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1 tk_oder IZD\WT

ZDXEIX ODE OB 26l 28y F— VDY =a TV TH 5. Ny T —Vid%
D7 7AW PNTED,
load("tk_ode.rr")$

ETBHELEIRTONY T —Y%0—RKTE5.

FENy r—= VIR THAIAD 5. ODE(ordinary differential equation)Z MPFR({E:
RREE NS r — D) 2R U CRUEfRT S 57200 C SREDQ 70 7T LEREHKNY r—
UM tk_ode_by_mpfr THB. FiDIAX Y RTIORy r—yha—RInd.

load("tk_ode_by_mpfr.rr")$

ZDNy T —YIE HGM (ZH B % ODE OEUEMEN D 7= D IZ/ER X 172, HGM 122D\ T
1ZIRD web Y1 ~ 2208,

e [hgm] http://www.math.kobe-u.ac.jp/0OpenXM/Math/hgm/ref-hgm.html
PEBBHEL D {14k 1% man-asir2mpfr.tex S8 (X 7ZRKAH).


http://www.math.kobe-u.ac.jp/OpenXM/Math/hgm/ref-hgm.html

2 tk_ode_by_mpfr B

2.1 tk_ode_by_mpfr

code_solve_ode_by_rk4_with_defuse(Pmat,T0,F0,T1)

TO

i $REPmat %% 2 ODE OiEREZ < C FiED I — F24EKT 5.

return SiEd 32— K. main KBZED.

Pmat ODE dF/dt = P F OREITHI P(t). t DREZRA & $THI L.
LSS
GBS

Fo
T1

MWL TI>T0 2§92 k.
dF/dt = PF % F(T0)=F0 OIS MAD T, KH T1 FTRKD 5.

big float IZ & % matrix factorial Z FI\WTEIE T 5. K (significand) D Ew b A
RIFE L7270 275 L2 PREC DL LTERINTWS. (RGO 1 X4 H
THIZIEREI N C T a7 T LD #define PREC 64 DI % ZEH T 50 Z DK
@ option prec =\ 5.

defusing heuristics XHI SN TWVWAHZ AWTAZENZ B I — N &8, FIHHED
ERT T —%2E805E, REDMTHRVWEDNRNIF U NeRBGEVEHD. ZDHIE
EZNEBELU TS DIZAEMTHS. £-HoNTWAENREZELEELET
H5B. ZNSIETRED option 5T hu—d 5.

Option default value
verbose 0

prec significand size of MPFR 64

progname tmp-test

h step size 0.001

t_noproj time to apply defusing 0

n_prune number of eigen vectors to prune 1

strat projection strategy 1

n_defuse number of the matrix factorial 5 [1/h]
ref_value_file File name of exact values tmp_ref_value.txt

#il: Airy D5 HFER dF/dt=[[0,1],[t,0]]F, F(0)=[0.355028053887817,-0.258819403792807]
D F(t) % t=10.1 £ TEIH.

--> load("tk_ode_by_mpfr.rr");

--> Code=tk_ode_by_mpfr.code_solve_ode_by_rk4_with_defuse([[0,1],[t,0]],
0,[0.355028053887817,-0.258819403792807] ,10.1 | h=0.001)$

--> util_write_string to_a_file("tmp-test.c",Code)$

On the unix shell

1n -s ${OpenXM_HOME}/lib/asir-contrib/tk_ode_by_mpfr/proj.c tmp-proj.c
cc -I${0penXM_HOME}/lib/asir-contrib/tk_ode_by_mpfr -DNN=2 -c tmp-proj.c
cc -o tmp-test tmp-test.c tmp-proj.o -lmpfr -lgmp -1lgsl -lgslcblas -1m



./tmp—test --verbose --t_noproj 8.1 --n_defuse 2000 --n_prune 1

EFED compile HO <> FiZ EEEDa~ Y KA I3 5. —-t_noproj 8.1 1 t<8.1 £ Tld 4
XD Runge-Kutta EZ#HT 5. t=8.1 LAREIZ--n_prune THEE U 72 8% D &4 22 [H (Re([#
AIE)DIE) D %73 2 HIBR 9 5. --n_defuse 2000 & 2000 {# D475 D matrix factorial % F1H
5.

#il: H k_n(1,t) k=10, n=1, 10000<=t<=10100 D FH & Z D f £ DM H & D relative
error (f-H)/H OFHE. "Hkn10000" [&"h2" TH L\ (alias).
--> load("tk_ode_assert.rr");
--> tk_ode_assert.usage_assert(); // Usage of assert
--> tk_ode_assert.hkn2()
>  Compile tmp-test.c following the instruction.
> ./tmp-test --go --output_stepsize 1 | grep ’“gnuplot’ | awk ’print $2,$3’ > t.txt
// Data is stored in t.txt.
--> tk_ode_assert.output_relative_error("Hkn10000","t.txt"|zoom=10"4301);
// The initial value for tmp-test is multiplied by 1074301.
// Output tmp-rerror.txt
==>  Start the gnuplot and plot "tmp-rerror.txt" w lp to show the relative error

Bil: Airy ® H-k_n(1,t) T 1<=t<=400 T[&kk.
--> tk_ode_assert.airy1()
==>  Run tmp-test
--> tk_ode_assert.output_relative_error("a","t.txt"|zoom=1) ;

--> tk_ode_assert.hknl()
==>  Run tmp-test
--> tk_ode_assert.output_relative_error("h","t.txt"|zoom=1) ;
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