DO 30 I=0,N1

N(J)=K(I)

NN(J)=I

IF(J.NE.4) GOTO 20

WRITE(16,123) (NN(L),N(L),L=1,4)
FORMAT(1H ,4(19,’.=’,I7:,7:7))

J=0
J=J+1
CONTINUE

N2=N1+1

M=MOD(N2,4)

IF(J.LE.4) WRITE(16,123) (NN(L),N(L),L=1,M)
END

SUBROUTINE NAME(N)
WRITE(16,100)

WRITE(16,200)
WRITE(16,300)N

WRITE(16,200)

WRITE(16,100)

WRITE(16,400)

FORMAT(1H ,79(’*?))
FORMAT(1H ,’*°,77(° ?),’*’)
FORMAT(1H ,’*’,15X,’THE = COMPUTATIONS OF ’,I8,’-TH CYCLOTOMIC’,
*2X, ’POLYNOMIAL: *7)
FORMAT (80X)

RETURN

END

SUBROUTINE MAXMIN(K,I,AX,IN)
IMPLICIT INTEGER (A-Z)
DIMENSION K(0:I)

AX=K (0)

IN=K(0)

DO 10 L=1,I
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IF(K(L).GT.AX) AX=K(L)
IF(K(L).LT.IN) IN=K(L)
10  CONTINUE
RETURN
END
SUBROUTINE DISTRB(K,M,DS,AX,IN,TH)
IMPLICIT INTEGER (A-Z)
DIMENSION K(0:DS),J(-9999999:9999999) ,M(0:DS)
DO 10 I=-9999999,9999999
10  J(I)=0

CALL LABEL(TH)

DO 20 L=IN,AX
DO 30 I=0,DS
IF(K(I).NE.L) GOTO 30
J(L)=J(L)+1
M(J(L))=I
30  CONTINUE
IF(J(L).NE.O) CALL BUNPU(M,J(L),L)
20 CONTINUE
c
C TEST
S=0
DO 50 I=IN,AX
50  S=S+J(I)
MM=DS+1
IF(MM.NE.S) WRITE(16,*)S,’THIS RESULTS WAS BAD]]’

WRITE(18,*)’THE HISTOGRAMME OF THE VALUE OF THE COEFFICIENTS’
DO 40 I=IN,AX
WRITE(18,100)I,J(I)
40 CONTINUE
RETURN
100 FORMAT(1H ,’NUMBER OF TERMS WITH VALUE ’,I17,’=’,I8,’ : ’)
END
SUBROUTINE LABEL (TH)
INTEGER TH
WRITE(17,100)
WRITE(17,200)
WRITE(17,300) TH
WRITE(17,200)
WRITE(17,100)
WRITE(17,400)
100 FORMAT(1H ,79(’*’))
200 FORMAT(1H ,’%’,77(> ?),’*’)
300 FORMAT(1H ,’*’,7X,’ THE DISTRIBUTIONS OF THE VALUE OF’,I10,’
*COEFFICIENTS ’,7X,’%’)
400 FORMAT(80X)
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C
C

150

10

10

30

20

50

40

100

RETURN

END

SUBROUTINE BUNPU(M,K,L)

DIMENSION M(0:K)

WRITE(17,%)L

WRITE(17,150)L

FORMAT (1H ,’COEFFICIENT=’,I7,’:’)

WRITE(17,*) (M(I),I=1,K)
WRITE(17,%)K

DO 10 I=1,2

WRITE(17,%)

RETURN

END

SUBROUTINE DISTO1(X,M,DS,AX,IN,TH)
IMPLICIT INTEGER (A-Z)

DIMENSION K(0:DS),J(-9999999:9999999) ,M(0:DS)
DO 10 I=-9999999,9999999

J(I)=0

CALL LABEL(TH)

AX0=AX-50
INO=IN+50

DO 20 L=IN,AX

DO 30 I=0,DS

IF(X(I).NE.L) GOTO 30

J(L)=J(L)+1

M@J(L))=I

CONTINUE
IF((L.LE.AXO) .AND. (L.GE.INO)) GOTO 20
IF(J(L) .NE.O) CALL BUNPU(M,J(L),L)
CONTINUE

TEST
S=0
DO 50 I=IN,AX
S=S+J(I)
MM=DS+1
IF(MM.NE.S) WRITE(16,*)S,’THIS RESULTS WAS BAD]]’

WRITE(18,*) ’THE HISTOGRAMME OF THE VALUE OF THE COEFFICIENTS’
DO 40 I=IN,AX

WRITE(18,100)I,J(I)

CONTINUE

RETURN

FORMAT(1H ,’NUMBER OF TERMS WITH VALUE °,I7,’=’,I8,’ : )
END
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SUBROUTINE KREAD(WRALL,OUTALL,PART)

CHARACTER CARDx*10

CHARACTER*10 CARD

INTEGER WRALL,OUTALL,PART

WRITE(16,*)’ DO YOU USE THE SUBROUTINE WRITE ALL OR PARTLY 7?7’

READ(5,100) CARD
100 FORMAT(A10)
WRITE(16,*)CARD

IF(CARD.EQ.’YES’) THEN
WRALL=1

GOTO 10

ENDIF

IF(CARD.EQ.’NO’) THEN
WRALL=-1

GOTO 10

ENDIF

STOP’ NONUSE ROUTINE WRITE °
10 CONTINUE
WRITE(16,*)’ DO YOU USE THE SUBROUTINE DISTRB OR DISTO1 7°

READ(5,200) CARD
200 FORMAT(A10)
WRITE(16,*)CARD

IF(CARD.EQ.’YES’) THEN
OUTALL=1

GOTO 20

ENDIF

IF(CARD.EQ.’NO’) THEN
OUTALL=-1

GOTO 20

ENDIF

STOP’ NONUSE ROUTINE DISTRB OR DISTO1 °’
20 CONTINUE

READ(5,300) CARD
300 FORMAT(A10)

IF(CARD.EQ.’YES’) THEN
PART=1

GOTO 30

ENDIF

IF(CARD.EQ.’NO’) THEN
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PART=-1
GOTO 30
ENDIF
C

STOP’NONUSE ROUTINE s*xkkkPART*k ks’

30  CONTINUE
RETURN
END

3 The List of Cyclotomic Polynomials ®,(x) for 1 £ n < 105

We listed below all calculations of the our polynomials for n less than 105.

z—1,

z+1,

224z +1,

22 +1,

43+ +1,

22—z +1,

2+ bt 241,

zt 4+ 1,

28+ 23+ 1,

-3+ -1,

O+ 2%+ a8 +2" + b+ ab 42t + 342241,
IB4—$2+1,

o242 + 20+ a8 42"+ 2% bt b2+ 1,
20—t -3 — 41,

-+ xS -t 42— 41,

28 + 1,

o6+ 215 2l 2B 4212 2t 210 4 29 4 28 4 27 428 +
P+t + 342241,

28 — 23 + 1,

o8 4+ 217+ 20 4 215 p M 1 412 p gt 10 g9 4 2B
T4+ 25 a1,

28 — 28+t — 22 41,

212 gl L g9 g8 g6 _pd g3 g 4]

20— 2%+ 28 — 2"+ 28 — St —2f -2 +1,

222 4 g2 4220 419 4 p18 | 017 | 006 4 15 4 o148 12
SIS (SIS S St QIAC SIS I S SPE S
28—t 41,

20 4 g15 410 4 g5 4]

212 g1l 10 _ 9 | 0B g7 6 g5 L gd g8 42 g
1‘18+Il‘9+1,

P12 g0 4 g8 g6 g4 g2 4

22 g2 4 g6 4 225 L 024 | 023 |92 | 21 4 020 | 009 | 18
o7+ 216 4210 418 p 12 4 g1 10 4 29 4 28 4 2T 4
S+ ad 4t 3241,

a2’ —aS -t -S4+ 1,

230 4 729 4 o284 227 L 096 | 025 | 424 4 23 4 022 | 01 | 20
219 4 318 417 416 L g15 4 g4 4 013 4 02 L1l 4 000 g0
BT+ bttt a4 +1,

1641,

220 19 L 17 _ g6 L g4 g3 01 10 00 7 L o6
i+ 23—z +1,
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D3y(z) =
B35(z) =
e -
Dag(z) =
Pag(x) =

@40 (ZL') =
(1341 (1‘) =

@42(16) =
@43 ($) =

216 _ 15 4 pld _ 413 4 002 11 4 10 9 4 08 7 6 g5y
-3+ a?—z +1,

224 _ g2 4 g9 _ g18 00T 164 p04 13 4 012 o014 10
B+’ —ab 425 -2 +1,

z'2 — 26 +1,

2364 ;35 4 4344 0334 032 031 | 304 20\ 028 4 07 4 264 25
224 4 g3 4 222 4 021 4 420 L 009 | 18 4 0T 4 06 4 15 4 g1d g
e 242 4210 4% 428 42T 2SS+t 2l 2?2+ 1,
218 _ 17 4 416 _ 15 | g0 003 4 12 01 4 10 09 4 g8
2T+ 28—2% v+t -3+ - +1,

224 _ 23 4 g2 _ 420 L 18 017 o054 12 p10 4 o9
48—zt v+ —x+1,

6 — 12 4 28 — 24 41,

240+ 2% + 2% 4+ 237 4+ 430 4 %5 a3 4 2% 4232 43 4 20+
229 4 p28 4 27 4 426 025 024 023 | 022 4 021 | 020 4 g19 4
218 4 17 4 416 L 15 4 p0d 4 13 4 012 4 11 | 210 4 09 L 8
g’ +ab +h+at+ P+ o+,

T2 gl g9 g8 16 gt g3 g 41,

g 4+ M + 240 4 2% + 23 4237 4 236 4 %5 93 4 %8 2% 4
231 4 g0 4 429 4 428 L 027 L 026 4 095 024 4 23 4 02 L oy
220 4 19 4 18 017 4 06 4 15 | p04 | 08 12 4 a0l 10 L
R

220 18 4 pl6 _pld | 12 200 o8 a6 4 g4 g2 4

2 g2l pgl5 12y g9 g3 4

222 _ g2 4 20 _ 419 008 17 4 16 05 4 14 03 4 12
Pl ppl0 g9 4 g8 g7 4 g6 g5y gd 3442 g

246 4 g5 4 g4 4 43 4 42 4 041 | 40 4 039 L 38 L 087 |36
23+ 23t 4238 B2 4 B 80 4 329 4 28 4 22T 4 226 4 225 4
2244 g3 4 p22 4 21 4 20 4 009 L I8 4 0T | 06 | 5 | g4y
e 424 420 484" 2SS f it 234 2?z+1,
16_m8+1,

42 4 35 4 428 4 g2 4 04 | T

20 _ 15 4 210 g5 4

82 _ 4814 29 | 498 | 096 025 4 093 022 020 19 4 o7
16 4 p15 _ 13 L 412 _ 10 L 00 o7 4 06 gd 403 g4
P22 g0 18 016 14012 200 L 08 64 4 g2
252 4 g1 4 g50 4 449 4 48 | AT | 46 | 45y 44 4 43 | 42
o4l 4 g0 4 439 4 038 087 36 4 035 | 034 033 4 82 | 081
230 4 429 4 28 4 427 026 | 0095 | 024 | 023 4 422 4 21 4 20 L
219 418 4 17 4 16 4 15 4 04 4 13 02 Il 10 4 0
B4z’ +ab b+t 4t a4,

z'® — 2%+ 1,

240 _ 239 L 435 434 4 030 28 4 95 493 020 17 4 15
224+ 210 — g8 25—z +1,

g% g20 416 _g12 408 pa g

236 _ 235 1 33 _ 432 030129 | 027 96 124 93 21 20
g8 16415 13 L 12 210 L 00 o706 g4y a8
z
z
z

X
X
X
x
X

28_:1:27_{_1:26 —1'25+1?24—£L‘23-|—.’L‘22—£L’21 +.’IJ2O—IL'19 +:L'18—
17 4 16 _ 215 4 o104 _ 213 4 12 11y 10 09 4 o8 47
6542t —2® 22—z +1,
28 + 257 + 256 4 255 4 25 4 253 4 252 4 251 4 250 4 29 4 2®8 4
CL‘47+LIJ46+J}45+$44+3343+1‘42+3341 +$40+$39+$38+$37+
230+ 2% 3 4+ 2% 0% 4 23 %0 4+ 2% 0 4+ 2% 2”0+
x25+x24+x23+x22+x21+$20 +m19+x18+x17+x16+x15+xl4+
A e A N A S S A N A A A AR A ¥
x16+x14_x10__x8_m6+x2+1’
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@61(1‘) =

Pes() =

Do () =

ro(z) =

@71(.’13) =

A
~
N
—~

8
~—

I

260 4 359 1 58 4 05T L 56 | 055 | 54 | 053 52 | o514 50 149
o8 4 4T 4 46 4 45 4 44 | 434 4D 4 41 4 040 L 039 L 88
237436 435 4 o34 4 0334 032 4 314 304 020, (98 | 0T |06
22542y 23 4 022 | 021 L 020 4194 18 | 00T | 16 15y 14y
e B i o A SIS LY B L B R R
230 _ 29 4 028 _ 427 026 25 | 24 23 22 91 | 00
219 4 18 _ 17 4 16 415 4 14 13 12 11 410 g9
2 — "2l — St — 23422 -1 +1,

236 _ 38 4 g2 _ 24 L p18 12 g0 03y

32 4+ 1,

248 _g4T {443 _ 442 4 038 37 | .35 34 .33 32 30
020 4 g28 227 4 025 24 023 421 020 019 L a8 16
ol — gl 413 g 4 210 g6 g5 1,

220 4 19 _ g17 _ 416 L 04 4 008 o001 10 9 o7 4 a6
- 41,

256 4 285 4 764 | 263 | g62 4 561 | 160 L 259 | 158 4 057 | 56 4
295 + 2% 4+ 253 4 252 4 251 4 50 £ 319 4 8 4 4T 4 240 4 %5 4
oM g3 442 4 41 | 440 | 439 4 038 3T L 36 L 35 o34
233 4 292 4 281 4 230 4 429 | 428 | 027 4 26 4 425 | 24 23
I B i i e i e e e o
o'+ 2042948 42" S+t S 241,

232 _ 30 | 428 _ 426 4 024 22 4 020 18 4 16 14 2
20428 — 28 4yt — 2241,

oM _g13 4 g4l _ 40 | 038 37 4 o35 34y 032 81 00
228 426 _ 225 4 g2 422 4 21 419 4 18 16 15 8
22 -0 429 — 27 42—t 28— 41,

22 g3 _ 19 L g18 17 006 |04y o034 02 4 11 00
28 —2" — 28 —S+z+1,

270 4 289 4 568 | 267 | 166 4 165 | 164 | 163 | 162 | (61 4 160 |
259 4 258 4 57 4 256 | 255 | o84 | 053 | 52 4 51 4 150 | 40 |
o8 4 g7 4 46 4 45 L 044 | 43 42 | 41 40 L 039 4 38
237 436 435 4 0344 233 4 032 | 031 030, 129\ 28 | 27 | 26 |
2 g g2 422 421 4 220 4 009 | 008 | 0T 4 06 05 L 0
e+ patt 421042 e 42"+ 2b + b+t 43+ 2P 4o +1,
z2 — 12 1,

2724 2Tl 370 4 269 | 268 4 167 4 166 | 165 164 4 163 62 4 61
260 4 59 | 258 4 o5 4 56 4 455 4 054 4 453 4 52 051 50
249 448 4 AT 4 46 | 045 | (44| (43 | 42 | 41y 40 030 | 38 )
237 436 4 35 4 ¢34 4 433 032 | 0314 030 | 020 | 98 07 | 96
225 424y g2 422 4 g2l 4 204 (19 4 108 | 0T 4 016 15 ) 4
e 412y g1l {10 09 LB aT 06y 5l a3 a2y 4
236 _ 35 4 34 _ 433 4 032 314,30 29 98 27 4 26
225 4223422 214020 194 18 A7 16 15 14
o3 4+z12 -l 4210 2% 408 2T ab — a4t — a2 - +1,
210 _ g3 g2 _ 20 15 _ g5 4

236 _ g3 4 232 230 | 098 026 4 024 422 020 18 016
P12 _p10 g8 g6 g4 g2

200 _ g9 4 53 _ 252 4 049 _ 48 4 46 45 42 41 030
23T 4% _ 344 032 430 L 028 26 4 425 423 21 19
18 — 15 4 g1 — 12 4 o1l 28 L 7 41,

o2 4 g2 g2l 20 4 18 L 007 15 pd4 02 000 a0 o
2’4+l -zt — P41,
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@79(1.) — $78+$77+$76+$75+I74+1‘73 +(L‘72+$71 +.’E7O+I69+.7)68+
m67_;_1.66 +x65+x64+x63+x62+x61 +2}'60+$59 +l‘58+l‘57+
$56+CL‘55+(E54+Z‘53+$52 +:c51+w50+x49+m48+x47+x46+
.’1245 +.’1}44+£U43+ﬂ342+l’41+(1740+1239 +$38 +$37+.’L‘36+£L'35+
.’E34+1‘33+CL‘32+$31 +$30+$29+$28+$27+$26 +l’25+.’£24 +
1‘23+$22+I21 +I20+.’L'19+LL'18+CL'17 +$16+$15+.’L‘14+l’13+
.’1712+CL'11+I10 +I9+ZE8+LL‘7+LE6+I5+$4+I3+$2+l‘+1,

Pgo(z) = 232 -2+ 216 — 28 +1,
Bg1(z) = 2%+ 227 +1,
Bgp(z) = 20 — %0 4 g8 _ pBT 4 36 _ g5 4 34 438 4 32 481 430

229 4 g2 2T 4 26 425 024 023 022 421 4 020 19
218 _ 1T 4 16 _ p15 4 p14 13 4 12 11 4 200 _ 9 4 o8
' +28 —ax 4t -2 4?41,

Bgs() = 28248 42042042477 4370475 T Ty T2y Tl
270 4 269 4 gO8 4 67 4 166 | 465 | 64 | 63 4 162 4 61 160 4
259 4 %8 4 57 4 256 4 55 1 454 4 453 4 52 L 451 4 050 4 49
o8 4 4T 246 L 045 | 44 | (43 | 4D | A1y 40 L 089 L 38 4 37
236 4 35 4 344 33 4 232 L 031 4 030 4 029 98 27 | 06
2254244 0234 022 | 021 | 020 4 19 | 208 174 16 15 ) 14
2B 4124 gl 4 p10 g0 L g8 0T 406 a5y pd 302 00

Bgy(z) = o2 4222 gl® g6 4 p12 g8 _ 64 2 1

Bgs(z) = a0 — 263 4 p50 _ g8 | p54_ 53 | 049 | 148 | 4T 46 4 pdd
o3 4 g2 41 4 39 438 4 3T 36 4 034 33 o33 31
230 _ 28 | g27 _ 426 4 095 093 22 21 | 0020 18 4 17
R A o A LN Ry Ly g

Bgo(x) = a2 — gt 4 g0 _ 539 4 g8 _ 437 | 436 _ 35 4 034 33 4 432
23l 430 _ 29 4 028 97 96 25 24 03 4 02 o1
220 _ g9 4 218 _ 17 4 16 15 4 14 13 4 12 11y 10
2242 2Tt 2t P42 — 41,

Bgr(z) = @ — 255 4 o5 — 752 4 g50 _ 49 | 04T _ 446 | dd 43 4 a1
240 4 38 _ 374 035 344 032 31 00 98 L 97 495
22— 22 g2 19 4 18 416 4 005 13 4 12 00 49
2’428 xS -4,

Bys () 240 _ g36 L g2 _ 028 L 24 020 4 006 12 4 8 g4y

Bgo(z) = &84 257 4 286 4 85 4 g5 4 o83 | o824 o814 80 4 070 L 78 4
27T 4270 275 4 574 4 2T 4 p72 4 g Tl 4 270 4 269 | 268 4 67 |
206 4 765 4 264 4 263 4 262 | 61 L 160 | 159 | 58 4 57 56
2% 2% 458 4 252 4 2B 4 250 4 g9 4 g8 4 ATy 46 4 45 4
o4 4 g3 442 | g4l | 040 | 039 | 88 | 3T |36 4 435 o84
233 4 232 4 g3l 4 30 4 29 | 28 4 0T | 26 L 095 24 23
222 4 2l 420 419 4 p18 4 g7 | 006 4 15 4 14 218 12
et e+t 2542+ttt a1,

Boo(z) = 224+ a2 — 15 — 3129 443 41,

B (z) = 72— o™l 4 o5 _ g6 4 759 _ p5T 4 52 g50 L 46 _ 443 4 430
230 4233 — 329 4 226 _ 322 4 220 _ 215 4 p18 _ 98 4 07 41,

I

Boo(x) = ™ — 92 4 g0 _ g8 | 436 _ g34 4 132 430 L 028 26 20
22 120 _g18 16 g4 | 412 10 L8 06 4 gd g2

Boy(x) = 80 — 259 4 5T _ 56 4 54 _ g53 4 g1 p50 L A8 AT | a5
gih g2 g4l 4 039 38 4 036 35 | 033 032 030 98
22T g5 4 g 224 21 009 | 18 16 4 15 g3 | a2
20429 — 2" 48—t 23—z 41,

Bou(x) = a6 — g% 4 oM g3 4 g2 _ g4l 4 40 39 | 038 37 | 036
235 4 g% _ B8 4 32 _ 314 030 020 4 028 27 4 026 05
224 2 422 214 020 19 L I8 0T 4 16 g5 04
ST JSTIONSE S S R st U B SIS SN P S i S
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Bos(z) = 272 — 270 + 267 — 266 4 £62 _ g61 4 g7 _ g56 4 ;53 _ g5l 4 448
246 4 248 _ 441 4 038 086 L 34 0314 020 26 4 024 421 4
219 — 16 415 g1l 4 10 46 4 g5 g

Pos(z) = 232 — 20 +1,

Bor(z) = 20+ +29+2% +22 + 29 4270+ 289 4088+ 287 4250 4450 4
o A i e S S A e T e AR AR
B4+ 270 + 2594258 4 207 4 266 4 165 4 64 4 263 42624
261+ 200+ 259 4 258 4+ 57 4 156 4255 415 4258 + 152 4 2% 250+
49 +:L‘48+:L'47+J:46+:L‘45+£L‘44+:L‘43+a?42 +£E41 +.’1:40+:L‘39+.’1338+
11337+.’L'36+IL‘35 +£L‘34+1‘33+.’L‘32+1‘31 +x30+x29+x28 +.’I327+ZL‘26+
1325+.’Z‘24+$23+.Z‘22+£I721 +J)20+$19+$18+$17+$16+1‘15+£L‘14 +
11313+£L'12+1‘11+11310+.’139+338+.’E7+126 +x5+x4+:c3+a:2+x+1,

Bog(r) = 22— 235 + 2% — 221 4 oM 27+ 1,

Bgg(z) = 280 — 257 421 — g8 4 g2 _ 439 4 488 430 4 42T 421 18
(1)100(33) = g0 _ 30 + 220 — 10 +1,
®i01(z) = @100 4 2% 4 298 1 97 4 g9 4 595 | g9 4 598 | 492 4 401 | 400

289 4 788 | ;8T 4 486 4 485 | 84 | 83 &2 81 | 80 4 70 L
w78+z77+x76+x75+x74 +.’,C73+$72+£U71 +$7O+x69+$68+
.'1:67 +.’L'66+I65+I64+$63+Z'62+$61 +.’L’60 +x59+w58+$57_{_
€58 + 255 + 25 4+ 2% 445?451 4250 4 2% 4 g8 4 g 4 246 4
215 4 g4 4 g43 | 42 4 4l 4 40 | 039 4 38 L 87 | 036 L 435
234 4 233 4 232 4 8 4 230 4 229 | 528 4 227 4 226 4 425 4 g24 4
.T23+I22+J)21 +$20+$19+$18 +.’I;17+.'L'16+.’L'15+$14+I13+
224+ 420+ ¥ 42T+ S+t 3 2?2 + 1,

Drop(z) = 232 +2%0 — 229 — 28 4 326 4 325 28 _ 5224 420 4 g19 17
AL LIS & S b e [ NS B GURp S S Sty
B103(z) = 2102 4 101 4 100 | 109 | 108 4 07 4 196 | 105 4 194 | 03 4 102 |

20 4 290 4 89 4 288 1 BT | 486 4 985 4 84 4 283 | 282 4 481 4
280 4 279 4 o8 4 7T 4 g T6 4 075 | o TA | T3 4 72 071 4 70
209 4 768 1 67 4 166 4 165 | 164 | 163 | 162 | 61 4 160 | 59 | 58 |
27 4 256 4 255 4 254 4 253 4 252 4 51 4 250 4 49 4 48 4 4T
246 4 45 4 g4 | 043 | 042 4 41 | 40 4 039 L 038 L 3T 4 036
235 4 g3 4 433 | 432 | 431 1 030 L 020 4 98 4 07 26 L 05 |
224 4 22 4 22 4 21 4 20 4 019 | 08 | 0T 006 L 005 4 0d
21412 gl 4 104 20 | g8 L o7 46 5 L ad 03 a2t

Broa(z) = aMB—gMygi0_ g3 4532 28 20 120 016 012408 ga g

Bros(z) = 295427 4246 — 43 _ 42 _opdl _ pd0 _ 39 4 36 L 35 4 g4
233 4 g32 g8l 28 026 24 22 20 007 4 406 4 15
et B 41?2 g% g8 — 27 — S 241
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