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SciPy

Many of the examples can be found here: http://www.scipy.org/Cookbook

scipy.optimize

9 import numpy, p y l a b
10 import s c i p y . o p t i m i z e a s o p t i m i z e

12 p r i n t d i r ( o p t i m i z e )

[ ’ S c ipyTes t ’ , ’ a l l ’ , ’ b u i l t i n s ’ , ’ d o c ’ , ’ f i l e ’ , ’ name ’ , ’ p a t h ’ , ’ w a r n i n g r e g i s t r y ’ , ’
c o by l a ’ , ’ l b f g s b ’ , ’ minpack ’ , ’ z e r o s ’ , ’ annea l ’ , ’ app rox fp r ime ’ , ’ b i s e c t ’ , ’ b i s e c t i o n ’ , ’ b r a ck e t ’ , ’ b r en t

’ , ’ b renth ’ , ’ b r entq ’ , ’ b ru t e ’ , ’ c h e ck g rad ’ , ’ c oby l a ’ , ’ f i x e d p o i n t ’ , ’ fmin ’ , ’ fm i n b f g s ’ , ’ fm in cg ’ , ’
fm in c oby l a ’ , ’ f m i n l b f g s b ’ , ’ fm in ncg ’ , ’ fm i n powe l l ’ , ’ fm in tnc ’ , ’ fminbound ’ , ’ f s o l v e ’ , ’ g o lden ’ , ’ l b f g s b
’ , ’ l e a s t s q ’ , ’ l i n e s e a r c h ’ , ’ l i n e s e a r c h ’ , ’ minpack ’ , ’ minpack2 ’ , ’moduleTNC ’ , ’ newton ’ , ’ o p t im i z e ’ , ’ r i d d e r ’ ,
’ r o s en ’ , ’ r o s e n d e r ’ , ’ r o s e n h e s s ’ , ’ r o s e n h e s s p r o d ’ , ’ t e s t ’ , ’ tnc ’ , ’ z e r o s ’ ]

14 p r i n t

Curve-fitting with leastsq

18 from s c i p y . o p t i m i z e import l e a s t s q

18 # Generate data

19 from numpy import random , h i s t o g r am , a range , s q r t , exp , non z e r o
20

21 n = 1000; i s i = random. e x p o n e n t i a l (0.1, s i z e=n)
22 db = 0.01; b i n s = a r ang e (0,1.0,db)
23 h = h i s t o g r am ( i s i , b i n s ) [ 0 ]
24 p = h. a s t y p e ( f l o a t )/n/db
25

26 # Function to be fit

27 # x - independent variable

28 # p - tuple of parameters

29 f i t f u n c = lambda p, x : exp (-x/p [ 0 ] )/p [ 0 ]
30

31 # Standard form , here err is absolute error

32 e r r f u n c = lambda p, x , y , e r r : (y - f i t f u n c (p, x)) / e r r
33

http://www.scipy.org/Cookbook
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34 # Initial values for fit parameters

35 p i n i t = numpy.array( [ 0.2 ] )
36

37 # Hist count less than 4 has poor estimate of the weight

38 # don’t use in the fitting process

39 i d x = numpy. non z e r o (h>4)
40

41 out = l e a s t s q ( e r r f u n c , p i n i t , a r g s=( b i n s [ i d x ] +0.01/2 , p [ i d x ] ,p [ i d x ] / s q r t (h [ i d x ] )), f u l l o u t p u t = 1)

44

45 l 1 = ’ data ’
46

47 p y l a b . e r r o r b a r ( b i n s [ i d x ] ,p [ i d x ] , y e r r=p [ i d x ] / s q r t (h [ i d x ] ), fmt= ’ ko ’ , l a b e l=l 1 )
48

49 l 2 = ’ f i t ’
50 p y l a b . p l o t ( b i n s , f i t f u n c (( out [ 0 ] ,), b i n s ), ’ r−− ’ , lw=2, l a b e l=l 2 )
51

52 p y l a b . l e g e n d ()
53 p y l a b . show ()
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54 p r i n t
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scipy.stats

57 import s c i p y . s t a t s a s s t a t s

58 a = numpy. random. no rma l ( l o c=10., s c a l e=5.0, s i z e=1000)
59 b = numpy. random. no rma l ( l o c=10., s c a l e=5.0, s i z e=1000)
60 c = numpy. random. no rma l ( l o c=20., s c a l e=5.0, s i z e=1000)
61 p r i n t s t a t s . t t e s t r e l (a,b)

(array ( -0.97634636151146859) , 0.329129212477)

62 p r i n t s t a t s . t t e s t r e l (a, c)

(array ( -44.677560208633174) , 2.02572832058 e -240)

64 p r i n t

scipy.linalg

Finding Inverse

69 a = numpy.mat( ’ [ 1 3 5 ; 2 5 1 ; 2 3 8 ] ’ )

70 p r i n t a

[ [ 1 3 5 ]
[ 2 5 1 ]
[ 2 3 8 ] ]

71 p r i n t a. I

[ [ -1.48 0.36 0.88 ]
[ 0.56 0.08 -0.36 ]
[ 0.16 -0.12 0.04 ] ]

72 from s c i p y import l i n a l g
73 p r i n t l i n a l g . i n v (a)

[ [ -1.48 0.36 0.88 ]
[ 0.56 0.08 -0.36 ]
[ 0.16 -0.12 0.04 ] ]

75 p r i n t
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Solving linear systems of equations

77 # x + 3y + 5z = 10

78 # 2x + 5y + z = 8

79 # 2x + 3y +8z = 3

80 a = numpy.mat( ’ [ 1 3 5 ; 2 5 1 ; 2 3 8 ] ’ )
81 b = numpy.mat( ’ [ 1 0 ; 8 ; 3 ] ’ )
82 p r i n t l i n a l g . s o l v e (a,b)

[ [ -9.28 ]
[ 5.16 ]
[ 0.76 ] ]

85 p r i n t

scipy.ndimage

89 import s c i p y . ndimage a s nd image

Generate a noise image

92 image = numpy. random. un i f o rm ( l ow=0., h i g h=1., s i z e=(40 ,40))

93 p y l a b .matshow( image )
94 p y l a b . show ()
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96 p r i n t

Apply Gaussian filter

99 s i gma = 4.

100 image2 = ndimage . g a u s s i a n f i l t e r ( image , s i gma )
101 p y l a b .matshow( image2 )
102 p y l a b . show ()
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104 p r i n t

Apply Gaussian filter only in one dimension

107 s i gma = (1. ,4.)

108 image3 = ndimage . g a u s s i a n f i l t e r ( image , s i gma )
109 p y l a b .matshow( image3 )
110 p y l a b . show ()
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112 p r i n t

Zoom

115 zoom = (1.5 ,1.5)

116 image4 = ndimage .zoom( image2 ,zoom)
117 p y l a b .matshow( image4 )
118 p y l a b . show ()
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120 p r i n t

scipy.weave

123 import s c i p y .weave a s weave

135

136 def f b l i t z (a,b, c) :
137

138 code = r ”””
139

140 f o r ( i n t i=0 ; i<Na [ 0 ] ; i ++) {
141 c ( i ) = a ( i ) ∗b ( i ) ;
142 }
143

144 ”””
145

146 weave . i n l i n e ( code , [ ’ a ’ , ’ b ’ , ’ c ’ ] , t y p e c o n v e r t e r s=weave . c o n v e r t e r s . b l i t z )
147

148 a = 2*numpy.ones (10)
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149 b = numpy. a r ang e (0,10)
150 c = numpy.zeros (10)
151

152 f b l i t z (a,b, c)
153 p r i n t c

[ 0. 2. 4. 6. 8. 10. 12. 14. 16. 18. ]
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