131

ooooboooao
5810 1986 0 131-145

I CA SBEREDTERKR

B B X & B F 3 (KREREEKRFD)
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TCASH. MEMEOLTITOXLBTHELBEOT LT Y 2 L% TEBRVREFEL DD
BRBBLETY 0y BitEEoxcio Nk, Eh, N—vFra2 V2 —FEFRHINT
BHWERO/NN =Y F Iy —WEBRT I LD INERAE Y 25 208 TENE
EBLEHOMN. mu-MATHED I CASHRTH S,
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WESHLL ICAS-68  EFERL %,

ZOBEHTIE. mu-MTH EOICASR FEOBEABRER LoD, ThAZRINZRK
MI2L0IERPY 27 L0EBPBEFH. ICASSSIZNERBILLEVRAFLATH S,

F 2 TICASE W IE N 2 B EsE A 3t L. ERHLBE LA, 2hieBLTH3L
ST ABERAEONTERBOIOKB DD 20T, WD THHHELBR~BREOR
RMB Y 25 46 EOBENKEELWFRIC LU,

BENBERDOTER

BFIZPHIEROWELITO LD, B EARV I EHRHCERSI &0 TE 2 H
ARB Y 25 EM0EE L, TRERELELT AR, Ry 257 20 H LOFEEE
BEBF T OO RNBERLUEESE L, EROBANE Y 2 54T

d 2
- X = 2 x *
DIF(xA2 ,x)-=2% x
EANLTERT 3, »
B Foo = x?2 R>¢
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FUNCTION F(x)
xn2
ENDFUN$
EEHETE

DIF(FGO. = 2% |
282, ( COEEFG) IBFHER T2 EFCL I SPEHTCdHS, £, DIF
HLISPEETHy, DIFLFUEFEREREEESELLTEDLATVLS, )
ICASfut&uéd »w | o
2, AR
DEFOP Dx ,DIF(HEXP,x) ,ENDOP;.
sepmmEs Foo= x? @3

DEFINE F(x) ,x 2,ENDDEF;

. DEFVAR x,y=z,ENDVAR;

RIS B, ORCHBIEEEDL. B LRERLT 3 L ORIEONDE
BOSIMEEED & BRI DEH TS B,

Fx) -
et TE . o S / ‘\$\\
BENZEESPERER 0 | Gy Huo A

FGO = 6GO)+H(0) +4 . i l
6(x) =x 2 X2 LoG(x)
H(x) = LOG

N %ﬁHwG&)Mﬂ#i@wﬁk%E%hfﬁénTmééé\ﬁ@i?ﬁﬁku
FNEEDURNVTHRABENTEZLHFTE 3, .
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FUNCTION F(x)

GHHG)+A

ENDFUNS 0
EEEL. G % L :

FUNCTION G(x) ,xa2 , ENDFUN $ ®

FUNCTION H(x) ,LOG(x) ,ENDFUN $ ®
ETEETHEL : '
B ————> xaZ+L0G(0)+A . ‘
B8 B | | |

CF); ————> F() _ ®

> GOOH | ® |
BB ERTERY, (O, OEEETIWTHHENMNCOMEONEN. ZhTRED
VRUVOER D EEORMREREC LOTOMOBMLTHETE 2 5T, Ho
LORTHBEBRBOSFE SN C LLBE SR, )
@, ®, @FHBEIITALZ &%, &&ﬁ@ﬁ@fﬁﬁ@wmj&@ﬂ@mao(;@
BEICAS BV T BB ORI EFETHETE 3, )
C OFHEm oML Ba EiT - 2BE,
DIF(F(x),x) -————> Fx(x)
————>  Gx(x) +Hx (x)
————> Z4x+1/x
D3 WOMNEFTEREL TS, COZELD. FEOME AL 2EROERE
BH3 b0 Ta< EEONBHBEED3 b0 THE I LHERING, -7,
ICASO I BB R A LETAH 2 ) bREZFOREERFILALTHRS 220,
ChIZOVWTEHAROKAL, PADEQY R FERFEE L,
CORIZ. Avy, BE BIEBOR 2L CHEE L <V OMERERCTA S
CERKD. BERTRESHIMAEESD, |
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[+ 6,0 + (8, = 6,)* } F)=(20"+28") fo) ©
j—f'((ﬁ!(l)dx)a f,:('(fdx%f(x) - fo) @
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RHb,
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L33,

WA,
{ %* + ;QXT) U(x) ®
ARSMEL T -
d? 3 A% :
( Jx—2+2 J,—(}+d7¢)U (x) ' @
eLT |
DIF(UG) ,x, 2) +2#DIF (U (), %, 3)+DIF (U (%), x, 4) - ®
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EEABY,
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L 2 SRR & O SRR T 5,

DEFOP Dx ,DIF(H#EXP,x) ,ENDOP; @
DEFOP Dxx ,DIF (#EXP, x, 2) , ENDOP; ® .
fE-T. OFFEHRT BT 0, 0, A
DEFOP 0/ , ENDOP; - ®
DEFOP 02 , ENDOP; ®
EETEEINTONT,
( (01402)A2+ (01-02)a2F () = ' O
EANTBE. B
9x0/a 2. F (x) +2%0242. F(x) @
%1835, »
o T® ﬁ%éhéf@uﬁ\%ﬁ%%ﬁ@ﬁﬂ%@ﬁﬁﬁi%:t&\i«v&ﬁ
BATABI ENERE N3,
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ZMIEL 2BET SERSRRIEO NS, )
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BOERABWAIITA 5,
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MAKERULE INTEGRATE F(x)#G(x)

PRM F,G,X;

CONDITION
X=INDET,
DIFFCLASS (F, X) =DIFFCLASS (G, X) +1,
FNAME (F) =FNAME (G) ;

RETURN G(x) 2/2;

ENDRULE;

Z @%G\.MAKERULE (n.. &b ﬁﬁkgg'f Zj Jv—ib%%ﬁ?’ /5 &
~ , (Uxx () *Ux(x)) ;
————> Ux(x) 2/2
~ . Uxxx () #Uxx (%))
> Uxx(x) 2/2

O, @rEHTE 3, LEOBRI.
/(0(”'“ U oL dX = ( o"“)
dAx™t  dxX* - .2 axn
5 A8URE S ROIBED A 9111*'11/@%3%0»75 -')'C‘I‘Z) t?b"#']’?)o s..ﬂliﬁf’k/\y
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TYPE PADE

A>¥
TYPE PADE.C

%

A: TAYLOR (SIN(x), x, 0, 6);

L: M 3

%

TIME: TRUE:

ECHO: TRUE:

T: L+M; _

CA: GCOEF(A, X, 0, T)$

FOR (I, 0, T, ’ o
PRINT ('CA), PRINT('L), PRINT(I), PRINT('1), SPACES(1), PRINT ('=),
SPACES (1), PRTMATH (CALIl), NEWLINE ());

DEFVAR p[1, ENDVAR$

DEFVAR qll, ENDVAR$

DISABLE (p,q)$

P: SIGMA (pInl*x"n, n, 0, L);

Q. SIGMA (qlnl*x*n, n, 0, M);

EX: EXPAND (Q%A - P)$

CEX: GCOEF (EX, x, 0, T)$

FOR (I, 0, T, ,
PRINT ('CEX), PRINTC('[), PRINT (1), PRINT (1), SPACES (1), PRINT (
SPACES (1), PRTMATH (CEXL[I1), NEWLINE ());

qlf0l: 13
XAR: [1%
YAR: (1%

FOR (I, 0, M-1,
XAR[I1: CEXIT-113,
- YARII]1: qllI+11);
LINEQN (XAR, YAR);
EVSUB (@, ql01, 1)
SETRES (@);
ENABLE (q)$
FOR (I, 0, M,
PRINT ('q), PRINT ('0), PRINT (I}, PRINT (1), SPACES(1), PRINT ('=
SPACES (1), PRTMATH (q(Il), NEWLINE ());
FOR (I, M+1, T, qlIl: DO$
FOR (J, 0, L,
pLJl: SIGMA (CALKI»q[J-K1, K, 0, Jd)N$
ENABLE (p)$ : '
ANSWER: EVAL (EVAL (P)/EVAL (Q));
ECHO: FALSES$
RDS()$ .

% 27 PADE ® y z |
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>TYPE KAI.A
'UNCTION KAI (EX1, EX2, EX3, EX4, EX5),

Cc: L[],

D: (1,

DIFEQ2 (EX1, EX2),

EVCOEF (EX2, EX3, EX4, EX5), ,

SIGMA (CIN1%x~N, N, 0, EX2), £
INDFUN $ :

‘UNCTION DIFEQ2 (EX1, EX2, % local % EX3),
DL0o1: U (x),
DI1]1: Ux (x),
D{2]: EX3: EXI1,
FOR (I, 3, EX2,
DII1: EX3: SET (DIF (EXS8,x), Uxx (x), EX1) ),

INDFUN $

FUNCTION EVCOEF (EX1, EX2, EX3, EX4),
FOR (I, 0, EX1,

Cr11:
EVSUB (EVSUB (EVSUB (D[I]1, Ux(x), EX4), Ux), EX3), x, EX2)/1! ),

ENDFUN $
RDS )%

%o KAL o )z |
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A KAI(Ux(x) + U(x)~2, 8, x0. U0, Ux0);:¥
TIME: TRUE:; ‘

time:0 sec

@: TRUE

4? A: KAl (Ux(x) + U(O) x)*2, 8, x0¥

.
.

47 A:KAI (Ux(x) + U(x)~2, 8, x0, U0, Ux0);
time:ll sec
@: UD + X UXD + X~2 Ux0/2 + x~2 U0~2/2

5? DEFINE F U(X), ENDDEF;
Function U (x) accepted
No definition U

time:l sec

@: U (x)

- 6?7 EVAL(ENT(4))3

time:104 sec
@: U0 + x Ux0 + x*2 Ux0/2 + x*2 U0~2/2 + x~3 U0
Ux0/3 + x*3 Ux0/6 + x~3 U0~2/6 + x~4 U0 Ux0/6 + x*
4 Ux0/24 + x*4 U0~2/724 + x~4 U0*3/12 + x4 Ux0"~2/
12 + x5 U0 Ux0/20 + x*5 Ux0/120 + x5 U0~2/120 +.
X5 U0~2 Ux0/12 + x~5 U0~3/30 + x*5 Ux0~2/15 + x"6
U0 Ux0/90 + x°6 U0 Ux072/36 + x°6 Ux0/720 + X"6
Uu0o~2/720 + 19/360 x~6 UD~2 Ux0 + x°6 U0~3/120 + x*
6 UD~4/72 + 11/360 x~6 Ux0"2 + x~7 U0 Ux0/504 + 29
/1260 x~7 U0 Ux072 + x*7 Ux0/5040 + x~7 U0~2/5040
+ 5/252 x~7 U0~2 Ux0 + x*7 U0~3/630 + x~7 U0~3 UxO
/63 + 1972520 x~7 U0™4 + 13/1260 x~7 Ux0°2 + x°7
Ux073/252 + x*8 U0 Ux0/3360 + 37280 x*8 U0 Ux0"2 +
X8 Ux0/40320 + x*8 U0~2/40320 + 19/3360 x*8 UO0"2
Ux0 + 5/672 x~8 U0~2 Ux0"~2 + x~8 U0"3/4032 + 29/
2520 x~8 U0O~3 Ux0 + 5/2016 x~8 UD~4 + x~8 U0~5/504
+ 19/6720 x~8 Ux0~2 + 11/2520 x*8 Ux0"3

7? L: M: 4;
time:0 sec
@: 4

0? RDS('PADE, 'C);
time:1l sec

@: PADE

time:0 sec

@: TRUE

time:0 sec

@: TRUE
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37

T: L+M;
‘time:0 sec
@: 8

47
CA: GCOEF(A, x, 0, T)$
time:28 sec

4?
FOR (I, 0, T, )

PRINT (°'CA), PRINT('[), PRINT(I), PRINT('1), SPACE
S(1), PRINT ('=), B o :

SPACES (1), PRTMATH (CALIl), NEWLINE ());

CA[0]1 = UO

CA[11 = Ux0

CA[2] = Ux0/2 + U0"2/2

CAL3] = Ux0/6 + UD Ux0/3 + U0"2/6

CA[41 = Ux0/24 + UC Ux0/6 + U0"2/24 + U0"3/12 +
Ux0~2/12

CAI51 = Ux0/120 + U0 Ux0/20 + UR"2 UxD/12 + UB~2/
120 + U0~3/30 + Ux0~2/15

CAL6]1 = Ux0/720 + U0 Ux0/90 + U0 UxO 2/36 + 19/360
Uo~2 Ux0 + U0~2/720 + U0~3/120 + U0~4/72 + 11/360
Ux0~2 -

CAL71 = Ux0/5040 + U0 Ux0/504 + 29/1260 U0 Ux0°2 +
57252 U0~2 Ux0 + U0~3 Ux0/63 + U0~2/5040 + U0~3/

630 + 19/2520 U0~4 + 1371260 Ux0"~2 + Ux07°3/252

CAIL8]1 = Ux0/40320 + UO Ux0/3360 + 37280 U0 Ux0"2 +
1973360 U0~2 Ux0 + 5/672 U0~2 Ux0~2 + 29,2520 U9~

3 Ux0 + U0"~2/40320 + U0~3/4032 + 5/2016 U0™4 + U0"
5/504 + 19/6720 Uxo 2 4+ 11/2520 Ux0+3

time:11 sec

@: TRUE

572
DEFVAR p[], ENDVAR$%
time:0 sec

57
DEFVAR ql], ENDVARS$
time:0 sec

5')
DISABLE (p, q)$
time:0 sec

57? _

P: SIGMA (pInl»x*n, n, 0, L);

time:0 sec

@: x plil + x*2 pl21 + x*3 p[3]1 + x4 pl4] + pl0]

672

Q: SIGMA (ginl#*x*n, n, 0, M);

time:0 sec

@: x qll] + x*2 ql21 + x*3 qi31 + x*4 g[4] + qlQ]

77
EX: EXPAND (g%A - P)$
time:790 sec

77 .
CEX: GCOEF (EX, x, 0, T)$
time:174 sec
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FOR (I, 0, T,

PRINT ('CEX), PRINTC'D), PRINT (I), PRINT ('1), SP
ACES (1), PRINT ('=),. o
SPACES (1), PRTMATH (CEXI[I1), NEWLINE ());

CEX[01 = U0 q[01 - ploO] :

CEX[11 = U0 ql11 + Ux0 QEOJ - pl11]

CEX[21 = U0 q[2] + Ux0 qf01/2 + Ux0 qC1] + U0~2 ql
01/2 - pl2]1

CEXI[3] = U0 Ux0 q[01/3 + UO q[3]1 + Ux0 q[01/6 +
Ux0 ql11/2 + Ux0 qlf2]1 + U0*2 qf01/6 + UO"2 q[l]/2
- pl3] <
' CEX[41 = U0 UxO ql01/6 + UO Ux0 qCf11/3 + U0 q[4] +
Ux0 qf01/24 + Ux0 ql11/6 + Ux0 q[21/2 + Ux0 q(3]
+ U0*2 ql01/24 + U0"2 ql[11/6 + uo~2 ql21/2 + U0"3
ql01/12 + Ux0~2 q[01/12 - pl4]
CEXI[5]1 = U0 Ux0 q[O]/20'+ U0 Ux0 ql11/6 + UD Ux0 q
[21/3 + Ux0 q[01/120 + Ux0 ql11/24 + Ux0 ql21/6 +
UxX0 q[331/2 + Ux0 qrC4]1 + U0~2 Ux0 ql01/12 + U0~2 gl
01/120 + U0*~2 q[11/24 + U0~2 q[21/6 + U0~2 ql31/2
+ U0~3 qf01/30 + U0O"3 ql11/12 + Ux072 ql01/15 +
Ux0~2 qltl/12
CEXI[6]1 = U0 Ux0 qf01/90 + U0 Ux0 q[137/20 + U0 Ux0 -
qf21/6 + U0 Ux0 qC31/3 + U0 Ux0~2 ql01/36 + Ux0 al
031/720 + Ux0 qlf11/120 + Ux0 ql[21/24 + Ux0 ql31/6 +
Ux0 qf43/2 + 197360 U0~2 Ux0 qlf0]1 + U0O"2 Ux0 qll1]
/12 + U0~2 ql01/720 + U0"2 ql11/120 + UD*2 ql21/24
+ U0~2 ql31/6 + U0~2 ql[41/2 + U0~3 ql01/120 + UDO"
3 qlf11/30 + U0~3 qf2]1/12 + U0~4 q[01/72 + 11/360
Ux0~2 q[01 + Ux072 q[1]1/15 + Ux0"2 ql[21/12 ‘
CEX[71 = U0 Ux0 qf01/504 + U0 Ux0 qf11/90 + U0 Ux0
ql21/720 + U0 Ux0 ql31/6 + UD Ux0 qf43/3 + 29/1260
Ud Ux072 ql01 + U0 Ux0”~2 ql11/36 + Ux0 qf01/5040
+ Ux0 qf11/720 + Ux0 qC21/120 + Ux0 ql31/24 + Ux0
qf41/6 + 57252 U0~2 Ux0 qlf0] + 19/360 U0"~2 Ux0 qll
1 + U0~2 Ux0 ql21/12 + U0~2 ql01/5040 + U0~2 qll1l/
720 + U002 ql[21/120 + U0”2 qi31/24 + UD~2 qlf41/6 +
Uu0~3. Ux0 qlf03/63 + U0"3 qlf01/630 + U0~3 qlf11/120
+ U0~3 ql[21/30. + U033 q[31/12 + 19/2520 U0~4 ql0]
+ U004 ql11/72 + 1371260 Ux0~2 ql0] + 11/360 Ux0"2
qll1]l + Ux0~2 q[21/15 + Ux0~2 ql31/12 + Ux0* 3 ql01
/252
CEX[8] = U0 UxO ql031/3360 + U0 Ux0 q[l]/504 + U0
Ux0 qf21/90 + U0 Ux0 q[31/20 + U0 Ux0 qi41/6 + 3/
280 U0 Ux0~2 qif01 + 29/1260 U0 Ux0~2 ql11 + UOD Ux0
~2 ql21/36 + Ux0 ql[01/40320 + Ux0 qlf11/5040 + UxO
qf21/720 + Ux0 q[31/120 + Ux0 qlC41/24 + 18/3360 U0
~2 Ux0 qf01 + 5/252 U0~2 Ux0 ql1]l + .19/360 U0"2
Ux0 qf2] + U0~2 Ux0 q[31/12 + 5/672 U0~2 Ux0~2 ql0
1 + U0~2 ql[01/40320 + U0~2 ql[11/5040 + U0~2 ql21/
720 + U0"2 q[31/120 + U0~2 ql41/24 + 29/2520 UO"3
Ux0 ql0] + U0~3 Ux0 qlf11/63 + U0*3 ql01/74032 + U0~
3 qf11/630 + U0~3 ql2]1/120 + U0~3 q[31/30 + U0"3 g
[41712 + 5/2016 U0~4 q[0] + 19/2520 U0~4 ql1] + UO
~4 ql[21/72 + U0"5 ql[01/504 + 19/6720 Ux0~2 qlQ]1 +
1371260 Ux0~2 qfi1l + 11/360 Ux0"~2 qf21 + Ux0*2 ql3
1715 + Ux072 q[41/12 + 11/2520 Ux0~3 q[01 + UxO 3
qlf11/252
time:71 sec
@: TRUE

07

qf0l: 1
time:0 sec
@: q
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