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You can share this PDF with anyone you feel could benefit from it, downloaded the latest version
from: numpy

It is an unofficial and free numpy ebook created for educational purposes. All the content is
extracted from Stack Overflow Documentation, which is written by many hardworking individuals at
Stack Overflow. It is neither affiliated with Stack Overflow nor official numpy.

The content is released under Creative Commons BY-SA, and the list of contributors to each
chapter are provided in the credits section at the end of this book. Images may be copyright of
their respective owners unless otherwise specified. All trademarks and registered trademarks are
the property of their respective company owners.

Use the content presented in this book at your own risk; it is not guaranteed to be correct nor
accurate, please send your feedback and corrections to info@zzzprojects.com
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Examples
Mac"@‘m 4> A h—IL

Mac CNumPyZ 9 56713, pip

pip install numpy

CondaZlL/7=4>Abr—IL .
Windows. Mac-. Linux T/ Conda

1.Conda%® 4 X h—IL LXF. Conda®EA vX b—ILF 5IZI2. Anaconda 7L/ Ny r—Y
. numpyZ T & fzI3MinicondaConda. Python. BXUFZENODT 5/ Ny T—ID . DN
Y=Y LEA VXM= T %2000 H VL F. Anaconda& Miniconda® s L Conda®
A4 U2 =L LET,

2. Miniconda® I X > RIZOY Y RE LE T conda install numpy

Windowsf\m /f A I\ —IJ)L

pypi pip CENBT T HIL bDINYT—V A4 VT I ZITK HNumpy( X b—iL(3. IZ
Windowsd vE 31—~ TIELE I, Windowslc 4 VX b—IL g SHkx(3. TYaunAILEN/
NAF+VETHIETY.

CONYT—VDT ) DIUNA L ENfoRA—IL D1 DDV —XIF . Christopher Gohkle® % A b
TY. PythonD/N\—VIAVEVITLILDTNA=Y3 e TS0, 648 Y VYR T LD
Python 3.50

1. numpy-1.11.1+mkl-cp35-cp35m-win_amd64.whl 2& — - b\ bnumpy—l .11.1+mkl-cp35-cp35m—
win_amdé4.wn1 LT LS 0

2. Windows %= < cmdX /=13 powershell

3. pip install C:\path_to_download\numpy-1.11.1+mkl-cp35-cp35m-win_amd64.whl

DINYT—VTERIEWE BEAED/NY T—Y 7 RSB WinpythonT « A FJE 21—+ 3
Ve lLT. TBHODEINE2THIENTELXT. (C. Anaconda Python7 4 2 b UE 2—v
UL BN LOLDDINY T—IDA VX h—LENTHET,

{) 51 j@@&)é\/_Z‘i\ {)#m_ |\ ‘gﬁéccnda/\ﬂ\y /7__‘\/7*_‘\/37 T—g‘— o

l. condagi‘rj \JD_ |< L/_C’( \JZ |\—}b L/C<3t’1cia °
2. WindowsY—X+IL&5&ZE T,
3.3YY |< td" Li ?conda install numpy

Linux CH 1> A h—IL

NumPyld. HZLinux7T A X hVEA—y3 VDT 7L MDYRI M)TTE. [FLinuxT 14 X
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http://docs.python-guide.org/en/latest/dev/virtualenvs/
http://docs.python-guide.org/en/latest/dev/virtualenvs/
http://docs.python-guide.org/en/latest/dev/virtualenvs/
http://conda.pydata.org/docs/intro.html
http://conda.pydata.org/docs/intro.html
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NJE 21—y 3 VN r—IUhA UZ h—LENEDE LTS VR h—ILTEST T,

W CDODDLinuxT 14 A M JEa—¥ 3 U Tld. Python 2.x& Python 3.XDPNumPy/ N T—U 37z
WE 9. Ubuntu&DebianTld. APT/ XY T —YURRXR—IUNEDTYRXTLL AL Crumpy &4
Zh—LLET

sudo apt-get install python-numpy
sudo apt-get install python3-numpy

DT 4R MJEa—v3 VTS zypperSuse. yumFedorak ED/NY T—I R RZ—Ux 2 LET

LbHbTEET

pip install numpy # install numpy for Python 2
pip3 install numpy # install numpy for Python 3

pipld. BELNUXT A X MVE2I—Y3 VDT T74L bDOYRY MNJTTE. Python 2& Python
CELTA VR h—ILTELT.

sudo apt-get install python-pip # pip for Python 2
sudo apt-get install python3-pip # pip for Python 3

A UZ M= 5ipDPython 2& pips Python/ N\ 7T—V % A X h—ILF B/cbDEY T T %
Python®D3D/=HIC. LHL. V—ZX D onumpyEtLl R SH/-DICx LD/ T—T 0 TN
45, Fortrant EELEA VI M—LT 2hrhb Ll I LTRE N,

:/Z%Ab&)LTnumpyélf VA l\_)bg—éj—f(j—c‘& < N virtualenvz.:f 50)7IPython/\°“/ /7__3)%
LCThumpy EICA VX R—L T HDHLTETETO(EIHIEHBHLIET. UbuntuTIlE. virtualenvld
EOTA VAN —LTELT

sudo apt-get install virtualenv

(. Python 2% /= (3 Python 3Dvirtualenv® L TICLTHD . 1ipE L Trumpy BA VX b—IL LE
-a—o

virtualenv venv # create virtualenv named venv for Python 2

virtualenv venv -p python3 # create virtualenv named venv for Python 3

source venv/bin/activate # activate virtualenv named venv

pip install numpy # use pip for Python 2 and Python 3; do not use pip3 for Python3

7% A4 R— K
numpyEYVa1—L &4 UR—MLT. ZDELE T,

import numpy as np
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FEAEDTIE. pEnumpy®PELTLET. I—RTIE "np"ld "numpy" 2950 ELE T,

x = np.array([1,2,3,4])

Rackspace 354y 2y —/)—h

Jupyter/ — |\7\“'/7 3. 4 Ug 2074 7“7;[7“3@-'7:’\*—20)?3—0 ‘5(3{) & :E) td)python’&?
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tmpnb.org Crumpy & L TH %

1. tmpnb.orglc 7 Z € X

2. Welcome to Python.ipynbd DD\
3.>> Python 2& /=3

4. New >> Python 3

F 274 U ThumpyZ L8 % & T hitps://riptutorial.com/ja/numpy/topic/823/numpy & (Y & %
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2:ndarrayz % 77 5 29 %

® def __array_prepare__ (self, out_arr: ndarray, context: Tuple[ufunc, Tuple, int] = None) ->
ndarray: # called on the way into a ufunc

® def __array_wrap__(self, out_arr: ndarray, context: Tuple[ufunc, Tuple, int] = None) ->
ndarray: # called on the way out of a ufunc

® _ array_priority__: int # used to determine which argument to invoke the above methods on
when a ufunc is called

® def _ _array_finalize_ (self, obj: ndarray): # called whenever a new instance of this class
comes into existence, even if this happens by routes other than _ new

class MySubClass (np.ndarray) :
def __new__ (cls, input_array, info=None) :
obj = np.asarray (input_array) .view(cls)
obj.info = info
return obj

def __array_finalize_ (self, obj):
# handles MySubClass(...)
if obj is None:
pass

# handles my_subclass[...] or my_subclass.view (MySubClass) or ufunc output
elif isinstance(obj, MySubClass):
self.info = obj.info

# handles my_arr.view (MySubClass)
else:
self.info = None

def __array_prepare__ (self, out_arr, context=None):
# called before a ufunc runs
if context is not None:

func, args, which_return_val = context
return super () .__array_prepare__ (out_arr, context)
def __array_wrap__(self, out_arr, context=None):

# called after a ufunc runs
if context is not None:
func, args, which_return_val = context

return super().__array_wrap__ (out_arr, context)

1z mo}contextg T funchUﬂC?% 6np.add ~ args% étuple N Uwhich_return_val ufuncwaé
nTtnwsHLc

A2 24 UTndarray® ¥ 72 229 % %E hitps://riptutorial.com/ja/numpy/topic/6431/ndarray &
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3: np.linalgZ= - 7z
IN—3321.8TI3. np.linalg(’\ DOMDIL—F . O I_ZQ‘VOJ T?é:ttﬁ?%g 9.

22X, OERoNTWS, L—FUI3eTEEXT. 2EZIE. Ald2DDARON=33DE L
TNk q.

np.random.seed (123)

A = np.random.rand (2,3, 3)

b = np.random.rand (2, 3)

X = np.linalg.solve (A, Db)
print np.dot (A[O0,:,:], x[0,:])

# array ([ 0.53155137, 0.53182759, 0.63440096])

print b0, :]
# array ([ 0.53155137, 0.53182759, 0.63440096])

@npﬁf\’J}\Jh‘Ja (..

(..., M, M) array_like o

M, M) array_like& 5&/\3}_7%Lt:h% L_C('\i?a :

.7

Examples

np.solve C> AT L% <
DIDDEZTHIELL D

x0 + 2 * x1 + x2
x1 + x2
x0 + X2

D&« x —pE LTI EMTELT,

A = np.array([[1, 2, 11,
[O’ 1’ 1 14

(1, 0, 111)
]

]
]
]
b = np.array([4, 3, 5])

(. np.linalg.solve%j—cx%%i El

x = np.linalg.solve (A, Db)
# Out: x = array([ 1.5, -0.5, 3.5])

AIETHETNEE DI EA. IXNTORTEITFNEZDERA. AJITEITNEIEDEIEAZD
‘JJ@.DT\‘J&‘QE‘@'AO 7Cé:2_li\ Al?@iﬁ@?%hli\ linalg.solveE'ZJ(?—é:]_ina]_g_solvebss

LinAlgError: Singular matrix

A = np.array ([[1, 2, 1],
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[2, 4, 21, # Note that this row 2 * the first row
[1, 0, 111)
b = np.array([4,8,5])

:mck 57:(‘\/17__/»\‘3:\ np.linalg.lstsq—c—céi g—o
np.linalg.Istsqz L T2 AT LICZDH 5
F. VXATLEDHEONTWSEDHLDODICT S T7TA—FTT.

ADDEZTHELL D,

x0 + 2 * x1 + x2 = 4
x0 + x1 + 2 * x2
2 * x0 + x1 + x2
x0 + x1 + x2 = 4

{[—l]
o W

:n%A * x =Db

A = np.array([[1, 2, 1],
i,1,21,
[2,1,1],
[1,1,111)

b = np.array([4,3,5,4])
%hb\bnp.linalq.lstsq L/—Cnp.linalg.lstsq

x, residuals, rank, s = np.linalg.lstsqg(A,Db)

x(i\ residuals'iT%@\ Aaya%rank\ s‘jA %5)7(TA0 bbf@%j\ lstsq‘ib(\—-j—é‘\/
XTLELET.

A = np.array([[1, 2, 1],
i,1,21,
[2,1,11,
[1,1,111)
b = np.array([[4,3,5,4]1,11,2,3,4]]).T # transpose to align dimensions

x, residuals, rank, s np.linalg.lstsg(A,b)

print x # columns of x are solutions corresponding to columns of b
#[[ 2.05263158 1.63157895]

# [ 1.05263158 -0.36842105]

# [ 0.05263158 0.63157895]1

print residuals # also one for each column in b

#[ 0.84210526 5.26315789]

rankts(;AG)Jj'(: L. 2T & C?% 5.

A 224 U Tnp.linalgZ 2 /= &4 https://riptutorial.com/ja/numpy/topic/3753/np-linalg = 2 /=
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® numpy.cross(a, b) atbmﬁmlfillzﬁ(jé’\*ﬁ Q—BckZJ‘b
® numpy.cross(a, b, axisa=-1) af‘:bw’*ﬁ MILD. a®d St&a F)bfiaxisa(f_o“(éh&"?

® numpy.cross(a, b, axisa=-1, axisb=-1, axisc=-1) atb@’*ﬁ MILD. axisc_C'“é nriliotT
InXy L

® numpy.cross(a, b, axis=None) ODZ(:BU'%)’\*Q |\)|/0)th B(CBD‘%’\“O |\)b\ U@(:
27T

INT h—ty—

HENWTa. pERIF2DM2E 2133 RY MLTT. Ehnld. RV MLDITEbE.
a 2TH>THLW. . BLUIBlIERIPMLTHYD. .crossa,m TP MLDOT
. HBENVRT ML Espe pl3THNDUIDONY ML T T cross(a,b) @ cross (a,b) EpT b
b LEDPEELITT. &pld. LELTONITEBIZEDTT. TD. crossa, b ld

cross (a[0],b[0]), cross(alll, b[l]), ...big—cross(a[O],b[OJ), cross(al[l], b[1l]), ...

DD BHICTSEH. BT S IRBENODICEINIERI MLEDIENTEL T
axisazcross()’\eg h”/bﬂ:l//f Trj Féh'(“i?’b!o a7_:77j')|/ h?(;\ {)V)D'D

;’ (DEFTBEDEEDET. anionoldne UEELE T, cross DI D, <2 ML
&é‘:?%i j‘o aXiSCZ‘_CrOSS%O)O)&a |\)I/%I/’{ 7’7 |\‘§_éo 7_—.‘77-!-”/ FT‘J\
aXlSC(i{)@D< @?é% Li?o
axisa ~ axisb B&Uaxisc(:CTC(:?éz—I/\oij—go axistd)/\"?)(—?d)(nﬁ‘
NHOBPLICT . xicPDIFDEZELT TS

Examples

2DODXT ~NILD

Numpyld. RZ MLDI B ES B/2OD 0.8 LEST. RT M1, o, o1& 10, 1, 01 11, 0,
011310, 0, 11CTFe FUV—IFIBILIS0WET

>>> a np.array([1, 0, 0])

>>> b = np.array ([0, 1, 0])
>>> np.cross(a, b)

array ([0, 0, 11])

https://riptutorial.com/ja/lhome 10
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v,

VA 3T PLICLTOAEENET. LHL. NumpyRDhIndid, 2o0~T hL(C
EDET. RTPLDTIZOND (1, c21PI>. DICEHEE (01, 2, 01T D

>>> ¢ = np.array ([0, 2])
>>> np.cross(a, c)
array ([0, 0, 2])

Numpytndar:ay} A |\a>t L_c--dfédott[;& @\ croSS(iZg z |< r A \Jt LT@Jj LE -d—o

>>> a.cross (b)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'numpy.ndarray' object has no attribute 'cross'

1D I—ILTH 71 A
EESDH. 3 f2ld2dRT MLDICT B ENTES T,

>>> ag=np.array([[1,0,0],[0,1,01,(0,0,1]17])
>>> b=np.array([1,0,0])
>>> np.cross (a,b)
array([[ 0, 0, 0],
[ o, 0, -11,
[ 0, 1, 011)

ZDDIE . [np.crossa[0]- b. np.crossa[l]. b. np.crossa[2]. b]TT .

pld3-F/lF32-_T PLDTHNERBAD. L LTHITNIEDVIRA. E5THRITFNII. I ™
I5—T9%. EhibrvldTES

>>> b=np.array([[0,0,1],[1,0,0]1,10,1,011)
>>> np.cross(a,b)
array ([[ 0, -1, 0],

r o, 0, =ij,

(-1, 0, 011

‘iarray([np.cross(a[O],b[O]), np.crossf(al[l],b[l]), np.cross(al2],b[2])])
NDr7AaACKBED

D2DOMDTIZ. numpy(ia[o,;bew’{ﬁ RMIL. ap1, D520 ap2, g DBDORT ML TL1, & LE L
a10,:1 - Numpy.crosslCI3F T 3 UDaxisattdr V. "I bLETHETHENTELT. £

’)\

>>> a=np.array([[1,1,1],(0,1,0],(1,0,-111)
>>> b=np.array([0,0,1])

>>> np.cross(a,b)

array ([[ 1, -1, O],

https://riptutorial.com/ja/lhome 11
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https://docs.scipy.org/doc/numpy/reference/generated/numpy.dot.html
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[ 1, o0, 0],

[ 0, -1, 0I1)
>>> np.cross(a,b,axisa=0)
array([[ 0, -1, 0],

r i, -1, 07,

[ 0, -1, 0I1)
>>> np.cross(a,b,axisa=1)
array ([[ 1, -1, 07,

[ 1, o0, 0],

[ 0, -1, 0I1)

axisaleﬁO)l;(::(np.cross([l,l,l],b), np.cross([0,1,0],b), np.cross([1,0,-1]1,b)) o© 5:t77t)b F.Z?

(3. axisalcDBHBD>LDETSEELE T axisa=0ld (np.cross(11,0,11,0), np.cross((1,1,0],b),

np.cross([1,0,-1]1,b)) o

DATVIAVDINT ;=5 owisnd. 2THICLTLZLE T

INT A —Faxisataxisbld. T—F & EDE ST S EnumpylC LE T . 30D/NF *A—F axiscld
@ TH B BEEDLSICT S EnumpylC LET. & L.E® LT,

>>> np.cross(a,b, 1)
array ([[ 1, -1, 07,

[ 1, o0, 0],

[ 0, -1, 0I1)
>>> np.cross(a,b,1l,axisc=0)
array ([[ 1, 1, 0],

=1, 0, =ij,

[ 0, 0, O0I11)
>>> np.cross(a,b,1l,axisc=1)
array ([[ 1, -1, 07,

[ 1, o0, 0],

[ 0, -1, 0I1)

Lf:bfj_c\ axj_sc:]_tj__“jzr}b I\O'Da.Xj_SCZé L:bfl?)ni g—o axisc ~ &0 |\)|/0)‘;0)t)(l\/( \Jj_:‘y
91? L_C(l\i -§—o aXiSC(5t7_:72")|/ h?wwt&g—o axisc:O‘;\ ’\*9 |\)I/O)E'O):ba)axisc:ol:—_ lJ
Eg—o

axisa v~ axisb ~ athCkUaxisc%g—/{—c C‘C?%‘C‘i\ 330)/\5}_57%?/\0—(?%‘;5) @Et"/b
o ADDINT I —H  isTEBDIZT B EMTE. DIDDNTA—ZFIFCETNET. BSULIC
9 513, axisa. axisb. X/cldaxiscEF—/N\—F4 RLE T,

A 224 2 Thumpy.crossZ O https://riptutorial.com/ja/numpy/topic/6166/numpy-cross
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5. numpy.dot
* numpy.dota. b. out = None
NG Aty —

I
a Dlx

b Dl

T% OkW

numpy.dot

acbPZELET. actpNICRAT—F/ED1ITHS. 2 A T7—NEINET. TnolamndInk

F. outh'Zohnfc. Enhdnk 7.

Examples

@. Ry hT2oDBETSTEMNTELT. 1 DD, numpy.ndarray® B b A URX—&F 52

ETY,

>>> import numpy as np
>>> A = np.ones((4,4))
>>> A

array ([

1
1,
1
1

I = W =

[
[
[
[

N NN

>>> B = np.one
>>> B

array ([

I = W =

[ 1

[ 1

[ 1

[ 1
>>> A.dot (B

array ([[ 4

[ 4

[ 4

[ 4

S S S S — N~ S~ N~

SO DD

D& S20Enumpy 74 72U TY.

>>> np.dot (A, B)
array ([[ 4., 4.

N NN

DO

[ 4
[ 4.
[ 4

’
.7
’

https://riptutorial.com/ja/home
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NI ROL Rk

Ry M. 22D 1numpyPD Y MLRY NETBL-HICHTEIT.

>>> v = np.array([1,2])
>>> w = np.array([1,2])
>>> v.dot (w)

5
>>> np.dot (w, V)
5
>>> np.dot (v, w)
5

out’¥ 7 A—%

numpy B N> ATV 3 VDINTHF—Fout=NoneH D& d. CONIA—F=THLE.
eZ2UETEET. DR SnfceE o2 LETREINEIESE LD BXA—ENET.

>>> I = np.eye(2)

>>> T
array ([[ 1., 0.],
[ 0., 1.11)
>>> result = np.zeros((2,2))
>>> result
array ([[ O., 0.1,
[ 0., 0.11)
>>> np.dot (I, I, out=result)
array([[ 1., 0.],
[ 0., 1.11)
>>> result
array ([[ 1., 0.],
[ 0., 1.11)

DdtypeZEintlC LTHE L & .

>>> np.dot (I, I, out=result)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: output array is not acceptable
C-Array)

(must have the right type, nr dimensions, and be a

Fr. FortranA 7 AL TIIEL LTWSIEODESEE s T —(2LELDSETHE. TS

—bHLET.

>>> result = np.zeros((2,2), order='F")
>>> np.dot (I, I, out=result)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: output array is not acceptable
C-Array)

X7 KNILDIZT S

(must have the right type, nr dimensions, and be a

https://riptutorial.com/ja/lhome
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numpy.dotld. XZ MLDYZX MIEITEHLOICTEI TN NI MLOEIF. 8DD2DDORY
RILD)Z MD2DD8DDORYT MILDKSICZ 5L D, THRIFNISHEDIBA.

>>> g
array ([ [

[
>>> b

array ([[

[

1o,
3oy

1,
9o

4

4

>>> np.dot (a,

array ([[

[

RIMLODYZEIBEIZILTENTHSLDESTYT .

>>> b
array ([

[
[
[
[
[
[
[

[

19,
12.

O J o U b w N

4

4

4
4
4
4
4
4
4
4

>>> np.dot (a,

array ([[

[
[
[
[
[
[
[

19,
22, o
25 o
28.
31 .
34.
37 o
40.

4
4
4
4
4
4
4
4

2.1,
1.1]

2o
10.

b)

22, o
16.

10.
11.
12.
13,
14.
15,
16.

12 .
16.
20.
24.
28.
32 o
36.

)

4

4

11.

25 o
20.

~

28.
24.

~

~

5o
13,

31 .
28.

14.

34.
32 o

~

7
15,

37 o
36.

16.

40.
40.

FOELOICKRY MDIZNZT BB DT T

Ry MIRICTITW. TA VY LETEHENEHDVEITT. EOBLDIIDESICEDET

>>> np.einsum('...ij,...3"', a,

b)

LD ETID. DUXNITHEDOIIEIDIFoNET. Zhid. Ry bhE>/ICETRAERT

ER

1],
311,
51,
711,
91,
1111,
131,
1511,
177,
1911,
217,
2311,
251,

https://riptutorial.com/ja/lhome
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(26, 2711,

[[28, 291,
[30, 31111)
>>> np.einsum('...i3,...3"', a, b)
array ([ [ 9., 29.1,
[ 58., 82.1,
[ 123., 151.],
[ 204., 236.1],
[ 301., 337.1,
[ 414., 454.],
[ 543., 587.1,
[ 688., 736.11)

numpy.dotld. JX FDRZ MLDED I SDFTEHXD ML EDIFSHIcHIITELT. ZNid
DI EOBLUETRHE. M EDTOTT. COESEBDICIFH >EEENTIT I
FEAEENE T

>>> np.diag(np.dot (b,b.T))
array ([ 82., 104., 130., 160., 194., 232., 274., 320.])

ZEDEELIZRY RTESY S B

>>> (b * b).sum(axis=-1)
array ([ 82., 104., 130., 1e60., 194., 232., 274., 320.])

IA4A Y LETHEIT.

>>> np.einsum('...j,...3', b, b)
array ([ 82., 104., 130., 160., 194., 232., 274., 320.1)

A 224 2 Thumpy.dotZ & https://riptutorial.com/ja/numpy/topic/3198/numpy-dot
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6: numpy? ~7 7 110

Examples

WA+ ) T 7 AL %L Znumpy? £ B—R

x = np.random.random([100,100])

x.tofile ('/path/to/dir/saved_binary.npy")

y = fromfile('/path/to/dir/saved_binary.npy"')
z = y.reshape (100,100)

all (x==z)

# Output:

# True

LIZOTX AN 7 7ALD S T—5Z2 AL

np.loadtxt‘;\ CSVD T 74 LWehblz-OICTEXT.

# File:

# # Col_1 Col_2

# 1, 1

# 2, 4

# 3, 9

np.loadtxt ('/path/to/dir/csvlike.txt', delimiter="',"', comments='#")
# Output:

# array([[ 1., 1.1,

# [ 2., 4.7,

# [ 3., 9.11)

np.fromregex%j_c L/j i %t: tb§?%$ ?’

np.fromregex ('/path/to/dir/csvlike.txt', r' (\d+),\s(\d+)"', np.int64)
# Output:

# array ([[1, 1],

# (2, 41,

# (3, 911)

T—5 ZCSVDASCI7 7 1L L TT 5

7+D7np.loadtxt N np.savetxt% L/—C7_:_7 %ASC“77’()|/(:_C%$§—

import numpy as np
x = np.random.random([100,100])
np.savetxt ("filename.txt", x)

TFA—XY hET HICIZ

np.savetxt ("filename.txt", x, delimiter=", " ,

https://riptutorial.com/ja/home
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newline="\n", comments="$ ", fmt="%1.2f",
header="commented example text")

$ commented example text
0.30, 0.61, 0.34, 0.13, 0.52, 0.62, 0.35, 0.87, 0.48, [...]

CSV7 7 1L ZE
30D _aTILR—IUD

E—

fromfile = 0)7_

genfromtxt - 7__3(1 |\77’(}|/b\‘57_: Q%D_F L/i a—o (; fB@(Céhi 3'0 @®

skip_header®l3 D TEh. IAU MIIENET.

loadtxt -7__3(1 |\7?’()I/7b‘67_:_9 E’Jj;}i?o 7__5(1 |\7?’()|/0)‘;\ CO)E’D

BHVE .

HDEDNAF)TFT—HEHH. IIENEZTXIRNT7AILET BT
s CDETBHE. tofler VY RELTEINT—TEHHENTEIXT,

genfromtxtwj—: &)0)5\‘//\_?% 6loadtxt ° genfromtxt‘g\ 774 )I/%-g— %7\:&3@ < DINZ ;—

FESTHSIZH. HTY.
Lz, LIz7—% £721&

7274 )I/myfile.csv(\——w%myfile.csv L/i g—o

#descriptive text line to skip
1.0, 2, 3
4, 5.5, 6

import numpy as np

np.genfromtxt ('path/to/myfile.csv',delimiter=","',skiprows=1)
A%

array ([[ 1. , 2. , 3. 1,
[ 4.

L7z, 7—%

1 2.0000 buckle_my_shoe
3 4.0000 margery_door

import numpy as np
np.genfromtxt ('filename', dtype= None)

array ([ (1, 2.0, 'buckle_my_shoe'), (3, 4.0, 'margery_door')],

dtype=[('£f0', '<i4'"'), ('fl', '<f8'"), ('f2', '[S14")])

https://riptutorial.com/ja/lhome
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http://stackoverflow.com/a/26296194/1461850
http://stackoverflow.com/a/15481761/1461850
http://stackoverflow.com/a/15481761/1461850
http://stackoverflow.com/a/15481761/1461850
http://stackoverflow.com/a/15481761/1461850
http://stackoverflow.com/a/15481761/1461850
http://stackoverflow.com/a/15481761/1461850
http://stackoverflow.com/a/15481761/1461850
http://stackoverflow.com/a/15481761/1461850
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http://stackoverflow.com/a/15481761/1461850
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http://stackoverflow.com/a/15481761/1461850
http://stackoverflow.com/a/15481761/1461850
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dtype=None.§— é t N bfb hi .g—o

D

J74)01234567891011221314151617 1819 2021222324

(C
result=np.fromfile (path_to_file,dtype=float, sep="\t", count=-1)

K224 U Thumpy® 7 7 4 IL10%Z T https://riptutorial.com/ja/numpy/topic/4973/numpy P 7 7 A
Lio
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http://stackoverflow.com/a/12902173/1461850
http://stackoverflow.com/a/12902173/1461850
http://stackoverflow.com/a/12902173/1461850
https://riptutorial.com/ja/numpy/topic/4973/numpy%E3%81%AE%E3%83%95%E3%82%A1%E3%82%A4%E3%83%ABio
https://riptutorial.com/ja/numpy/topic/4973/numpy%E3%81%AE%E3%83%95%E3%82%A1%E3%82%A4%E3%83%ABio
https://riptutorial.com/ja/numpy/topic/4973/numpy%E3%81%AE%E3%83%95%E3%82%A1%E3%82%A4%E3%83%ABio
https://riptutorial.com/ja/numpy/topic/4973/numpy%E3%81%AE%E3%83%95%E3%82%A1%E3%82%A4%E3%83%ABio
https://riptutorial.com/ja/numpy/topic/4973/numpy%E3%81%AE%E3%83%95%E3%82%A1%E3%82%A4%E3%83%ABio

7 FT—HI DT ALY )T

Examples
T—IIIC KB T—HDT 4L T )T

numpywwhere(:zg)nf: b§1 jj—f(j’@\ %hfitrue numpy.nonzerot t/ LEns condition MDA \J7_:
YORELET. N3, ZAoNICET DA UTYIRET HICHDICTELT.

import numpy as np

= np.arange (20) .reshape (2,10)
a = array((l[ 0, 1, 2, 3, 4, 5, 6, 7, 8, 9],
(1o, 11, 12, 13, 14, 15, 16, 17, 18, 19]1)

4+ o 0

# Generate boolean array indicating which values in a are both greater than 7 and less than 13
condition = np.bitwise_and(a>7, a<l13)

# condition = array([[False, False, False, False, False, False, False, False, True, True],
# [True, True, True, False, False, False, False, False, False, False]l,
dtype=bool)

# Get the indices of a where the condition is True
ind = np.where (condition)
# ind = (array([O, O, 1, 1, 1]), array([8, 9, 0, 1, 2]))

keep = al[ind]
# keep = [ 8 9 10 11 12]

AVTYIRBELEVIF cxtracc B LTIDDRTYITTELT. SITE conaition®ED
ELTLEID. 20& LTHMtruePET K DarraylCZAE T

# np.extract (condition, array)
keep = np.extract (condition, a)
# keep = [ 8 9 10 11 12]

ijxty%where y:tbs?%ij—o ':0)\ (:(iwa\*True—C‘\ ydj(gFalseia—o

# Set elements of a which are NOT greater than 7 and less than 13 to zero, np.where (condition,
X, Y)

a = np.where(condition, a, a*0)

print (a)

# Out: array([[ O, O O 0 0 0 0, 0, 8, 91,
# (o, 1, 12, o, o0, o0, O, O, 0O, O0OID

A>TV I A% T 4T TF5

BT—XTIR. T—=5274LT)UITTELT,

a = np.random.normal (size=10)
print (a)

https://riptutorial.com/ja/home 20



#[-1.19423121 1.10481873 0.26332982 -0.53300387 -0.04809928 1.77107775
# 1.16741359 0.17699948 -0.06342169 -1.74213078]
b = al[a>0]

print (b)
#[ 1.10481873 0.26332982 1.77107775 1.16741359 0.17699948]

T4 VTT—=IDT4ILT Y UT %L https:/Iriptutorial.com/ja/numpy/topic/6187/7 —%5 M7
ATV T

https://riptutorial.com/ja/home
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8 T—ILA TR

Examples

T—IL D

7‘~_)|/';:\ %j—ét%(:dtypGZbool% L/T??%ij—o 0 ~ None -~ Falseii’:(i@@(iﬁuetfi&‘

nxd.

import numpy as np
bool_arr = np.array([l, 0.5, 0, None, 'a', '', True, False], dtype=bool)

print (bool_arr)
# output: [ True True False False True False True False]

HBNE. numpyld. EXAT—DT. TR LDOTHIONSEEICT—LOEICLIT.

arr_1 = np.random.randn (3, 3)
arr_2 = np.random.randn (3, 3)
bool_arr = arr_1 < 0.5

print (bool_arr.dtype)
# output: bool

bool_arr = arr_1 < arr_2
print (bool_arr.dtype)
# output: bool

o4 v TT—IA VT & hitps:/Iriptutorial.com/ja/numpy/topic/6072/ 7—IL A 2Ty

3

https://riptutorial.com/ja/home
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9 T T LT—H D
X

HETEHE-ODOLET S,

NUMPY D randon BV 2—IL(E. OBLUET 5T U5 LT

CZICOoHNE T,

Examples
VA I ANV

# Generates 5 random numbers from a uniform distribution [0, 1)
np.random.rand (5)
# Out: array([ 0.4071833 , 0.069167 , 0.69742877, 0.45354268, 0.7220556 1)

=935

random. seed

np.random.seed (0)
np.random.rand(5)
# Out: array ([ 0.5488135 , 0.71518937, 0.60276338, 0.54488318, 0.4236548 ])

VIRL—BIFTIVIOINETHIEIZEDT

prng = np.random.RandomState (0)
prng.rand(5)
# Out: array ([ 0.5488135 , 0.71518937, 0.60276338, 0.54488318, 0.4236548 1)

# Creates a 5x5 random integer array ranging from 10 (inclusive) to 20 (inclusive)
np.random.randint (10, 20, (5, 5))

Out: array([[1l2, 14, 17, 16, 18],
(s, 11, 16, 17, 171,
(s, 11, 15, 19, 18],
(19, 14, 13, 10, 137,
[15, 10, 12, 13, 18]11)

WSS Y LY Y TILE TS

letters = list ('abcde')
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3ETUTLICLET X - LETESS.

np.random.choice (letters, 3)

L
Out: array(['e', 'e', 'd'],
dtype="'<Ul")

rLOYUTIUT

np.random.choice (letters, 3, replace=False)
T

Out: array(['a', 'c', 'd'],
dtype="'<Ul")

C&ENTS

# Choses 'a' with 40% chance, 'b' with 30% and the remaining ones with 10% each
np.random.choice (letters, size=10, p=[0.4, 0.3, 0.1, 0.1, 0.1])

v

Out: array([lal, VbV, lel, VbV, lal, VbV, lbl, VCV, lal, VbV],
dtype='<U1l")

v

DS LEZET S
HOZDY U TILEd 5

# Generate 5 random numbers from a standard normal distribution
# (mean = 0, standard deviation = 1)
np.random.randn (5)

# Out: array([-0.84423086, 0.70564081, -0.39878617, -0.82719653, -0.4157447 1])

# This result can also be achieved with the more general np.random.normal
np.random.normal (0, 1, 5)

# Out: array([-0.84423086, 0.70564081, -0.39878617, -0.82719653, -0.4157447 1])

# Specify the distribution's parameters

# Generate 5 random numbers drawn from a normal distribution with mean=70, std=10
np.random.normal (70, 10, 5)

# Out: array ([ 72.06498837, 65.43118674, 59.40024236, 76.14957316, 84.29660766])

numpy.random(: ‘J\ poisson ~ Dbinomial ~ logistic’l &G)('\ < jb\d)iﬁ% @i -d_

np.random.poisson (2.5, 5) # 5 numbers, lambda=5
# Out: array ([0, 2, 4, 3, 5])

np.random.binomial (4, 0.3, 5) # 5 numbers, n=4, p=0.3
# Out: array([1l, 0, 2, 1, 0])

np.random.logistic (2.3, 1.2, 5) # 5 numbers, location=2.3, scale=1.2
# Out: array ([ 1.23471936, 2.28598718, -0.81045893, 2.2474899 , 4.15836878])
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Qlv

4 UF 30 ET— R4 U hDE Y MITIZH S,
Examples

np.polyfit?

C. $fx=mx+c$PTIT5T—5 v rELIT.

npoints = 20

slope = 2

offset = 3

X = np.arange (npoints)

y = slope * x + offset + np.random.normal (size=npoints)

p = np.polyfit(x,y,1) # Last argument is degree of polynomial

2Bl EESICIZ

import matplotlib.pyplot as plt

f = np.polyld(p) # So we can call f (x)
fig = plt.figure ()

ax fig.add_subplot (111)

plt.plot (x, y, 'bo', label="Data")

plt.plot (x,f(x), 'b-',label="Polyfit")

plt.show ()

Z DI, hitps: //docs.scipy.org/doc/numpy/reference/generated/numpy.polyfit. htmlPnumpy® R
X2 ,AUMICELTHES,

np.linalg.lstsq?
polyfit LT7—%t v b & L& T

npoints = 20

slope = 2

offset = 3

X = np.arange (npoints)

y = slope * x + offset + np.random.normal (size=npoints)
CJcAb | 2E T B EILL DT Ab=cDYRATLETHEILLDTEDITISHILEHLS

import matplotlib.pyplot as plt # So we can plot the resulting fit
A = np.vstack ([x,np.ones (npoints)]).T
m, ¢ = np.linalg.lstsqg(A, y)[0] # Don't care about residuals right now
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fig = plt.figure()

ax = fig.add_subplot (111)

plt.plot (x, y, 'bo', label="Data")

plt.plot (x, m*x+c, 'r—--',label="Least Squares")
plt.show ()

Z DI hitps: //docs.scipy.org/doc/numpy/reference/generated/numpy.linalg.Istsg.html(C & %
numpy®~¥ Z a3 7L LTI T

A V24 Tl =T hitps:/riptutorial.com/ja/numpy/topic/8808/7%
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11:
X

NDE fold naarraysl@« numpyPIT7FTYVIO T, ULT—9 DT S/HDCENET. Tho

[d. DOPythonPEL ONfclrT—5 % LE T

T, ©OXRIKMNLOOOT—FILT 55T 5. XML, DIL—TELDBHIEENMICEINE T

Examples
D

D

np.empty ((2,3))

D, ZoplFEINTHhEWZ EICLTRE N,

TNEHICDOAHTT.

VA5

np.array([0,1,2,3])
# Out: array ([0, 1, 2, 31)

=95

np.arange (4)
# Out: array ([0, 1, 2, 31)

Pozg3%

np.zeros ((3,2))
# Out:

# array ([[ 0., ,
# [ 0., O],
# [ O,

T5

np.ones ((3,2))
# Out:

# array([[ 1., ’
# [ 1., 1o],
# [

Lizhs>T. 54 5ZMId. MTI—RIZH
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DT ATLET S

np.linspace(0,1,21)

# Out:

# array([ 0. , 0.05, 0.1,
# 0.45, 0.5, 0.55,
# 0.9 , 0.95, 1. ]

07D ETATLETS

np.logspace (-2,2,5)

# Out:

# array ([ 1.00000000e-02,
# 1.00000000e+01,
IN=rozd3

0.15, 0.2 , 0.25, 0.3 , 0,35,

0.6 , 0.e65, 0.7, 0.75, 0.8
)

1.00000000e-01, 1.00000000e+00,
1.00000000e+027)

np.fromfunction (lambda i: i**2, (5,))

# Out:
# array([ O., 1., 4.,

9., L16.1)

np.fromfunction (lambda i, Jj: i**2, (3,3))

# Out:

# array([[ 0., 0., 0.1,
# [ 1., 1., 1.1,
# [ 4., 4., 4.11)

X = np.arange (4)
X
#Out:array ([0, 1, 2, 31)

2ZhS5—IICTT

x+10
#Out: array([10, 11, 12, 13])

2ZhS5—IICTT

X*2

#Out: array ([0, 2, 4, 6])

niICTT

X+x
#Out: array ([0, 2, 4, 6])

niICTT

X*X

#Out: array ([0, 1, 4, 9])

’

0.4 ,
0.85,
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Ky hEfld. OIS,

x.dot (x)
#Oout: 14

Python 3.5Tld. ¢S ELTENX LI

x = np.diag(np.arange (4))
print (x)
Out: array([[0, 0, 0, O],
[0, 1, o, 01,
[0, o0, 2, 01,
[0, 0, 0, 311)

print (x@x)
print (x)
Out: array([[0, 0, 0, O],
@, 1, ©, @,
(o, o, 4, 01,
[0, 0, 0, 911)

LEd. #LAaE—%LET. 41 VTL—XTIIHDEIEA.

#np.append (array, values_to_append, axis=None)
x = np.array([0,1,2,3,4])

np.append(x, [5,6,7,8,9])

Out: array ([0, 1, 2, 3, 4, 5, 6, 7, 8, 9])

Out: array ([0, 1, 2, 3, 4])
= np.append(x, [5,6,7,8,9])

R R

Out: array ([0, 1, 2, 3, 4, 5, 6, 7, 8, 9])

hstack « X7V P. HITLRZT YD
vstack « X7V, RFv

np.hstack (tup), np.vstack (tup)
= np.array ([0,0,01])
= np.array ([1,1,1])

NOOX #E

= np.array([2,2,2])

np.hstack (x,v, z)

# Out: array([0, O, O, 1, 1, 1, 2, 2, 2])
np.vstack (x,v, z)

# Oout: array([[0, 0, O],

# (1, 1, 11,
# (2, 2, 211
T A

RT2ARY T YT RZ:i:5THO. @A UTYIREE. s34 UTY IR (BRXTYTY

A XTYH. OPythonT—5 £IC. DDA VTV o Z30TH .
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X = np.arange (10)
x[0]
# Out: O

x[0:4]
# Out: array ([0, 1, 2, 3])

x[0:4:2]
# Out:array ([0, 2])

Do ZzZonNEd. 3ODOICTIZEeI LET

x[-1]
# Out: 9
x[-1:0:-1]

# Out: array([9, 8, 7, 6, 5, 4, 3, 2, 11])

. E2 X TH2TCTSHEICE>TTIERTELT.

X = np.arange (16) .reshape((4,4))
X

# out

# array([[ O, 1, 2, 3],

# [ 4, r 6, 71,

# [ 8 9, 10, 1171,

# [12, 13, 14, 15]11)
x[1,1]

# Out: 5

x[0:3,0]

# Out: array ([0, 4, 8])

x[0:3, 0:3]
# Out:
# array([[ 0, 1, 2],
# [ 4, 5, 61,
# [ 8 9, 1011)
x[0:3:2, 0:3:2]
# Out:
# array ([[ 0, 2],
# [ 8 1011)

D

arr = np.arange (10) .reshape (2, 5)
.transpose} Y R %7

arr.transpose ()

# Out:

# array ([ [0, 5],
# (1, 61,
# (2, 71,

NETOIL—LIgaRTENT T,
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arr.T
# Out:

S

array ([

+ o oW W

i =13 np.transpose

np.transpose (arr)
# Out:

# array ([ [0, 5]
[1, 6]
(2, 71,
[3, 8]
(4, 91

’

H H W

’

2. ChI3DELSCHEDETT. nd. DETHEMNTEEXT. 724U MTIF. Zhig

array.shape(: L/array.shape

a = np.arange (12) .reshape((3,2,2))

a.transpose () # equivalent to a.transpose(2,1,0)
# Out:

# array ([[[ 0, 4, 8],

[ 2, 6, 1011,

(1, 5 91,
t 3 7, 11111)

H= H o

LU, A YTV I XDODONTY

a.transpose(2,0,1)

# Out:

# array([[[ 0, 21,

# [ 4, 6],

# [ 8, 1011,
#

# [ri, 31,

# [ 5, 71,
# [ 9, 11111)

a = np.arange (24) .reshape((2,3,4)) # shape (2,3,4)

a.transpose (2,0, 1) .shape
# Out:
# (4, 2, 3)

T—ILA Ty IR
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arr = np.arange (7)
print (arr)
# Out: array ([0, 1, 2, 3, 4, 5, 6])

AN Z—EDIEboolean® LEX T

arr > 4

# Out: array([False, False, False, False, False, True, True], dtype=bool)

CDELT. 4L DEVDEETEHIEMNTELT,

arr[arr>4]
# Out: array([5, 61])

T—ILA VT YIS, 55HTTCELXTT 5.

# Two related arrays of same length, i.e. parallel arrays
idxs = np.arange (10)
sgqrs = idxs**2

# Retrieve elements from one array using a condition on the other
my_sqgrs = sqgrs[idxs % 2 == 0]
print (my_sqgrs)

# Out: array ([0, 4, 16, 36, 64])

D

numpy .reshape Unumpy.ndarray.reshape >L Y/ > F(St\ C#4z®%§—b§\ L/(l\

print (np.arange (10) .reshape ((2, 5)))
# [[0 1 2 3 4]
# [5 6 7 8 9]]

LhweL. EOTLIEA

a = np.arange(12)

a.reshape ((3, 4))

print (a)

# [0 1 2 3 4 5 6 7 8 910 11]

j—:f\f L. ndarray shape%%‘g— 5 ¢& (Etndarray °

a = np.arange(12)
a.shape = (3, 4)
print (a)

# [[ 0O 1 2 3]
# [ 4 5 6 7]
# [ 8 9 10 11]]

ZDIFERFLDE LNEEBAD. ndarrayl@ LIEATY TAYZICEN. FDonapelI ZOT

-

5 2
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N)—LEFTIVIIZNELTEDE DT HENET HI2TITT.

shape? I D1IDDODIF 1E To numpyl@HEICDIHICZ OO E LI T

a = np.arange (12)

print (a.reshape ((3, -1)))
# [[ 0O 1 2 3]

# [ 4 5 6 7]

# [ 8 9 10 111]
F i

a = np.arange (12)
print (a.reshape ((3, 2, -1)))

# [0 0 1]

# [ 2 3]1]
# [[ 4 5]

# [ 6 711
# [[ 8 9]

# [10 117171

a.reshape ((3, -1, —1))&&'0)0351’1?'0\&0\7_:4 ?L\J‘\/H ‘J(Jéh?\ ValueError%ZD_Li
g—o

TLADTo—RXx ¥ b
[EINumpyTTENET. LOD. §514 UTVIIOTHENEZ & LET.

# Create two arrays of the same size
a = np.arange (6) .reshape (2, 3)
b = np.ones (6) .reshape (2, 3)

a

# array ([0, 1, 27,

# [3, 4, 51)

b

# array([1, 1, 11,

# [1, 1, 11)

# a + b: a and b are added elementwise
a +b

# array([1, 2, 31,

# [4, 5, 6])

[F. FUY—Numpy [CE>THBDICLTTHIEHTES. I, DRODIC [ TA—KX v 2
Ml ENhTHW20OT. ORTZOYTICLTEINET.

# Create arrays of shapes (1, 5) and (13, 1) respectively
a = np.arange (5) .reshape (1, 5)
a
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array ([[0, 1, 2, 3, 4]1])
= np.arange (4) .reshape (4, 1)

array ([0
[1
[2
[3

’

’

= % o O O

]
]
I
1)

# When multiplying a * b, slices with the same dimensions are multiplied

# elementwise. In the case of a * b, the one and only row of a is multiplied
# with each scalar down the one and only column of b.

a*b

# array([[ O, O0, O, O, 01,

# [ o, 1, 2, 3, 41,

# [ 0, 2, 4, 6, 81,

# [ 0, 3, 6, 9, 1211)

CNEISILTH1EOIC. 2DT7L A EDTLAEDY TTA4 A0y avTTHIERHLTLRE

by,

# Create arrays of shapes (2, 2, 3) and (2, 3) respectively
a = np.arange(12) .reshape (2, 2, 3)

a

# array ([[[ 0 1 2]

[ 3 4 5]]

(L 6 7 8]

[ 910 11711])
= np.arange (6) .reshape (2, 3)
array ([[0, 1, 2],

(3, 4, 511)

H o O H

# Executing a*b broadcasts b to each (2, 3) slice of a,
# multiplying elementwise.

a*b

# array ([[[ 0, 1, 4],

# [ 9, 16, 2511,
#

# (r 6, 7, 1lel,

# [27, 40, 55]111)

# Executing b*a gives the same result, i.e. the smaller
# array is broadcast over the other.

Tw-oanxdy

. 2DDTFLADOHSHETHEEhbNS,

VIATIZ. OHLOMBICAVR—R I MNZEIZENE T, 200TFT«4 Avvaviz. Lbohm

1 DD HVNET. ODBOELDEH N ET S, T5IFENE 0.
DHBHD

(7, 5, 3) # compatible because dimensions are the same
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(7, 5, 3) # compatible because second dimension is 1
(7, 1, 3)

(7, 5, 3, 5) # compatible because exceeding dimensions are not compared

(81,7 5)
(3, 4, 5) # incompatible
(5, 5)
(3, 4, 5) # compatible
(1, 5)
CFHDIEDEHNTT .

ICCSV 7 7 ALDZTT 5

filePath = "file.csv"
data = np.genfromtxt (filePath)

dFTvavhptR—bEnhTnEsd. FxatobslTdf2ENn
data = np.genfromtxt (filePath, dtype='float', delimiter=';"', skip_header=1, usecols=(0,1,3) )

+ > X—Mnndarray

numpy@tﬁé?—’? (& ndarray n@_C’?'o ndarraywl;

e ThbE. ENOLIILT—YDET
e WAZXDEL . DY A X ET HnOODT TLIZE>TZoN%

1
X = np.arange (15)
# array([ O, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 141])
x.shape
# (15,)
2
X = np.asarray([[0O, 1, 2, 3, 4], [5, 6, 7, 8, 91, [10, 11, 12, 13, 14]11])
X
# array([[ O, 1, 2, 3, 41,
# 5 6, 7, 8, 91,
# [10, 11, 12, 13, 1411)
x.shape
# (3, 5)
3
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np.arange (12) .reshape ([2,3,21])
EEFICETSHICZIE. DELSICLET.

X = np.empty ([2, 2])
# array([[ 0., 0.1,
# [ 0., 0.11)

F_ LR Y AT ALY

T—HIETI7FL NTfoatlicENTHE T

x = np.empty ([2, 2])
# array ([[ 0., 0.7,
# [ 0., 0.11)

x.dtype
# dtype ('float64d")

WCDODDT—=IDBENTNWS. numpyldT—7 & LE T
x = np.asarray([[1, 2], [3, 411])
x.dtype

# dtype ('int32")

E5EE numpyldadarayPTF—F ICOETICEX Y I MLESELET

x[1, 1] = 1.5 # assign a float value
x[1, 1]
# 1

# value has been casted to int
x[1, 1] = 'z' # value cannot be casted, resulting in a ValueError

TLAanTo—FExvy 2 b LTS 0,

x = np.asarray([[1, 21, [3, 411)
# array ([[1, 21,

[3, 411)
y = np.asarray([[5, 6]11)

# array ([[5, 6]])
DTII. 2x2E 12XV ML DSHVE FT. TFNTHLBEIRIESZENTEL T

 x +y
array ([ [

[

. 81,

6
8, 1011)

nlg. [ Ui JledTd

array ([[5, 6],
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numpy.save £ numpy.load?
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import numpy as np

a = np.random.randint (10, size=(3,3))

np.save ('arr', a)

az = np.load('arr.npy')
print a2
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