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def factorial( 7 ):
return n if n <=1 else n * factorial(-1)

>>> factorial( 100 )
9332621544394415268169923885626670049071596826438
1621468592963895217599993229915608941463976156518
2862536979208272237582511852109168640000000000000
00000000000L
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from decimal import *
getcontext().prec=80 # FHE% 80 i THE

>>> print( Decimal( "2.0").sqrt( ) )
1.414213562373095048801688724209698078569671875376
9480731766797379907324784621070

2.3 Num.py & Scipy
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import numpy as np
from scipy import linalg

arr =np.array([[1,2],[3,4]])
print( linalg.det(arr ) )
print( linalg.inv( arr ) )
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FLTw3, Open MPIOZ ED R vt — « 8y v
7"« R=ZTOWFFHED 4 77 1) % Python THIV>
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def squareroot(n ):
x=1.0
foriin range( 10 ):
x=x/20+n/20%)
return x

print( "prog", squareroot(2.0))
print( "math", math.sqrt(2.0) )

FE TR
(‘prog’, 1.414213562373095)
(math', 1.4142135623730951)

SEEOH E LT, BiERE Y3 D—DM % HWT,
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def f(x ):
y=10-x*2
return math.sqrt(y ) if y >=0 else 0

n=10000000 # division number
delta=1.0 / n # one step
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# VUAIZCOERL, BIFATTOELL
x,y=1.0,00 # initial value
15 =0.0 # rectangle “COIAIfH
ts =0.0 # trapezoid "COIAIEE
for i in range(n ):
rs+=1f(x ) * delta
nx =x - delta
ny=f(nx)
ts+=(y+ny)*delta / 2.0
X, Y =nx, ny

# VT DR TDI
x=1.0
ss=1£(1.0) # simpson CTOIAIEE
foriinrange(1,n):
x =delta
ifi%2==0:ss+=2%f(x)
else:ss+=4*1f(x)
ss+=£(0.0)
ss=ss*delta / 3.0

B1iE, FidofiRz, 8% n 2 10 225 1000 11 %
TAZC, math.pi D& B 2K% 7y F LD
DTH %, BRI v 7Y v DRREM > 715D,
DD W HBCCHEEDE K 2o TR Db 5,
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10 \ e==rectangle

\ em==trapezoid
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1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07
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from decimal import *
getcontext().prec = 200
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def arctan(x ):
y=Decimal(x ** Decimal(2 ) )
/ Decimal( Decimal(1 ) + x **Decimal(2 ) )
result = Decimal( 1)
num=2
numprod =1
div=3
divprod =1
foriin range( 1, 101 ):
numprod *= num
divprod *= div
result +=1y ** Decimal( 7 ) * Decimal( numprod )
/ Decimal( divprod )
num +=2
div+=2
return result *y [ x

IC, vFVORADIREZE LT, UMTDAA 7—D
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IRBETDMAMTE CH-> T B3R D7-,

AL 7—DnF
T = 5arctan~ + 2 arctan 2
4 7 79

AR —2—DONE :

1 1 1
= 6 arctan 3 + 2 arctanﬁ + arctan —

239
A

1 1 1
= 12 arctan — + 8 arctan — — 5 arctan —
18 57 239
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F7-. FUCENERE DD 7077 LR LIGED . F8H
DWSTROBIEL sqrt ZMESNE Fi2lE, BIEDSEEO™M
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Hiflize B WERBIC b IO MR DK
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th60 = math.radians( 60 )

th180 = math.radians( 180 )

print( math.cos( #60 ), math.sin( th180 ) )

print( round( math.cos( #160 ), 15 ),
round( math.sin( th180),15))

FATHAS>>
(0.5000000000000001, 1.2246467991473532¢-16)
(05,0.0)

Eie, WYADHEREDERy bD LI, EORZE
LT REBRDIFEEL 55 TL %, ERy FOHLD
T &> TR, GRS ICHET 2 AR b B e\,

34 FEgRHOIHDESUIE

Scipy &M\ 7oEE 7 — Y 28T, BT LT
DRPEE 255 2 L3 CE 3, 7—) 81z
LIk oT, RATI b olla A oD D
I AREEIERE Y, BERIEOSHE LT 7—Y
IR XN 7 —) 288 % 7 4 77 ) OBIEE IO
HLTUTb¥ 2 2 LIFRIEBZ Wb DTH 5,

4.  ACM O Computer Curricula TDKLY

ACM @ 2001 fi® Computer Curricula®®Cld, #XfiE
FFE DT E I Z DIEH b & © T, Computational
Science £ LT EtdoNT%, ZOZIORIEH L,
DTFDEICTRGERDIEH L 2> T\ 5,

CN1. Numerical analysis [ZEH]

CN2. Operations research [ZH]

CNB3. Modeling and simulation [i#]
CN4. High-performance computing ]

INZZT TR0 JOT9DA ) ¥ 27 LT
LIMEDIEH E LTIF A>T, L L5,
2013 fERRCOTIE, PAFD X ) ISEADIERTDME 1 IRf
[E & 7> T\n 5,

CN/Introduction to Modeling and Simulation [#{& 1 IR

2016 PC Conference

CN/Modeling and Simulation [#&K]
CN/Processing [i#H]

CN/Interactive Visualization [Z{R]

CN/Data, Information, and Knowledge [5K]
CN/Numerical Analysis [#R]
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(1)  Num.py, http://www.numpy.org/

(2)  Sci.py, http://www.scipy.org/

(3) Cython, http:/cython.org/

(4) OpenMP, http://openmp.org/

(5) Numba, http:/numba.pydata.org/

(6)  PyPy, http//pypy.org/
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(8)  Parallel Python Software, http://www.parallelpython.com/
(9)  Open MPI, https://www.open-mpi.org/

(10) mpidpy, https:/pypi.python.org/pypi/mpidpy

(11) pyMPL, http://pympi.sourceforge.net/
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