ENXn4EEE, FEEE L TE R R SR,

1 2FR

- IFE, BYEE THKE,
- EE, —4#EAH, —HKE,
o FERE, "H4EER, “BKE
- KB, SHEHAE, KE,

2 KR

o AJLMERBE, REXELMTE. nERETE. B8, DEFNATUERnESMTE. R
2. BE. Bl KERXnELE=ENREE.

“HE: WARHBS VMR, 3%

HWE: WASMENRERSZD. HER(2,34)

ToE FRETEAERIRHE. FUBHEL, BXHEZM., F5BEL, F5T0.

PIRMGREARR. FIRAHRAERNLERTLAR. [11[1,2]]. K&, BRERNERVR—H.

T IKEAHEATTLIE=R, —F 4%, “i=4, =kIu4,

MNTEEREAR, MZR=HEE, —HEERE2, “HERE3, “HEER4

FEEA LR, HENEERmAZETEEEN ML, DENSIEREAS MR/,
BHERINEN, RERRERN. SHEESSMELE. (KERIEEBMIVEE. SHILIRSHE
“,

3iz8
. ESENMEE, WRAEE,
. FEMENIINEE, W IE.
. TR, EAE, ECEEIRE.
S, RRMSE,

4 4EZi5ER

ndarray(ZH4EER4E) ENumpy MERIEIRESEEL. SYEEARYERRI AT NEGRRTERISA4ERE, 14ERT LR
BNES%ZE, 22ERTLIREAFETE, MR LIRS TS RESE,


af://n0
af://n2
af://n6
af://n16
af://n37
af://n45

— 4= ]

@ @ @ » axis 0
axis 1 axis 1
A . A ° P
(©)
axis 2
=S |8] 32 |=]
()
® ) )
» axis 0 » axis 0

o MRS EHARESEHITEN. MAN—HIERMIES:, RIEEAIRGITTLARk, j
ki, j kSRR,

o AT, B—MHEBAARTNER, numpyPRIEDaxis 0, FEINAIENRT LR N ELE R
ERIBELR (xi,).

o ETHETETR, FEAWMERT, numpyFIE gaxis 0Faxis 1, ZSEIRAIEAT LR FES
B EAIEELS (xi, yi) .

o E=HTEFR, FERA=MAZERNER, A HETEEM EnumpyhSUEIN T axis 2, ZEA
ROEETLIEAR SIS RS 8 ERUBELR (xi, y), zk) .

PythonsREJLARInumpyHfIndimflshapesk D RIEEHE, LURFAEXIN4EE FAHKE. B EAILL
RIERS [ PRVEECEAET, BmERAmMSE, RINELEXIMaxis0, #KIRAaxisl, axis2...

BE alimssE

1 ndarray¥J&R

o NUEEBRIS ndarray, BRE—RYIEXBEIRNES, L0 MrATFRHITESFTENZES.
« ndarray WS ERTHEREZEETTEIIZHEEIA.
« ndarray PSS NTTEERFHEREEEFME R/ NIXE,

2 ndarrayxEEX

1 numpy. array (object, dtype = None, copy = True, order = None, subok = False, ndmin = 0)


af://n60
af://n61
af://n69

£zt A
object HREERERNEG

dtype HATTRAEIERE, Ak

copy MREARESH, Tk

order ISR, CRITAR, FRFIARE, ARERARE (BHA)
subok BAREI— SRR —HRIEAE

ndmin IEEE R A R/NER

3 ndarray#{iE3EE
E=t ik
bool_ To/RBYEEEZERY (True BE False)
int_ BRIABIEEEREY (ST CiES Y long, int32 8k int64)
intc 5cHint EB—KE, —RR int328;int64
intp FIT S IREEESEE (T CHssize_t, —RRIBR AR int32 B int64)
ints FT (-128t0127)
int16 B (-32768 to 32767)
int32 EEH (-2147483648 t0 2147483647)
int64 B (-9223372036854775808 to 9223372036854775807)
uints FTRFSEEL (0t0255)
uint16 FToRFSEE (0t065535)
uint32 ToRFEEE (0to 4294967295)
uint64 ToRFEEEL (0 to 18446744073709551615)
float_ floate4 ZEEIES
float16 FREZERE, S 11RSAL, 5 MEEL, 10 MNERUL
float32 BEEZAE, 81 11RSAL 8 MBS, 23 1M EEIL
float64 WHBEZERE, BiE: 1S, 11 MBS, 52 MNES
complex_ complex128 ZKRERIFHE, BP 128 i1E%]

complex64 S8, TN 2 (LFRE (SEEOMEEED)

complex128 S8, TN 64 (\FREL (SEEOMEEERD)


af://n73

4 ndarray £ BYR(E
hLix

can_cast (from_, to[, casting])
promote_types (typel, type2)

min_scalar_type (a)

result_type (*arrays_and_dtypes)
common_type (*arrays)

obj2sctype (rep[, default])

5 BlERELREE

ik

WNSRRE R RN e AT SRR BL (Bl TammlaEte, W
iIR[E]True,

R[EType1FNType2 &R A LT 238 HIEE HE DAY SR/ INANI R ViR

BEFpRAIEEREL.

M irEa, REIES&/NA/IITLMRERENRIVRERM
RAVEESEL,

IRENGNumMPYSRELRTHIINIA TS 4M1S RIRISREL.
REENERIERRIRESRE,
1R

IREIXISRAIPYthon S ELRTFRE dtypeEiNumPyER](E.,

hix ik

dtype (obj[, align, copy]) BIEREIERTINISR,

format_parser (formats, names, titles|, ...]) RGN, BIR. TR R dtype,
6 HERBUEE

ik iR

finfo (dtype) F R SERIRIHBER T,

iinfo (type) BRI 2EBRE.

MachAr ([float_conv, int_conv, ...]) ZH 2S5
7 EESBY M

Bk ik

issctype (rep) REAENREARNREEIESRE,

issubdtype (argl, arg2)

issubsctype (argl, arg2)

issubclass_ (argl, arg2)

NRFE—NSEER LB R E PRI K/ S THISE
BUES, MR[E]True,

BES—ISHEDRE I SHTFE.

HE—RRERFE _MEAIFE.

find_common_type (array_types, scalar_types) BBV EEFIIINEER K,


https://numpy.org/devdocs/reference/generated/numpy.can_cast.html#numpy.can_cast
https://numpy.org/devdocs/reference/generated/numpy.promote_types.html#numpy.promote_types
https://numpy.org/devdocs/reference/generated/numpy.min_scalar_type.html#numpy.min_scalar_type
https://numpy.org/devdocs/reference/generated/numpy.result_type.html#numpy.result_type
https://numpy.org/devdocs/reference/generated/numpy.common_type.html#numpy.common_type
https://numpy.org/devdocs/reference/generated/numpy.obj2sctype.html#numpy.obj2sctype
https://numpy.org/devdocs/reference/generated/numpy.dtype.html#numpy.dtype
https://numpy.org/devdocs/reference/generated/numpy.format_parser.html#numpy.format_parser
https://numpy.org/devdocs/reference/generated/numpy.finfo.html#numpy.finfo
https://numpy.org/devdocs/reference/generated/numpy.iinfo.html#numpy.iinfo
https://numpy.org/devdocs/reference/generated/numpy.MachAr.html#numpy.MachAr
https://numpy.org/devdocs/reference/generated/numpy.issctype.html#numpy.issctype
https://numpy.org/devdocs/reference/generated/numpy.issubdtype.html#numpy.issubdtype
https://numpy.org/devdocs/reference/generated/numpy.issubsctype.html#numpy.issubsctype
https://numpy.org/devdocs/reference/generated/numpy.issubclass_.html#numpy.issubclass_
https://numpy.org/devdocs/reference/generated/numpy.find_common_type.html#numpy.find_common_type
af://n76
af://n99
af://n110
af://n124

Hi& g
typename (char) IR Bl EHHEEEAABRTIRAR.
sctype2char (sctype) REREdtypeIF IR/
: IR[EI5 ERB A AR 2B H AR RIS/
mintypecode (typechars[, typeset, default]) -
F.
maximum_sctype (t) REISHANLEERBEREIRERE,

B SN

1 BEARES

NumPy EERRILERIRR IR (rank) , FAEUEMMATEE, BPERBRVMEE, —4EEEROFEDD 1, —HEEARY
A2, LA,

REIHMRATLARRS axis, axis=0, FTnEss 0 MHE(TIE(E, BINE—FIITIRIE, axis=1, FroEHL
M TEME, BIXE—THITRME.

o R=RR=1EEEY
- FHESE R —4HREE.

2 $Hm T

B 1588

ndarray. ndim K, BRI E R E

ndarray. shape BRVHER, XITFRERE, nfTm3l

ndarray. size ETTRAIS AL, BT shape 1 n*m AYE
ndarray. dtype ndarray JSSRAYTTEREE

ndarray. itemsize ndarray WERFENTRIAN, LIFETARN

ndarray. flags ndarray XY]'%E"JW@{%,%
ndarray. real ndarrayﬁ%ﬁ’\_‘];‘gﬁﬁ
ndarray. imag ndarray ﬁ%ﬂ’\jﬁ%

BAXFMATENETX, BT —RESHANRSEREUTE, iEs
FEEEAXES.

ndarray. data


https://numpy.org/devdocs/reference/generated/numpy.typename.html#numpy.typename
https://numpy.org/devdocs/reference/generated/numpy.sctype2char.html#numpy.sctype2char
https://numpy.org/devdocs/reference/generated/numpy.mintypecode.html#numpy.mintypecode
https://numpy.org/devdocs/reference/generated/numpy.maximum_sctype.html#numpy.maximum_sctype
af://n144
af://n162
af://n163
af://n171
af://n204

SBIE eUEEH

1IE7EEE

Bix ik

o

REIEETERARNFIKRBLRIFECE, MicHIIIRILE
empty (shapel, dtype, order]) g

°

empty_like (prototypel, dtype, order, subok,

) IREIFARMISREL SLaEEEERAVFTEE.

e Nk SHEAE LA H "
eye (N[, M, k, dtype, order]) g@ DNHEH, Mt B, Bttt

identity (n[, dtype]) IR EWRREA.,

ones (shape[, dtype, order]) IREESTERARTIRENFEE, FHEFEAIL,
ones_like (a, dtype, order, subok, shape]) IREIFAR 528 SEEEAERAIENE.
zeros (shapel, dtype, order]) IREESTEFARFIREIFEE, HASETR.

zeros_like (a[, dtype, order, subok, shape]) IREIPR S SRE SR BRI T,
VREILA AR RS 2R fill_valuei&
full (shape, fill_valuel, dtype, order]) 13%@ TR, S elue

full_like (a, fill_value[, dtype, order, ...]) IREIFARFISEEL SEELERRRIEEEE.

2 NRBEIEEE


https://numpy.org/devdocs/reference/generated/numpy.empty.html#numpy.empty
https://numpy.org/devdocs/reference/generated/numpy.empty_like.html#numpy.empty_like
https://numpy.org/devdocs/reference/generated/numpy.eye.html#numpy.eye
https://numpy.org/devdocs/reference/generated/numpy.identity.html#numpy.identity
https://numpy.org/devdocs/reference/generated/numpy.ones.html#numpy.ones
https://numpy.org/devdocs/reference/generated/numpy.ones_like.html#numpy.ones_like
https://numpy.org/devdocs/reference/generated/numpy.zeros.html#numpy.zeros
https://numpy.org/devdocs/reference/generated/numpy.zeros_like.html#numpy.zeros_like
https://numpy.org/devdocs/reference/generated/numpy.full.html#numpy.full
https://numpy.org/devdocs/reference/generated/numpy.full_like.html#numpy.full_like
af://n204
af://n205
af://n241

K&

array (object[, dtype, copy, order, subok,
ndmin])

asarray (a[, dtype, order])

asanyarray (al, dtype, order])
ascontiguousarray (a[, dtype])

asmatrix (data[, dtype])
copy (a[, order])
frombuffer (buffer[, dtype, count, offset])

fromfile (file[, dtype, count, sep, offset])
fromfunction (function, shape, **kwargs)

fromiter (iterable, dtype[, count])
fromstring (string[, dtype, count, sep])

loadtxt (fnamel, dtype, comments, delimiter,

)

3 BUiBICRAYENE

Bk
core.records.array (obj[, dtype, shape, ...])

core.records.fromarrays (arrayList[, dtype,

)

core.records.fromrecords (recList[, dtype,

)

core.records.fromstring (datastring[, dtype,

)

core.records.fromfile (fd[, dtype, shape, ...])

4 BIFRFFENA

Bk
core.defchararray.array (obj[, itemsize, ...])

core.defchararray.asarray (obj[, itemsize, ...])

faik

BlE— M,

BRINEH A,
BN Andarray, {Biidndarray 38,

IREBIRFRHNESEE (ndim>=1) (CllR
F) .

LSEION EE Yyl

REIEENISRAVEERIT.,

R X —4EE A,

HRIESCA B i HI S P ROEHR MG — L.

BEES MR ERT— M RECRIE— N
4,

MENERTIS I — TR — 45504,
MFRFER RIS AR EEA IR LRI — 2R,

MRS ISR,

]
NEMEERIRIGE— M REE.

5

N (FmE) #EYIRCIZICREE

M AHEHBNCRIIZRBIE— Mrearray

RIEF RPN _HEEIEEIRE (RiF) IER
#R

HRIE IS AR eI A

ik
BlEE—chararray,

BRI Achararray, (NEVERTEHIEEE.


https://numpy.org/devdocs/reference/generated/numpy.array.html#numpy.array
https://numpy.org/devdocs/reference/generated/numpy.asarray.html#numpy.asarray
https://numpy.org/devdocs/reference/generated/numpy.asanyarray.html#numpy.asanyarray
https://numpy.org/devdocs/reference/generated/numpy.ascontiguousarray.html#numpy.ascontiguousarray
https://numpy.org/devdocs/reference/generated/numpy.asmatrix.html#numpy.asmatrix
https://numpy.org/devdocs/reference/generated/numpy.copy.html#numpy.copy
https://numpy.org/devdocs/reference/generated/numpy.frombuffer.html#numpy.frombuffer
https://numpy.org/devdocs/reference/generated/numpy.fromfile.html#numpy.fromfile
https://numpy.org/devdocs/reference/generated/numpy.fromfunction.html#numpy.fromfunction
https://numpy.org/devdocs/reference/generated/numpy.fromiter.html#numpy.fromiter
https://numpy.org/devdocs/reference/generated/numpy.fromstring.html#numpy.fromstring
https://numpy.org/devdocs/reference/generated/numpy.loadtxt.html#numpy.loadtxt
https://numpy.org/devdocs/reference/generated/numpy.core.records.array.html#numpy.core.records.array
https://numpy.org/devdocs/reference/generated/numpy.core.records.fromarrays.html#numpy.core.records.fromarrays
https://numpy.org/devdocs/reference/generated/numpy.core.records.fromrecords.html#numpy.core.records.fromrecords
https://numpy.org/devdocs/reference/generated/numpy.core.records.fromstring.html#numpy.core.records.fromstring
https://numpy.org/devdocs/reference/generated/numpy.core.records.fromfile.html#numpy.core.records.fromfile
https://numpy.org/devdocs/reference/generated/numpy.core.defchararray.array.html#numpy.core.defchararray.array
https://numpy.org/devdocs/reference/generated/numpy.core.defchararray.asarray.html#numpy.core.defchararray.asarray
af://n283
af://n303

5 YECHE

Hix

arange ([start,] stop], step,][, dtype])

B
E

RELEEERRMAISEMRRYE.

np.linspace(start, stop, num=50, endpoint=True,

retstep=False, dtype=None)

REHEERIRARAIZFERET.

logspace (start, stop[, num, endpoint, base, ...]) IREIFUASEZIEIS S 5.

geomspace (start, stop[, num, endpoint, ...])

meshgrid (*xi, **kwargs)

mgrid

ogrid

6 BlEER
Bix
diag (v[, k])
diagflat (v, k])
tri (N[, M, k, dtype])
tril (mf, k])
triu (m[, k])

vander (x[, N, increasing])
7 EENERE
hi&

mat (datal, dtype])

bmat (obj[, ldict, gdict])

FhE FER

REEFLSEZE (JUEI5RE) 13
S5,

M IRE IR EIAARAER .

nd_gridScffl, BiRE—NEERZHE
“meshgrid”,

nd_gridSefl, BIREI—MFHRAISH4E
“meshgrid”,

ik

TR LB MG LA,
ERREFRISAEAXI AR —4E504.
EEEN AL RIAT BRI ENTRIEE.
BN T=A.

AN E=F,

LRGBS,
ik
ESEEIPANG 2 sl

NFRIER, IRERFISEATEERIR.


https://numpy.org/devdocs/reference/generated/numpy.arange.html#numpy.arange
https://numpy.org/devdocs/reference/generated/numpy.linspace.html#numpy.linspace
https://numpy.org/devdocs/reference/generated/numpy.logspace.html#numpy.logspace
https://numpy.org/devdocs/reference/generated/numpy.geomspace.html#numpy.geomspace
https://numpy.org/devdocs/reference/generated/numpy.meshgrid.html#numpy.meshgrid
https://numpy.org/devdocs/reference/generated/numpy.mgrid.html#numpy.mgrid
https://numpy.org/devdocs/reference/generated/numpy.ogrid.html#numpy.ogrid
https://numpy.org/devdocs/reference/generated/numpy.diag.html#numpy.diag
https://numpy.org/devdocs/reference/generated/numpy.diagflat.html#numpy.diagflat
https://numpy.org/devdocs/reference/generated/numpy.tri.html#numpy.tri
https://numpy.org/devdocs/reference/generated/numpy.tril.html#numpy.tril
https://numpy.org/devdocs/reference/generated/numpy.triu.html#numpy.triu
https://numpy.org/devdocs/reference/generated/numpy.vander.html#numpy.vander
https://numpy.org/devdocs/reference/generated/numpy.mat.html#numpy.mat
https://numpy.org/devdocs/reference/generated/numpy.bmat.html#numpy.bmat
af://n315
af://n341
af://n364
af://n377

1 %5|
o B=MUBNERSIGIERE: FRNE, EXRNERES
« FFBHERSISHTERRESTESA.

o Ik
o RNSHERSI
o NIFFEERS], WRIIERBRES,

2 FERihIA
ndarraySSEEIMNASETLUEITZE [ SmEfIES, 5 Python o list (LD R IRIE—EE,

ndarray #EATLAET 0 - n B FIRHITERS],

import numpy as np

a = np. arange (10)
s = slice(2,7,2)  # M\&I| 2 JFRBIRSG 7 121k, HEEN2
5 print (als])

1
2
3
1

3EARA

PEXSELUETRER slice BREL, FHEE start, stop & step SEuHT, MWEREESLIEIH—NTE
A,

« ERREER ijk, HpiZHRIBRS|, j2FLERS], kKZPE (Kneqo) . XIGIHEEBZRS]
8 (TEENAYERF) i itk ..., i+(m-1) kBT m NTE,

import numpy as np

1

2

3 a = np. arange (10)

1 b=al2:7:2] # WERI 2 FFHEBIRI 7 51k, A 2
5 print (b)

o RIMHEREAn+iMn+j, Hpn EENEETRTREE. Rk (EEREERE/IIEH.

I > x[-2:10]

2 array ([8, 9])

3 > w[=8s8s=il]

4 array ([7, 6, 5, 4])

- RIETLSRFEERS ..., KMESRTANKESHANERERR. NRETUEXRAERS,
ERREES1THITERR ndarray, Ellipsisi RAIEEITARS IFTEHEREIINGRE. EAZH
BT, XEWEY REFTAIKER  ndim, JERFE— SIS,

1 import numpy as np

9

a = np.array ([[1, 2, 3], [3,4,5], [4,5,6]])
print (al...,1]) # FoNnE

print (all,...]) # HE2UTNER

6 print (al...,1:1) # F2HIRF THEAICER

()] = w


af://n378
af://n392
af://n397

4 SH/RES|

AR LARBEEERS|. mRESIRERES].

4.1 BEEAZRS|

LR DS R TRV EEAER, RSINHEEEHEE, R5I2EEN, B5RAE,
o BRFSIREIEN — BT B FIEN:

1 result[i 1, ..., i M] == x[ind 1[i 1, ..., iM], ind 2[i 1, ..., i M], ..., ind N[i_1, ..., i M]]

o NM\E—THERESERNITER. 17R5IRE0, 1, 2], YRSIEEENENTERNTER, XEZ
[0, 1, 0, HBWELESER, TLERASRESIBRRES

1 import numpy as np

3 x = np.array ([[1, 2], [3, 41, [5, 6]])
4 y = x[[0,1,2], [0,1,0]]
5 print (y)

7 >»> [1,4,5]

4.2 f/RE5|
AT LB — Mo RERR RS | BARUA.
HRESIBAREE (A0 EEE) SOREU SIS R TR,

import numpy as np

print C AT E: )

1
2
3 x = np.array([[ O, 1, 21,[ 3, 4 5],[ 6 7, 8I,[ 9 10, 1111)
4
5 print (x)

6 print C\n’)
# PERAISATENE KT 5 Mon&R

[Col |

print (KT 5 Boizse: )

9 print (x[x > 5])

10

11 AT B

12 (fo 1 2]

13 [3 4 5]

14 [6 7 8]

15 [ 910 11]]

16

17 KT 5 MR E:

18 [6 7 8 910 11]
4.3 X FEs|

R BRI 2R BRI RS .

o RS IRIERS EBBERYEIF N B ERNE MR TRREVE. XNTER— BB FNR
5|, WMRBERE—HEE, BPARSINERMENNENTER, NRBREHHA, BAZE
XN TR T. BRESERIDAA—, EREREESHZIHEET.

« ENIRFZSIEA


af://n412
af://n414
af://n424
af://n428

import numpy as np

x=np. arange (32) . reshape ((8, 4))
print (x[[4,2,1,7]])
LTS ol

(32 IO U R

7 [[16 17 18 19]

8 [8 910 11]
9 [4 5 6 7]
10 [28 29 30 31]]
. BEANEIFERSIZAE

import numpy as np

print (x[[-4,-2,-1,-711)

1
2
3 x=np. arange (32) . reshape ((8, 4))
1
5 WA R

7 [[16 17 18 19]
8 [24 25 26 27]
9 [28 29 30 31]
10 [4 5 6 17]1]

5 (L8
5.1 E0=8

NumPy JEERRISR numpy.nditer It T —MRiELRI— & SN EUETRRIS .

import numpy as np

1

2

3 a = np. arange (6). reshape (2, 3)
4 print C R4 Z: )

® print (a)

6 print C\n’)

7 print CEMRHHITR: 7)

8 for x in np.nditer(a):

9 print (x, end=", 7 )

10 print (\n’)

5.2 IR

HRMTERANBER TRFHAENTRE, MARSRESFENF. HiITLUBEIER LASAREER
BIAX—R, H5LCFnaEBERER copy ARUMXILL, W0TFLF:

import numpy as np

for x in np.nditer(a.T):

1
2
3 a = np. arange (6). reshape (2, 3)
|
5

print (x, end=", 7 )
6 print (\n’)

8 for x in np.nditer (a.T. copy (order="C")):
9 print (x, end=", 7 )

10 print (\n’)


af://n441
af://n443
af://n446

=HIBHIF

for x in np.nditer(a, order="F):Fortran order , BPEFIFMI;
for x in np.nditer(a.T, order="C):C order , BIRITFIC

1 import numpy as np

a = np. arange (0, 60, 5)

a. reshape (3, 4)
5 print C FEELE: )
6 print (a)

4 a

7 print (\n")
8 print C JFUREUZHIEER: )
9 b=aT

10 print (b)

11 print (\n")

12 print CLL C RUEIUFHET: )

13 ¢ = b. copy (order="C")

14 print ()

15 for x in np.nditer(c):
16 print (x, end=", 7 )
17 print (' \n")

18 print C PL F XUSIBFHEF: )
19 ¢ = b. copy(order="F")
20 print (c)

21 for x in np.nditer(c):

22 print (x, end=", 7 )
23 HHER:

24

25 SR H A
26 [[LO0 510 15]

27 [20 25 30 35]
28 [40 45 50 55]]
29

30

31 JRAA B B
32 [[ 020 40]
33 [ 525 45]
34 [10 30 50]
35 [15 35 55]]

38 PL C XA HE T -

39 [[ 020 40]

40 [ 525 45]

41 [10 30 50]

42 [15 35 55]]

43 0, 20, 40, 5, 25, 45, 10, 30, 50, 15, 35, 55

45 PLF XU :
46 [[ 020 40]

47 [ 525 45]
48 [10 30 50]
49 [15 35 55]]

50 0, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55,



5.3 {EPERYE

(EMEEFIT=EIE

nditer WHEBB—MNAIESE op_flags. EVABER T, nditer FEFRERBHIEEAN RETS (read-
only) , ATERERFBEENERS, SCIXIEATHEBIER, YIISRE read-write BiF& write-only A&
:—Eto

import numpy as np

np. arange (0, 60, 5)

a
a = a.reshape (3, 4)
print CJR4EEAHZ: )

print (a)

) (@] =~ w Do —_

(e

print C\n’)

-~

0

for x in np.nditer(a, op flags=[ readwrite’]):
x[. .. ]=2%x

print C &G REARE: )

print (a)

UTRESE YR

R AR H A S
[[0 510 15]
[20 25 30 35]
[40 45 50 5511

ol =S w Do —_

G S GG U G
S © o0 N O

1B BUG FIBUE 2

([ 0 10 20 30]
[ 40 50 60 70]
[ 80 90 100 110]]

Do Do Do Do —
w Do — <

5.4 [ HBIER

T AR
RN EEER DT HERY, nditer BEXREBRINECEN]. (RIREAE a B4R 3x4, #4H b R4
B 1x4 , NERLATENRS (304 b 5 &2 a BIK/)

import numpy as np

1
2
3 a = np. arange (0, 60, 5)
| a = a. reshape (3, 4)
5 print C&—NFdN: )
6 print (a)
7 print (\n’)
8 print C 5 _ANHUHA: )
9 b = np.array([1, 2, 3, 4], dtype = 1int)
10 print (b)
print (\n")
print CESJEMEAR: )
for x,y in np.nditer([a,b]):
print ("%d:%d” % (x,y), end=", 7 )

o 5 R -

[ 2 I O N N

(@3]

HE—AE
([0 510 15]
[20 25 30 35]
[40 45 50 55]]

N — = = = = = =
© oo =3

&)
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D Do

22

23 BITANRAN:
24 [1 23 4]

25

26

21T BEUERIEEE
28

SB7NE SBIR(E

0:1, 5:2, 10:3, 15:4, 20:1, 25:2, 30:3, 35:4, 40:1, 45:2, 50:3, 55:4,

FENHAASHHITELR., FARHITIZH.

1 SHIE54HE

Bix

copyto (dst, src[, casting, where])
C3 WA =
2 pERAR

Bix

reshape (a, newshapel, order])
ravel (a[, order])

ndarray.flat

ndarray.flatten ([order])

3EEEHEH

Hik

moveaxis (a, source, destination)
rollaxis (a, axis[, start])
swapaxes (a, axisl, axis2)
ndarray.T

transpose (a[, axes])

ik
BEN—TEESHIZEIR—M4E, FRIEFEHTT &,

faik
EARENEIRIER T AR THHEIA.
REI—MESHRFEA.

A ER9—4EEURR.
REIfTE A —4ERIE AR,

ik

BRI EIF U E.

BERIHEERH, BEREMTAENME.
EIREARIRE N,

HEEA.

HEFIEEERIR S,


https://numpy.org/devdocs/reference/generated/numpy.copyto.html#numpy.copyto
https://numpy.org/devdocs/reference/generated/numpy.reshape.html#numpy.reshape
https://numpy.org/devdocs/reference/generated/numpy.ravel.html#numpy.ravel
https://numpy.org/devdocs/reference/generated/numpy.ndarray.flat.html#numpy.ndarray.flat
https://numpy.org/devdocs/reference/generated/numpy.ndarray.flatten.html#numpy.ndarray.flatten
https://numpy.org/devdocs/reference/generated/numpy.moveaxis.html#numpy.moveaxis
https://numpy.org/devdocs/reference/generated/numpy.rollaxis.html#numpy.rollaxis
https://numpy.org/devdocs/reference/generated/numpy.swapaxes.html#numpy.swapaxes
https://numpy.org/devdocs/reference/generated/numpy.ndarray.T.html#numpy.ndarray.T
https://numpy.org/devdocs/reference/generated/numpy.transpose.html#numpy.transpose
af://n459
af://n462
af://n470
af://n487

4 SHpHEEEY

Bk

atleast_1d (*arys)

atleast_2d (*arys)

atleast_3d (*arys)

broadcast

broadcast_to (array, shape[, subok])
broadcast_arrays (*args, **kwargs)
expand_dims (a, axis)

squeeze (al, axis])

5 pR3EFhR
Bix
asarray (a[, dtype, order])
asanyarray (al[, dtype, order])
asmatrix (data[, dtype])
asfarray (a[, dtype])
asfortranarray (a[, dtype])
ascontiguousarray (a[, dtype])
asarray_chkfinite (a[, dtype, order])
asscalar (a)

require (a[, dtype, requirements])

6 tHE#IH

ik

BN AED—HEREA,
BRNUAEDEB " HRIEAE.
UEDL=AEEREETAEERA.
FEERIGT BRI,

TSR IBFAR.

BRI SIS HENES,

i REERIAIR,

MELERARH R —4ERE.

ik
STV ;o LER

BBNEEiRandarray, {Bi@idndarray¥3K,
BN ERE.

IR B9 R BRI,
IREILAFortran A IFERFHRIEE (ndim>=1) .
IREINFHRIESENAE (ndim>=1) (CIaFF) .
BMNEIREE, RENaNFKInfs,
BRI 1 BB RN E SRR E.
IREHRAAIZEEY R EKAIndarray,


https://numpy.org/devdocs/reference/generated/numpy.atleast_1d.html#numpy.atleast_1d
https://numpy.org/devdocs/reference/generated/numpy.atleast_2d.html#numpy.atleast_2d
https://numpy.org/devdocs/reference/generated/numpy.atleast_3d.html#numpy.atleast_3d
https://numpy.org/devdocs/reference/generated/numpy.broadcast.html#numpy.broadcast
https://numpy.org/devdocs/reference/generated/numpy.broadcast_to.html#numpy.broadcast_to
https://numpy.org/devdocs/reference/generated/numpy.broadcast_arrays.html#numpy.broadcast_arrays
https://numpy.org/devdocs/reference/generated/numpy.expand_dims.html#numpy.expand_dims
https://numpy.org/devdocs/reference/generated/numpy.squeeze.html#numpy.squeeze
https://numpy.org/devdocs/reference/generated/numpy.asarray.html#numpy.asarray
https://numpy.org/devdocs/reference/generated/numpy.asanyarray.html#numpy.asanyarray
https://numpy.org/devdocs/reference/generated/numpy.asmatrix.html#numpy.asmatrix
https://numpy.org/devdocs/reference/generated/numpy.asfarray.html#numpy.asfarray
https://numpy.org/devdocs/reference/generated/numpy.asfortranarray.html#numpy.asfortranarray
https://numpy.org/devdocs/reference/generated/numpy.ascontiguousarray.html#numpy.ascontiguousarray
https://numpy.org/devdocs/reference/generated/numpy.asarray_chkfinite.html#numpy.asarray_chkfinite
https://numpy.org/devdocs/reference/generated/numpy.asscalar.html#numpy.asscalar
https://numpy.org/devdocs/reference/generated/numpy.require.html#numpy.require
af://n507
af://n536
af://n568

K& ik

concatenate ((al, a2, ...) nIEHEE—RIEE.

stack (arrays[, axis, out]) TORTHERE — RS,

column_stack (tup) B— AR E NP ISR — HEE .,
dstack (tup) IHREAE (BE=H) RINFHEEHE.
hstack (tup) KFE (325)) IEHSEA.

vstack (tup) #EH (17) RINFHEEE,

block (arrays) MERAIERES IR PLEZE—  ndETE,

7iFRSEE

Bik ik

split (ary, indices_or_sections], axis]) BEBIRD NN TFEE, (FRarylIE.

array_split (ary, indices_or_sections], axis]) B— MR D RSN FEEE.

dsplit (ary, indices_or_sections) O GRE) BEERDHSNTHA.

hsplit (ary, indices_or_sections) KE (35) B—MIERDSHENFLHA.
vsplit (ary, indices_or_sections) FH (17) BRERDHENTHE.

8 SE5hEN4H

ik ik
tile (A, reps) BYESARRECRHIEIE— 1A,
repeat (a, repeats[, axis)]) BEEHENITE.

9 ZINFNMERITE=

Hix ik
REI— MRS, 2 BB AIRMFRAIIHATFEL

delete (arr, obj[, axis])

H,
insert (arr, obj, values], axis]) BE LA E RS | ZAHENE.
append (arr, values|, axis]) B EMINEIEERNRE.
resize (a, new_shape) REIEBEIEERARRIFTEE.
trim_zeros s(filt[, trim]) (EE—EEE 5 PRIRISHN/S RS,

unique (ar[, return_index, return_inverse,

) EREERNE—TTE.


https://numpy.org/devdocs/reference/generated/numpy.concatenate.html#numpy.concatenate
https://numpy.org/devdocs/reference/generated/numpy.stack.html#numpy.stack
https://numpy.org/devdocs/reference/generated/numpy.column_stack.html#numpy.column_stack
https://numpy.org/devdocs/reference/generated/numpy.dstack.html#numpy.dstack
https://numpy.org/devdocs/reference/generated/numpy.hstack.html#numpy.hstack
https://numpy.org/devdocs/reference/generated/numpy.vstack.html#numpy.vstack
https://numpy.org/devdocs/reference/generated/numpy.block.html#numpy.block
https://numpy.org/devdocs/reference/generated/numpy.split.html#numpy.split
https://numpy.org/devdocs/reference/generated/numpy.array_split.html#numpy.array_split
https://numpy.org/devdocs/reference/generated/numpy.dsplit.html#numpy.dsplit
https://numpy.org/devdocs/reference/generated/numpy.hsplit.html#numpy.hsplit
https://numpy.org/devdocs/reference/generated/numpy.vsplit.html#numpy.vsplit
https://numpy.org/devdocs/reference/generated/numpy.tile.html#numpy.tile
https://numpy.org/devdocs/reference/generated/numpy.repeat.html#numpy.repeat
https://numpy.org/devdocs/reference/generated/numpy.delete.html#numpy.delete
https://numpy.org/devdocs/reference/generated/numpy.insert.html#numpy.insert
https://numpy.org/devdocs/reference/generated/numpy.append.html#numpy.append
https://numpy.org/devdocs/reference/generated/numpy.resize.html#numpy.resize
https://numpy.org/devdocs/reference/generated/numpy.trim_zeros.html#numpy.trim_zeros
https://numpy.org/devdocs/reference/generated/numpy.unique.html#numpy.unique
af://n594
af://n614
af://n625

10 EFHEFITER

5k it
flip (m[, axis]) RATEEREIAA TR TTEAIRR.
fliplr (m) AR EAE,
flipud (m) ETEREERES,
reshape (a, newshape[, order]) EAREBEIEIER FASER TR,
roll (a, shift[, axis]) INATEMRINEETTE.
rot90 (ml, k, axes]) RS BRI E BT B0
11 E04RHHE
concatenate Rt T axisBE, BAFIEEHESR
append BhiASTrave BHHEM —4E44E, BATIE axis
stack R T axisBE, RTERFHILEE
hstack I, SRETAISR, X THHE
vstack EEYHE, BEVIRISR, XTETHHE
dstack IBES=AN (RESR) #HTHE
column_stack IKFHE, BB, P THE
row_stack EEYHE, BEVINAGR, XTETHE
r EEYHE, BEVIRISR, XHTEHITHHE
c KR, SBETAISR, X THHE
11.1 4EFE N4

FEIEFEENumpyPROBEEIR R, BFHRIEZRT, BUEANR TR
ndarray(Z4EEIZE) @Numpy b IBRVEESREY, SHEEUERVERRINN NEUEENTE4ERE, 1450] LR
ANELTE, 2MERTLIREAFETE, MR LIRE AT RESE,


https://numpy.org/devdocs/reference/generated/numpy.flip.html#numpy.flip
https://numpy.org/devdocs/reference/generated/numpy.fliplr.html#numpy.fliplr
https://numpy.org/devdocs/reference/generated/numpy.flipud.html#numpy.flipud
https://numpy.org/devdocs/reference/generated/numpy.reshape.html#numpy.reshape
https://numpy.org/devdocs/reference/generated/numpy.roll.html#numpy.roll
https://numpy.org/devdocs/reference/generated/numpy.rot90.html#numpy.rot90
af://n648
af://n671
af://n705

— 4= ]

@ L @ » axis 0
axis 1 axis 1
A A
Y (]
¢ )
axis 2
T =T
()
® ® )
» axis 0 » axis 0
RN SHEEEMRAETSEMITEN. MAN—HIERWIIESZ, RIEEAIEGRILAR,jKI, j ki,j,kF
E N
o E—E=iE, ﬁﬁ—/\ﬁmﬁiﬂuﬁ.\%m%%, numpysHIE Aaxis 0, ZEJRRIE I LI AEAZTE
FHIEEURR (x i,

o EH=EAF, mgﬁﬁﬂ’éﬁ\iﬂﬁ%ﬁ, numpyHHILE /gaxis 0Faxis 1, Z[AIAAVEETLAIRRF A EST

[B)_EA

AR (xiii, yiii) .

o E=#TEF, FER=THMAERTSE, EH=ERVEM Enumpy SUEIN T axis 2, AR
AOSRTLARAR SIS RSB ERUBSRUR (xiii, yjjj, zkkk) .

Python BT LARnumpyHIndimfishapesk D BIEEHE, LIRAEXNAERE FAHKE. BN EAJLREE

B PRIRESRE, BB mtE, BONEUERIRaxis0, HORHaxisl, axs2...
1 >>> a = np.array([1, 2, 3])
2 >>> a.ndim # —4Egd
3 1
1 >>> a. shape # AR KNS
5 (3,)
6
7 >>> b = np.array ([[1,2,3], [4,5,6]])
8 >>> b.ndim  # T4EEA
9 2
10 >>> b.shape  # ffaxis 0 RMIKEN2, fEaxis 1 REIKE N3, 83 AT DURE IR AR 247 351
11 2, 3)
12
13 >> ¢ = np.array([[[1,2,3], [4,5,6]]])
14 >>> c.ndim  # Z4EH4L
15 3
16 >>> c. shape # fEaxis 0 LRIKEENL, faxis 1 ERKE N2, ffaxis 2. LA NS, B3 ml DUSE ) FE
R N1E 247351
17 a, 2, 3

11.2 np.concatenate()

1
2
3
1
5

6

concatenate (a_tuple, axis=0, out=None)

5

//

i -

a_tuple: X F A B T AL H

axis:

R E MR THHE, BRIA0, BPZE— M


af://n719

Nt

>>> import numpy as np

2 >> arl = np.array([[1,2,3], [4,5,6]])
3 >>> ar2 = np.array([[7,8,9], [11,12,13]])
4 >>> arl
5 array ([[1, 2, 3],
6 [4, 5, 6]11)
7 >>> ar2
8 array([[ 7, 8, 9],
9 [11, 12, 131D
10
11 >>> np. concatenate ((arl, ar2)) # XFEKIFH 4 (axis 0) 4T /71
12 array([[ 1, 2, 3],
13 [ 4, 5 6],
14 [ 7,8 9]
15 [11, 12, 131D)
16
17 >>> np. concatenate ((arl, ar2),axis=1) # XHEEE AN, BI5)J7 3047 B
18 array([[ 1, 2, 3, 7, 8, 9],
19 [ 4, 5 6 11, 12, 131])
20
21 >>> ar3 = np. array ([[14, 15, 16]]) # shape’y (1, 3) 2%
22 >>> np. concatenate ((arl, ar3)) # —MK#4TconcatenatetfEjarrayfishaped B—3, 4Rk HRarraysE
Pizaxis M B size A —HFE, WA LLTERR
23 >>> np. concatenate ((arl, ar3)) # ar3E/R{Eaxis0)7 [ HKEA—F, {Haxisljjm E—F, Frbl¥taxis0n]
DAz
24 array([[ 1, 2, 3],
25 [ 4, 5, 6],
26 [14, 15, 16]11)
27 >>> np. concatenate ((arl, ar3), axis=1) # ar3flarlfEaxis0)yAIMIKEA—F, BrARES
11.3 np.append()
1 append (arr, values, axis=None)
3 SR
4 arr: array likeHI%dE
5 values: array likeffJ%#i, #FraxisANone, NJc¥arrfivaluesitifTravel ji Ak, B B MllvaluesM 45
arrffjshape—#(, IEZ
6 TEPtHBzaxi s A —3
7 axis: BEfTappend#{EfHaxisHiiE, BRATC

ANt


af://n724

1 >>> np. append(arl, ar2) # Soravelm PALEPIEE, FTCUR [EME A —AN14E504
2 array([ 1, 2, 3, 4, 5, 6, 7, 8 9, 11, 12, 13])
3
4 >>> np. append (arl, ar2, axis=0) # AP, X BT
5 array ([[ 1, 2, 3],
6 [ 4, 5 6],
7 [ 7,8 9],
8 (11, 12, 13]])
9
10 >>> np. append (arl, ar2, axis=1) # SR AP, X BN TR
11 array([[ 1, 2, 3, 7, 8, 9],
12 [ 4 5 6 11, 12, 13]])
13 Python % iEL L. 405
11.4 np.stack()
1 stack (arrays, axis=0, out=None)
2
3 WVEEEMaxistarrays (A arrayfshape b Z1—#F) #EATPHE, R BMERYERE L RarraysI4ERE &1
4 axis: BRIADHO0, BIEE—AMh, ZA-1R10958 — A
o)
=~
I >>> np.stack((arl, ar2))  # B —ANYEE (axis0, ZJaMaxisilgliiE: 0—>1, 1—>2)
2 array ([[[ 1, 2, 3],
3 [ 4, 5, 6]],
4 (L7 8 9],
5 (11, 12, 1311D)
6
7 >>> np. stack ((arl, ar2), axis=1) # WINEE AN EE (axisl, ZJaMaxisqAJERZE, 1—>2)
8 array ([[[ 1, 2, 3],
9 [ 7,8 9]],
10 [[ 4 5, 6],
11 [11, 12, 1311D)
12
13 >>> np. stack ((arl, ar2), axis=2) # BN =AN4EE (axis2, Mlaxis=—1HIRER—FE, JERHaxis0F
axis{RFFAE)
14 array ([[[ 1, 7],
15 [ 2 8],
16 [ 3, 9],
17 ([ 4, 11],
18 [ 5 12],
19 [ 6, 1311D)

KT HEREIEINA—FERE ST


af://n728

Ar1 Ar2
1(0,0) 2(0,1) 3(0,2) 7(0,0) 8(0,1) 9(0,2
4(1,0) 5(1,1) 6(1,2) 11(1,0) 12(1,1) 13(1,2)
& hnaxis0 1 hnaxis1 i hnaxis2
1(0,0,0) | 2(0,0,1) | 3(0,0,2) 1(0,0,0) | 2(0,0,1) | 3(0,0,2) 1(0,0,0)  2(0,1,0) ' 3(0,2,0)
Ar1
4(0,1,0) | 5(0,1,1) 6(0,1,2) 4(1,0,0)  5(1,0,1)  6(1,0,2) 4(1,0,0)  5(1,1,0) | 6(1,2,0)
7(1,0,0) | 8(1,0,1) | 9(1,0,2) 7(0,1,0) | 8(0,1,1) | 9(0,1,2) 7(0,0,1) | 8(0,1,1) | 9(0,2,1)
Ar2
11(1,1,0) | 12(1,1,1) | 13(1,1,2) 11(1,1,0) | 12(1,1,1) | 13(1,1,2) 11(1,0,1) 12(1,1,1) | 13(1,2,1)

array([[[1, 2, 3], [4, 5, 6]],
(7. 8, 9], [11,12,13]]])

array([[[1, 2, 3],[7, 8, 9]],
[[4, 5, 6],[11,12,13]]])

array([[[1, 7],[ 2, 8].[3, 9II,
[[4,11],[5,12],[6,13]]])

11.5 hstack, vstackflvstack
>>> np. hstack ((arl, ar2)) #OKTHHE, IETTTIN, XA TP

array([[ 1, 2, 3, 7, 8, 9],
[ 4 5, 6, 11, 12, 131])

# |EHHE, WESIKITH, MATHETHHE
array ([[ 1, 2, 3],

[ 4, 5, 6],

[ 7,8 9],

1
2
3
4
5 >>> np. vstack ((arl, ar2))
6
7
8
9 131D

[11, 12,

10

11 >>> np. dstack ((arl, ar2))
stack (axis=—1)

12 array ([[[ 1, 7],

# O T2 B R U, WA A GREETT D AT B, RO T

13 [ 2, 8],
14 [ 3, 911,
15 [[ 4, 11],
16 [ 5, 121,
17 [ 6 13111

11.6 column_stackFllrow_stack


af://n734
af://n736

>>> np. column_stack ((arl,ar2)) # ACPHHEE, WEITHI M, XHIHATHHE
array([[ 1, 2, 3, 7, 8, 9],
[ 4, 5 6 11, 12, 13]])

>>> np.row_stack((arl,ar2)) # EEPHHEE, WEVIWTTN, SATIHTHE
array ([[ 1, 2, 3],

[ 4, 5, 6],

[7,8 9],

[11, 12, 1311)

11.7 np.r_flnp.c_

HEETFHELERndarrayEiE

(@3] =S w Do —_

~ O

© ©o

gt

1=l

>>> np.r larl, ar?] # MEPHE, WEEHIRT R, ST THHE
array ([[ 1, 2, 3],

[ 4, 5, 6],

[ 7,8 9],

(11, 12, 131D)

>>> np.c_larl,ar2] # KPP, IETRITR, XAIEHTHHE
array ([[ 1, 2, 3, 7, 8, 9],
[ 4, 5, 6, 11, 12, 13]])

X F N shape— A HEarray>Kij:
BT (I T THHE) B5EE:

(3] e~ w Do

np. concatenate ((arl, ar2),axis=0)
np. append (arl, ar2, axis=0)

np. vstack ((arl, ar2))

np. row_stack ((arl, ar2))

np.r_[arl, ar2]

105 (XIFIEATHR) BEEE:

O A W N~

np. concatenate ((arl, ar2),axis=1)
np. append (arl, ar2, axis=1)

np. hstack ((arl, ar2))

np. column stack ((arl, ar2))

np. ¢ _larl, ar2]

BEEHFER

1 =fERE


af://n738
af://n741
af://n748
af://n749

method

sin (x, /[, out, where, casting, order, ...])

cos (x, /[, out, where, casting, order, ...])

tan (x, /[, out, where, casting, order, ...])
arcsin (x, /[, out, where, casting, order, ...])
arccos (x, /[, out, where, casting, order, ...])
arctan (x, /[, out, where, casting, order, ...])
hypot (x1, x2, /[, out, where, casting, ...])
arctan2 (x1, x2, /[, out, where, casting, ...])
degrees (x, /[, out, where, casting, order, ...])
radians(x, /[, out, where, casting, order, ...])
unwrap (p[, discont, axis])

deg2rad (x, /[, out, where, casting, order, ...])

rad2deg (x, /[, out, where, casting, order, ...])

2 JXEHEREY

method

sinh (x, /[, out, where, casting, order, ...])
cosh (x, /[, out, where, casting, order, ...])
tanh (x, /[, out, where, casting, order, ...])
arcsinh (x, /[, out, where, casting, order, ...])
arccosh (x, /[, out, where, casting, order, ...])

arctanh (x, /[, out, where, casting, order, ...])

3SEERAN

description

IES%EREY, element-wise.

RIZREY element-wise.

IEYIEREL, element-wise.

[RIESZEREYL, element-wise.

[REFLFEL, element-wise.

[RIEHIERE], element-wise.
EABER=ANERL”, REERFA,
x1/ x289 Element-wise R IEYIZLIERRIEIRSIR.
BRENINE¥EEAE.
BrRENEERNE.

B EZ EREEEN 2 * pikEF.
BraEMNEERIE.
BHEENNEERNE,

description
SUHHIESZ, element-wise.
SUHHARIZ, element-wise.
THENHIIE] element-wise.
[RIUBHIESZ element-wise.
RILHFRFZ, element-wise.
[RIXHHIEL] element-wise.


https://numpy.org/devdocs/reference/generated/numpy.sin.html#numpy.sin
https://numpy.org/devdocs/reference/generated/numpy.cos.html#numpy.cos
https://numpy.org/devdocs/reference/generated/numpy.tan.html#numpy.tan
https://numpy.org/devdocs/reference/generated/numpy.arcsin.html#numpy.arcsin
https://numpy.org/devdocs/reference/generated/numpy.arccos.html#numpy.arccos
https://numpy.org/devdocs/reference/generated/numpy.arctan.html#numpy.arctan
https://numpy.org/devdocs/reference/generated/numpy.hypot.html#numpy.hypot
https://numpy.org/devdocs/reference/generated/numpy.arctan2.html#numpy.arctan2
https://numpy.org/devdocs/reference/generated/numpy.degrees.html#numpy.degrees
https://numpy.org/devdocs/reference/generated/numpy.radians.html#numpy.radians
https://numpy.org/devdocs/reference/generated/numpy.unwrap.html#numpy.unwrap
https://numpy.org/devdocs/reference/generated/numpy.deg2rad.html#numpy.deg2rad
https://numpy.org/devdocs/reference/generated/numpy.rad2deg.html#numpy.rad2deg
https://numpy.org/devdocs/reference/generated/numpy.sinh.html#numpy.sinh
https://numpy.org/devdocs/reference/generated/numpy.cosh.html#numpy.cosh
https://numpy.org/devdocs/reference/generated/numpy.tanh.html#numpy.tanh
https://numpy.org/devdocs/reference/generated/numpy.arcsinh.html#numpy.arcsinh
https://numpy.org/devdocs/reference/generated/numpy.arccosh.html#numpy.arccosh
https://numpy.org/devdocs/reference/generated/numpy.arctanh.html#numpy.arctanh
af://n794
af://n817

method

around (a[, decimals, out])

round_ (a[, decimals, out])

rint (x, /[, out, where, casting, order, ...])
fix (x[, out])

floor (x, /[, out, where, casting, order, ...])
ceil (x, /[, out, where, casting, order, ...])

trunc (x, /[, out, where, casting, order, ...])

4 IiEERY, FEERLY, WiLEEN

method
prod (a[, axis, dtype, out, keepdims, ...])

sum (al, axis, dtype, out, keepdims, ...])

nanprod (a[, axis, dtype, out, keepdims])

nansum (al, axis, dtype, out, keepdims])

cumprod (a[, axis, dtype, out])

cumsum (a[, axis, dtype, out])

nancumprod (a[, axis, dtype, out])

nancumsum (a[, axis, dtype, out])

diff (a[, n, axis, prepend, append])
ediffid (ary[, to_end, to_begin])
gradient (f, *varargs, **kwargs)
cross (a, b[, axisa, axisb, axisc, axis])

trapz (y[, x, dx, axis])

5 15ENFIRIEL

description
SFIENEIEERVININIEL.
BRSNS ERYNILEL,
BEEN TR R ARG,
MERANAE.

IREIHEINRIEIR, element-wise.
IREIEARI LR, element-wise.
1R

Bl NBIERTE, element-wise.

description
IR [B145 TEH_EEUEBITTRAITRR,
LETE_ ERVEBEITTERISFD,

IREIEBTTREAEM ERIRIR, 1BIEE= (NaNs) fi
—

IREIESTE ERVEEETTRAVEH, AR (NaNs) 1

IREIA4EEHRYTTRAI R ISR,
IREIA4EERITTRRIRI0F,

REEETTEEATEM ERNRRTRH, B
(NaNs) fA—N.

IREEATEM DFIEET (NaNs) SATRIEAETRRY
LRSS

HHEREEMISEN N EEE.
HARESTTRZEREE.
IREINEELBRIEERE .
REIFRA (#4H) RERINE,

EFRE G AN BLEEMIRD .


https://numpy.org/devdocs/reference/generated/numpy.around.html#numpy.around
https://numpy.org/devdocs/reference/generated/numpy.round_.html#numpy.round_
https://numpy.org/devdocs/reference/generated/numpy.rint.html#numpy.rint
https://numpy.org/devdocs/reference/generated/numpy.fix.html#numpy.fix
https://numpy.org/devdocs/reference/generated/numpy.floor.html#numpy.floor
https://numpy.org/devdocs/reference/generated/numpy.ceil.html#numpy.ceil
https://numpy.org/devdocs/reference/generated/numpy.trunc.html#numpy.trunc
https://numpy.org/devdocs/reference/generated/numpy.prod.html#numpy.prod
https://numpy.org/devdocs/reference/generated/numpy.sum.html#numpy.sum
https://numpy.org/devdocs/reference/generated/numpy.nanprod.html#numpy.nanprod
https://numpy.org/devdocs/reference/generated/numpy.nansum.html#numpy.nansum
https://numpy.org/devdocs/reference/generated/numpy.cumprod.html#numpy.cumprod
https://numpy.org/devdocs/reference/generated/numpy.cumsum.html#numpy.cumsum
https://numpy.org/devdocs/reference/generated/numpy.nancumprod.html#numpy.nancumprod
https://numpy.org/devdocs/reference/generated/numpy.nancumsum.html#numpy.nancumsum
https://numpy.org/devdocs/reference/generated/numpy.diff.html#numpy.diff
https://numpy.org/devdocs/reference/generated/numpy.ediff1d.html#numpy.ediff1d
https://numpy.org/devdocs/reference/generated/numpy.gradient.html#numpy.gradient
https://numpy.org/devdocs/reference/generated/numpy.cross.html#numpy.cross
https://numpy.org/devdocs/reference/generated/numpy.trapz.html#numpy.trapz
af://n843
af://n887

method description

exp (x, /[, out, where, casting, order, ...]) ITREBAEEFFETRAEE

expmi (x, /[, out, where, casting, order, ...]) REEFPFETTRITRexp (x) -1,

exp2 (x, /[, out, where, casting, order, ...]) FNEERIFTBpITE2 ** p,

log (x, /[, out, where, casting, order, ...]) BESAXTE], element-wise.

log10 (x, /[, out, where, casting, order, ...]) IR EIEINELBRILAL0 I ERRTRTEY, element-wise.
log2 (x, /[, out, where, casting, order, ...]) XHILA2 /9 [ERRIXT 2L

log1p (x, /[, out, where, casting, order, ...]) IREIFTERIN—MANELARI B AITEL,
logaddexp (x1, x2, /[, out, where, casting, ....]) I NEER 2 FIRYRTEL,

logaddexp2 (x1, x2, /[, out, where, casting, ...]) LLRAERAYENBEFIAIRTEL.

6 EL{th4554 &N

method description
i0(x) F—FMERAIBesselERE, MECH0,
sinc (x) IR[B]sincEREY,
TiEFR
method description

mRETHSM (NFE) B9ER TRE element-

signbit (x, /[, out, where, casting, order, ...]) ]
wise True,

copysign (x1, x2, /[, out, where, casting, ...]) B N EERQHE, element-wise.

frexp (x[, outl, out2], / [[, out, where, ...]) BxBITTER D IR EEFI i HITEEL.
Idexp (x1, x2, /[, out, where, casting, ...]) IR[E]x1 * 2 ** x2, element-wise.

nextafter (x1, x2, /[, out, where, casting, ...]) Ax2REx1Z B T —NFA(E, element-wise.

spacing (x, /[, out, where, casting, order, ...])  IREXSRITAIEBEFZEIRIIEE.

8 IR RIS

method description
lem (x1, x2, /[, out, where, casting, order, ...]) RENFICAIER/INATEEL

ged (x1, x2, /[, out, where, casting, order, ...]) IREX 1RO BB AN ZI2L


https://numpy.org/devdocs/reference/generated/numpy.exp.html#numpy.exp
https://numpy.org/devdocs/reference/generated/numpy.expm1.html#numpy.expm1
https://numpy.org/devdocs/reference/generated/numpy.exp2.html#numpy.exp2
https://numpy.org/devdocs/reference/generated/numpy.log.html#numpy.log
https://numpy.org/devdocs/reference/generated/numpy.log10.html#numpy.log10
https://numpy.org/devdocs/reference/generated/numpy.log2.html#numpy.log2
https://numpy.org/devdocs/reference/generated/numpy.log1p.html#numpy.log1p
https://numpy.org/devdocs/reference/generated/numpy.logaddexp.html#numpy.logaddexp
https://numpy.org/devdocs/reference/generated/numpy.logaddexp2.html#numpy.logaddexp2
https://numpy.org/devdocs/reference/generated/numpy.i0.html#numpy.i0
https://numpy.org/devdocs/reference/generated/numpy.sinc.html#numpy.sinc
https://numpy.org/devdocs/reference/generated/numpy.signbit.html#numpy.signbit
https://numpy.org/devdocs/reference/generated/numpy.copysign.html#numpy.copysign
https://numpy.org/devdocs/reference/generated/numpy.frexp.html#numpy.frexp
https://numpy.org/devdocs/reference/generated/numpy.ldexp.html#numpy.ldexp
https://numpy.org/devdocs/reference/generated/numpy.nextafter.html#numpy.nextafter
https://numpy.org/devdocs/reference/generated/numpy.spacing.html#numpy.spacing
https://numpy.org/devdocs/reference/generated/numpy.lcm.html#numpy.lcm
https://numpy.org/devdocs/reference/generated/numpy.gcd.html#numpy.gcd
af://n919
af://n930
af://n953

9 BRIEH

method description

add (x1, x2, /[, out, where, casting, order, ...]) RITEMIIEEL

reciprocal (x, /[, out, where, casting, ...]) LITTEABRANREISEAVEIEL,

positive (x, /[, out, where, casting, order, ...]) FYELE, element-wise.

negative (x, /[, out, where, casting, order, ...]) FUBETEY, element-wise.

multiply (x1,x2, /[, out, where, casting, ...]) BNRLASEL,

divide (x1,x2, /[, out, where, casting, ...]) IR[EENBIESCERE, element-wise.

power (x1, x2, /[, out, where, casting, ...]) E—PEHTTEMNE ZFEFIREFH IR, element-wise.
subtract (x1, x2, /[, out, where, casting, ...]) BN TTEMBESEL

true_divide (x1, x2, /[, out, where, ...]) IREENAIE LRSI E, element-wise.

floor_divide (x1, x2, /[, out, where, ...]) RENFEHEFENBREZIRAEL,
float_power (x1, x2, /[, out, where, ...]) E—EHTTENE ZIEFHRFHE, element-wise.
fmod (x1, x2, /[, out, where, casting, ...]) RBEITZEAERIE remainder,

mod (x1, x2, /[, out, where, casting, order, ...]) REITTRAIRRIEREL,

modf (x[, outl, out2], / [[, out, where, ...]) IR[EIETERI D EFNEEEER 7, element-wise.
remainder(x1, x2, /[, out, where, casting, ...]) IREITTERIFREREL,

divmod (x1, x2[, outl, out2], / [[, out, ...]) EIRIREHZ TR IR,

10 A RS EL

method description

angle (z[, deg]) REISZFSHOBE.

real (val) IREISZSEIRISLER.

imag (val) IR EISIREEHIREER.

conj (x, /[, out, where, casting, order, ...]) 1R[8] complex conjugate, element-wise.
conjugate (x, /[, out, where, casting, ...]) IR[A|E1LEE, element-wise.

11 Z:IR


https://numpy.org/devdocs/reference/generated/numpy.add.html#numpy.add
https://numpy.org/devdocs/reference/generated/numpy.reciprocal.html#numpy.reciprocal
https://numpy.org/devdocs/reference/generated/numpy.positive.html#numpy.positive
https://numpy.org/devdocs/reference/generated/numpy.negative.html#numpy.negative
https://numpy.org/devdocs/reference/generated/numpy.multiply.html#numpy.multiply
https://numpy.org/devdocs/reference/generated/numpy.divide.html#numpy.divide
https://numpy.org/devdocs/reference/generated/numpy.power.html#numpy.power
https://numpy.org/devdocs/reference/generated/numpy.subtract.html#numpy.subtract
https://numpy.org/devdocs/reference/generated/numpy.true_divide.html#numpy.true_divide
https://numpy.org/devdocs/reference/generated/numpy.floor_divide.html#numpy.floor_divide
https://numpy.org/devdocs/reference/generated/numpy.float_power.html#numpy.float_power
https://numpy.org/devdocs/reference/generated/numpy.fmod.html#numpy.fmod
https://numpy.org/devdocs/reference/generated/numpy.remainder.html#numpy.remainder
https://numpy.org/devdocs/reference/generated/numpy.mod.html#numpy.mod
https://numpy.org/devdocs/reference/generated/numpy.modf.html#numpy.modf
https://numpy.org/devdocs/reference/generated/numpy.divmod.html#numpy.divmod
https://numpy.org/devdocs/reference/generated/numpy.angle.html#numpy.angle
https://numpy.org/devdocs/reference/generated/numpy.real.html#numpy.real
https://numpy.org/devdocs/reference/generated/numpy.imag.html#numpy.imag
https://numpy.org/devdocs/reference/generated/numpy.conj.html#numpy.conj
https://numpy.org/devdocs/reference/generated/numpy.conjugate.html#numpy.conjugate
https://numpy.org/devdocs/reference/generated/numpy.conjugate.html#numpy.conjugate
af://n964
af://n1017
af://n1037

method

convolve (a, v[, mode])

clip (a, a_min, a_max[, out])

sqrt (x, /[, out, where, casting, order, ...])
chrt (x, /[, out, where, casting, order, ...])
square (x, /[, out, where, casting, order, ...])
absolute (x, /[, out, where, casting, order, ...])
fabs (x, /[, out, where, casting, order, ...])
sign (x, /[, out, where, casting, order, ...])
heaviside (x1, x2, /[, out, where, casting, ...])
maximum (x1, x2, /[, out, where, casting, ...])
minimum (x1, x2, /[, out, where, casting, ...])
fmax (x1, x2, /[, out, where, casting, ...])

fmin (x1, x2, /[, out, where, casting, ...])
nan_to_num (x[, copy, nan, posinf, neginf])

real_if _close (al, tol])

interp (x, xp, fp[, left, right, period])

BIN\E HihisE

1 IR

description

IREIR N4 BB IMEETA,
B (FRH) #eBE+aYE.
IREFSERTER F75 1R, element-wise.
IREIFERISITHR, element-wise.
REENRTTET T,
HHELHEIIE element-wise.
HHELIIE element-wise.
REEF R SHIETTRIE .

Tt 8Heavisidef T EREREL.
HATERBETTREA(E.
HRTERIRTTERR/ME.
HATENETTRRAE.,
TR TR R/IME.

BRAEREE (BOATH) SERRFENXE
nan, posinfil/EneginfXEFE X HIEIFIENaNES
ey SES I .

WIS, NiREISZREE.

—HUEE RIS


https://numpy.org/devdocs/reference/generated/numpy.convolve.html#numpy.convolve
https://numpy.org/devdocs/reference/generated/numpy.clip.html#numpy.clip
https://numpy.org/devdocs/reference/generated/numpy.sqrt.html#numpy.sqrt
https://numpy.org/devdocs/reference/generated/numpy.square.html#numpy.square
https://numpy.org/devdocs/reference/generated/numpy.cbrt.html#numpy.cbrt
https://numpy.org/devdocs/reference/generated/numpy.square.html#numpy.square
https://numpy.org/devdocs/reference/generated/numpy.absolute.html#numpy.absolute
https://numpy.org/devdocs/reference/generated/numpy.fabs.html#numpy.fabs
https://numpy.org/devdocs/reference/generated/numpy.sign.html#numpy.sign
https://numpy.org/devdocs/reference/generated/numpy.heaviside.html#numpy.heaviside
https://numpy.org/devdocs/reference/generated/numpy.maximum.html#numpy.maximum
https://numpy.org/devdocs/reference/generated/numpy.minimum.html#numpy.minimum
https://numpy.org/devdocs/reference/generated/numpy.fmax.html#numpy.fmax
https://numpy.org/devdocs/reference/generated/numpy.fmin.html#numpy.fmin
https://numpy.org/devdocs/reference/generated/numpy.nan_to_num.html#numpy.nan_to_num
https://numpy.org/devdocs/reference/generated/numpy.real_if_close.html#numpy.real_if_close
https://numpy.org/devdocs/reference/generated/numpy.interp.html#numpy.interp
af://n1091
af://n1092

method
amin (a[, axis, out, keepdims, initial, where])

amax (a[, axis, out, keepdims, initial, where])

nanmin (a[, axis, out, keepdims])

nanmax (a[, axis, out, keepdims])

ptp (al[, axis, out, keepdims])

percentile (a, q[, axis, out, ...])
nanpercentile (a, q[, axis, out, ...])
quantile (a, g[, axis, out, overwrite_input, ...])

nanquantile (a, q[, axis, out, ...])

2 EBENRE

method

median (a[, axis, out, overwrite_input, keepdims])
average (a[, axis, weights, returned])

mean (a[, axis, dtype, out, keepdims])

std (a[, axis, dtype, out, ddof, keepdims])

var (a[, axis, dtype, out, ddof, keepdims])
nanmedian (a[, axis, out, overwrite_input, ...])
nanmean (a[, axis, dtype, out, keepdims])

nanstd (a[, axis, dtype, out, ddof, keepdims])

nanvar (a[, axis, dtype, out, ddof, keepdims])

3 XSt

method
corrcoef (x[, y, rowvar, bias, ddof])
correlate (a, v[, mode])

cov (m[, y, rowvar, bias, ddof, fweights, ...])

description

R BB/ MBSO HIRIR/ME,
IREIEEBRI S A EST IR AE,
1R

IREEERI SR/ MBS EHRIR/ME,
NaN,

REE(E

IR BB A ES RIS AIE,
NaN,

RHE(E

REIFARTEE (BI&AE&IVME) .
iR e B AR o MR EL

RIEEHITEEIESE g N E DR, FER2ES
nan {&.,

iEEHT E RIS q DAL

inTEEHT BRI q Mo (EL, [ERTZBES nan
=8

description

THEIRE R,

T RIGEEHAYINES(E.,

eI EEARTYE,

It RGiE RN ERE.
HREAIE R E.

IHEEHTTE P, FE2ES NaN,
NTEEHITEEATIYE, BE NaNs,
SEEMITEnEREZ, FRS2ES NaNs,
TTEIGEEHAYSZE, RIS 2E NaNs,

description

IR[E] Pearson FIREHERFREL,

RN —4HEFFIREEX,

A BRI BRI S =560,


https://numpy.org/devdocs/reference/generated/numpy.amin.html#numpy.amin
https://numpy.org/devdocs/reference/generated/numpy.amax.html#numpy.amax
https://numpy.org/devdocs/reference/generated/numpy.nanmin.html#numpy.nanmin
https://numpy.org/devdocs/reference/generated/numpy.nanmax.html#numpy.nanmax
https://numpy.org/devdocs/reference/generated/numpy.ptp.html#numpy.ptp
https://numpy.org/devdocs/reference/generated/numpy.percentile.html#numpy.percentile
https://numpy.org/devdocs/reference/generated/numpy.nanpercentile.html#numpy.nanpercentile
https://numpy.org/devdocs/reference/generated/numpy.quantile.html#numpy.quantile
https://numpy.org/devdocs/reference/generated/numpy.nanquantile.html#numpy.nanquantile
https://numpy.org/devdocs/reference/generated/numpy.median.html#numpy.median
https://numpy.org/devdocs/reference/generated/numpy.average.html#numpy.average
https://numpy.org/devdocs/reference/generated/numpy.mean.html#numpy.mean
https://numpy.org/devdocs/reference/generated/numpy.std.html#numpy.std
https://numpy.org/devdocs/reference/generated/numpy.var.html#numpy.var
https://numpy.org/devdocs/reference/generated/numpy.nanmedian.html#numpy.nanmedian
https://numpy.org/devdocs/reference/generated/numpy.nanmean.html#numpy.nanmean
https://numpy.org/devdocs/reference/generated/numpy.nanstd.html#numpy.nanstd
https://numpy.org/devdocs/reference/generated/numpy.nanvar.html#numpy.nanvar
https://numpy.org/devdocs/reference/generated/numpy.corrcoef.html#numpy.corrcoef
https://numpy.org/devdocs/reference/generated/numpy.correlate.html#numpy.correlate
https://numpy.org/devdocs/reference/generated/numpy.cov.html#numpy.cov
af://n1124
af://n1156

4 BEH BT

method

histogram (a[, bins, range, normed, weights, ...])
histogram2d (x, y[, bins, range, normed, ...])
histogramdd (sample[, bins, range, normed, ...])
bincount (x[, weights, minlength])
histogram_bin_edges (al[, bins, range, weights])

digitize (x, bins[, right])

BhE ZLIERE
1 XBREFIRER
Hi&

dot (a, b[, out])
linalg.multi_dot (arrays)

vdot (a, b)

inner (a, b)

outer (a, b[, out])

matmul (x1, x2, /[, out, casting, order, ...])
tensordot (a, b[, axes])

einsum (subscripts, *operands|[, out, dtype, ...])
einsum_path (subscripts, *operands[, optimize])

linalg.matrix_power (a, n)

kron (a, b)

2 38

description

HE—AHENESE.

HER N R AN —4EE5E.
THRERLRIENZEESE.

THEIFR BT B MER HIUREL.
it HE7S EREE RIS EARI R,
IREIEN A MEFTERIFERIZRSI.

ik
PRI TR,

RN RENAR T ER N EE S AN R
R, [ERENERRRAKEIR.

REIRA N EERNRRA,
PRI,
HERINFRERSMA

P ERRIFERESRAA.
inEEHTEIKE RN,

TR E ERNZREEMERIILIE.

BT EEAREEANEE, it8einsumFB XL
BRI A EZENTF .

BT 9 (EE)NRTT .
PN EEAIKroneckerIefH,


https://numpy.org/devdocs/reference/generated/numpy.histogram.html#numpy.histogram
https://numpy.org/devdocs/reference/generated/numpy.histogram2d.html#numpy.histogram2d
https://numpy.org/devdocs/reference/generated/numpy.histogramdd.html#numpy.histogramdd
https://numpy.org/devdocs/reference/generated/numpy.bincount.html#numpy.bincount
https://numpy.org/devdocs/reference/generated/numpy.histogram_bin_edges.html#numpy.histogram_bin_edges
https://numpy.org/devdocs/reference/generated/numpy.digitize.html#numpy.digitize
https://numpy.org/devdocs/reference/generated/numpy.dot.html#numpy.dot
https://numpy.org/devdocs/reference/generated/numpy.linalg.multi_dot.html#numpy.linalg.multi_dot
https://numpy.org/devdocs/reference/generated/numpy.vdot.html#numpy.vdot
https://numpy.org/devdocs/reference/generated/numpy.inner.html#numpy.inner
https://numpy.org/devdocs/reference/generated/numpy.outer.html#numpy.outer
https://numpy.org/devdocs/reference/generated/numpy.matmul.html#numpy.matmul
https://numpy.org/devdocs/reference/generated/numpy.tensordot.html#numpy.tensordot
https://numpy.org/devdocs/reference/generated/numpy.einsum.html#numpy.einsum
https://numpy.org/devdocs/reference/generated/numpy.einsum_path.html#numpy.einsum_path
https://numpy.org/devdocs/reference/generated/numpy.linalg.matrix_power.html#numpy.linalg.matrix_power
https://numpy.org/devdocs/reference/generated/numpy.kron.html#numpy.kron
af://n1170
af://n1209
af://n1214
af://n1252

K& ik

linalg.cholesky (a) Cholesky7> %
linalg.qr (a[, mode]) THEEFIIQRS R,
linalg.svd (al, full_matrices, compute_uy, ...]) SREDE

3 5EPFYS1IEE

Bk ik

linalg.eig (a) THE AR HENARHERE,

linalg.eigh (a[, UPLO]) IREIS % Hermitian (HEEXIFR) BSERIFRAEFFAVEHEEFFERE.
linalg.eigvals (a) T RIEREMEFRFIHE.

linalg.eigvalsh (a[, UPLO]) THEEZA9HermitianE SEXIFRAEFFAYFEE.

4 EHFNE e

5k it

linalg.norm (x[, ord, axis, keepdims]) yiEl T AR =ik

linalg.cond (x[, p]) THEREFIORAEL.

linalg.det (a) TTHEEERTEIR.

linalg.matrix_rank (M[, tol, hermitian]) EFSVDTT i RIR EIEARIAEFEAYrank
linalg.slogdet (a) IHEEARTFIRIFFSH (BR) X2
trace (al, offset, axis1, axis2, dtype, out]) IR [EEFEXS FRZATF,

5 B TEFNSER

Bik it

linalg.solve (a, b) KRR SRS R E H TR,
linalg.tensorsolve (a, b[, axes]) XIxKEETKE 5 F2a x = b,

linalg.Istsq (a, b, rcond]) IREIZMEREF S TR B/ 3R,
linalg.inv (a) ITEEEN GRE) #.

linalg.pinv (a[, rcond, hermitian]) ITEXERER (Moore-Penrose) {1,

linalg.tensorinv (a[, ind]) THENEEEERY 3,


https://numpy.org/devdocs/reference/generated/numpy.linalg.cholesky.html#numpy.linalg.cholesky
https://numpy.org/devdocs/reference/generated/numpy.linalg.qr.html#numpy.linalg.qr
https://numpy.org/devdocs/reference/generated/numpy.linalg.svd.html#numpy.linalg.svd
https://numpy.org/devdocs/reference/generated/numpy.linalg.eig.html#numpy.linalg.eig
https://numpy.org/devdocs/reference/generated/numpy.linalg.eigh.html#numpy.linalg.eigh
https://numpy.org/devdocs/reference/generated/numpy.linalg.eigvals.html#numpy.linalg.eigvals
https://numpy.org/devdocs/reference/generated/numpy.linalg.eigvalsh.html#numpy.linalg.eigvalsh
https://numpy.org/devdocs/reference/generated/numpy.linalg.norm.html#numpy.linalg.norm
https://numpy.org/devdocs/reference/generated/numpy.linalg.cond.html#numpy.linalg.cond
https://numpy.org/devdocs/reference/generated/numpy.linalg.det.html#numpy.linalg.det
https://numpy.org/devdocs/reference/generated/numpy.linalg.matrix_rank.html#numpy.linalg.matrix_rank
https://numpy.org/devdocs/reference/generated/numpy.linalg.slogdet.html#numpy.linalg.slogdet
https://numpy.org/devdocs/reference/generated/numpy.trace.html#numpy.trace
https://numpy.org/devdocs/reference/generated/numpy.linalg.solve.html#numpy.linalg.solve
https://numpy.org/devdocs/reference/generated/numpy.linalg.tensorsolve.html#numpy.linalg.tensorsolve
https://numpy.org/devdocs/reference/generated/numpy.linalg.lstsq.html#numpy.linalg.lstsq
https://numpy.org/devdocs/reference/generated/numpy.linalg.inv.html#numpy.linalg.inv
https://numpy.org/devdocs/reference/generated/numpy.linalg.pinv.html#numpy.linalg.pinv
https://numpy.org/devdocs/reference/generated/numpy.linalg.tensorinv.html#numpy.linalg.tensorinv
af://n1266
af://n1283
af://n1306

6 {54

Bk ik
linalg.LinAlgError 2 BUPython-linalgkR45 | R B EIREIISR.

7 —IRTES B LRIZ TS
1.8 ORRFFHOSTIAE
EBIHAIANE RSB —RI B L MERFROAR, BT IEETER —ETE.

XTEREFIEEMASEIE (W0 a 0 (.., M, W array like ) FRim,

XEKRE, a0, MNRETEEANELE o shape == O, M, W) , NIESEBERANNERER ML,
BANMERERIAR/ N MM, RUATHSERER IR ENE,

BIEN1THIZL det = (..) . HEEXMMER TEREIFAK det (a). shape == ;) BIZEE.

BHET BN B ESEN S EURE: SUHERREISRERRFRARESER, WS MEEME.

B REthE

numpySRJrandomiEREE T RETTIETLARKERNE, XRXEG randomspiy—LERTTEM

— R4,

1, numpy.random.rand(d0, d1, ..., dn)

o {EF: FPE—MATERARRIENE (HLMZEndaray 3 dReE& E— N AE) |, HEPRERMIO,
1) 289557,

o ¥ d0,d,..,dn:int, AL, WMERFESEHNIRE—"MoatBRIREHIEL, 1ZBETEERMIO, 1)Z/E
B985,

o IR[EWE: ndarrayXdgRaEkE—MloatBLRYE
B+

1 # [0, 1)ZIBS A By, 317251
2 a = np. random. rand (3, 2)

3 print (a)

1 # ARATZIR

5 b = np. random. rand ()

6 print (b)

fith

9 [[0. 26054323 0. 28184468]
10 [0. 7783674 0.71733674]
11 [0. 90302256 0.49303252]]
12 0.6022098740124009

2, numpy.random.uniform(low=0.0, high=1.0, size=None)

o 1EA: RE—NMEXE[low, high) TN TRIEEE, sizetEERAR,
.« SH:

o low, high: floatBla#& floatBURIRENANIR. IEEHIFXEJ[low, high), lowHIBAIAE/90.0,
hignBIZKIAE91.0


https://numpy.org/devdocs/reference/generated/numpy.linalg.LinAlgError.html#numpy.linalg.LinAlgError
af://n1329
af://n1337
af://n1346
af://n1348
af://n1357

o size: intAlEkintBY T, IBEMIK, WRAIRMsize, NIRE—MRMNIZSD TERIFEEL.
Bl+:

L #fELL, 10) ZIRSIheE, BRI TR 34T 251
2 a = np. random. uniform(1, 10, (3, 2))
print (a)

# Aftsize

b = np. random. uniform(1, 10)

print (b)

iR

O N O O B~ W

9 [[5. 16545387 6.3769087 ]
10 [9. 98964899 7.88833885]
11 [1.37173855 4.19855075]]
12 3.899250175275188

3. numpy.random.randn(do0, d1, ..., dn)

o {ER: IREI—MEERARRIEE, HAEPRIBERMINEESSH (9ER0, AENL) .
o B¥f: d0,d,..,dn:int, AL, MIRIKESE, WRE—MRMARELESD HEIfloatBLRENEL.
o IR[EWH: ndarrayXdgeakEfloat

B+

L # 317251

2 a = np. random. randn (3, 2)
print (a)

# AR

b = np. random. randn ()

(@3] = w

6 print (b)

T

8

9 [[-1. 46605527 0.35434705]
0 [ 0.43408199 0.02689309]

[ 0.48041554 1.62665755]]
-0.6291254375915813

DN =

4, numpy.random.normal(loc=0.0, scale=1.0, size=None)

o {EF: IREI— 1 HsizetBERARAIEE, EHEFAYEIRM p=loc,0=scale BIIESS .
.« S

o loc: floatBUaE floatBURYRENANTS, IEEBE Y
o scale: floatBlE & floatBURYREENISR, IEEINEE O
o size:intBlEEIntBIRYTTA, FEE TEERIR. NRAR Hsize, BlocHlscale SirE (2
EEANISR) |, MIRE—MRMIZ S THEIBETEL.
o HH: ndarrayNSREHE —MRE
B+


af://n1369
af://n1378

5.

[S2 BTN GU R ORI

# bRUEIEZRS AT, 317241

a = np. random. normal (0, 1, (3, 2))
print (a)

# BIENL, FREZEA3

b = np. random. normal (1, 3)

print (b)

vt :

[[ 0.34912031 -0.08757564]
[-0.99753101 0. 37441719]
[ 2.68072286 -1.03663963]]

5. 770831320998463

numpy.random.randint(low, high=None, size=None, dtype="l")

YEF: IREI—/MEX[E[low, high) FESEIISIEERIEE, sizefSTERAR, dtypefSEEUEIEEL,
S5

o low, high: intB, FEEIFEXE][low, high)

o size: intBUELIntBYAYITAH, IEEFAR

o dypte: T[IESE], IEEHUERE, LWint,int64%, ERIARnp.int
RENE: NERIEE Tsize, NIRE—NintEndarrayXds, BULRE—MRMIZS HERTIntELREH
#.
flF:

# fE[1, 10) ZIAIESHUSSHFE, SR N31T251
a = np. random. randint (1, 10, (3, 2))

print (a)

# Aefitsize

b = np. random. randint (1, 10)

print (b)

# fEEdtype

¢ = np. random. randint (1, 10, dtype=np. int64)
print(c)

type (c)

vt -

[[3 1]
[3 3]
[5 81]
6
2
numpy. int64

numpy.random.random(size=None)

YEFR: IREIMIO, 1) Z B IMEERIEEE, sizedEERZIR.
S5

o size: intBUEKiIntBUAYTTAH, WNRARENNREI—MNRMIZ D TRHIBEEL
IREWE: floatBUEiE floatEAndarrayXdse

BI+F:


af://n1394
af://n1410

o =

10
11
12

# [0, DZiEm¥aames, 317251
a = np. random. random((3, 2))
print (a)

# RNEEsize

b = np. random. random ()

print (b)

vt :

[[0.80136714 0.63129059]
[0. 04556679 0.04433006]
[0. 09643599 0.53312761]]

0. 32828505898057136
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