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In [187]: from IPython. core. interactiveshell import InteractiveShell
InteractiveShell. ast node interactivity = “all”
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In [1]:

In [2]:

In [3]:

Out[3]:

In [4]:

Out[4]:

In [5]:

Out[5]:

In [7]:

Out[7]:

In [8]:

Out[8]:
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import numpy as np £5 Anumpy 718 5 Hnp
import pandas as pd #5: ApandasJ14 5 ~pd

print (np. version )#& A RAS

1.20.3

2 AR
2.1 —#8A

a=np. array ([1, 2, 3, 4]) #0413 -y H 20

a

array ([1, 2, 3, 4])

type (a) #2R7, B o MEHESRA, Fr LU numpy.

numpy. ndarray

a. ndim# & A YERL (AL, /& —4Ealid 2 JL4E4A)
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a.shape #IK, R (4,) X Bl R — ey, AOR— 43U, AXURA 4o R

(4,)

array ([1, 2, 3, 4])
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In [9]:

Out[9]:

In [21]:

Out[21]:

In [11]:

Out[11]:

In [12]:

Out[12]:

In [10]:

Out[10]:

In [11]:

Out[11]:

In [12]:

Out[12]:
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a.T #—MEE, ZRIRFERNSE R—F, By — 4881 A AT RS

array ([1, 2, 3, 4])

a.size #HILEH =

a.dtype #inZm AR

#ACR B ) e KB BRI, intAQR B, 320K XA R REAF-fig 324 1) T &
oSN A5 A0, SEBRAFAB3 1AL, B AYEFEITE-2" 31312731 (28314 J5 B2/ 311K T7)
g8

dtype( int32’)

a.itemsize HILHEMIA/N, FINRAL (—AFA800)
#HETUAXS Fakil, — Mo sw G — N7, 40N 0 &k AN, a

b=np. array ([1, 2.0, 3, 4])  #54plE2
b HEE R B, By DU G A 2 B i il i 8, Bt AN UG T Al 2 A =

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

b. dtype  H#6ANL[HVF 25 5L

dtype C float64’)

b. itemsize
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In [ ]:

2.2 SHEIA
KFEF NS RME

In [13]: a=np.array([[1,2,3,4],[5,6,7,81,[9,11,12,13]1]) - 4E5| &K NELU

a

L QMU AT S, XA ALRES (17) 4 (B1)) 1 — 4> —4EF1 R

AT, WAR 04N, IET5 1 )R CRILVTG0 ), #, BeRRou 1, 177 [ a4 (GRALT- )
IR ATHEAT VAR, LSRR BEBIRIME, WioE ST U5, SR AT I

Out[13]: array([[ 1, 2, 3, 4],
|: 5) 6) 7) 8])
[ 9, 11, 12, 1311

In [14]: a. ndim#&E 485

Out[14]: 2

In [15]: a.shape

Out[15]: (3, 4)

In [16]: a.size

Outl[16]: 12
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In [17]: a=np.array([[[1,2,3,4],[5,6,7,81,[9,11,12,131], [[1,2,3,4], [5,6,7,81, [9, 11, 12, 13]11]) # 4| L k¥ NE4H

Out[17]: array([[[ 1, 2, 3, 4],

[1
[5 6 17, 8],
[ 9, 11, 12, 1317,

[1, 2, 3, 4],
[5 6 17, 8],
[9, 11, 12, 13]11])

In [18]: a.ndim#?rF4EREE, =48 CRALT=30E)

Out[18]: 3

In [19]: a.shape # BBHEAAITERKN, & 24341 = 4E K

Out[19]: (2, 3, 4)

2.3 HEAHGERIIER

3 #ERvEYE
3.1 Efik&imseBlisitniia

In [ J: #5F, T4, rangeXt % it %A

In [2]: np.array([l,2,3,4])

Out[2]: array([1, 2, 3, 4])
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In [3]: a=np.array((1,2,3,4))# ol ¥ A%

a

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

In [4]: np.array (range (5)) #range Xt % 54 4 1% i 20

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

3.2 HHAMNBR—LESIE

3.2.1 np.arange
In [20]: np.arange(8) #4 fi25Ml T rangerk ¥y
Out[20]: array([0, 1, 2, 3, 4, 5, 6, 7])
In [21]: range(8) ®A[IEARXT G MOBITHI—FIHL, 72 A4 T
Out[21]: range(0, 8)
In [22]: np.arange(0,1,0.2) #EMEA, EWATT. B DSHEEITHRE\E AN SERGRE\ BN SHELKE

Outl[22]: array([0. , 0.2, 0.4, 0.6, 0.8])

3.2.2 np.linspace
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In [23]: np.linspace(0, 10, 21)
#HEZEHAH, F—NSEERIGE, F o ANSH R X IEE, F=ASHEXN AN RN
HARCAAR A X (1], 72 P A P X (]

Out[23]: array([ 0. , 0.5, 1., 1.5 2., 2.5, 3., 3.5 4., 4.5 5. ,
5.5, 6., 6.5, 7., 7.5 8 , 85 9. , 9.5 10. 1)

In [24]: np. linspace(0,1,6) #MOT UG, 21450, 0K N0, 20— HEZHA, FrLLESE6N L, FH S =12 856

Outl[24]: array([0. , 0.2, 0.4, 0.6, 0.8, 1. 1)

3.2.3 np.logspace

In [25]: np.logspace(0, 100, 11)  #2FLLEUZH, ERINLLIOAZEEL
#E LA I PR EOR S 2 0
HEf- /\%QETE%(N\O%QL‘,%:A%ﬁmﬁﬁa%ﬁﬁjlooﬁﬁﬂﬂb’}:éﬁi fh%&jﬁ)\?ﬁlo
HEE AN S HUE XN B e R 1N, @AM RN R ZEAE, TR S S EES

Out[25]: array([1.e+000, 1.e+010, 1.e+020, 1.e+030, 1.e+040, 1.e+050, 1.e+060,
1.e+070, 1.e+080, 1.e+090, 1.e+100])

In [26]: np.logspace(l,6,6,base=2) #/5 [l [Hbase=2/0K 5 E 1 JRECN2, K& —NLA2ARE BB BI6 54, S3EH6 TR

Out[26]: array([ 2., 4., 8., 16., 32., 64.])

3.2.4 np.zeros,np.ones

In [5]: np.zeros(3) #EFEH—4i%H

Out[5]: array([0., 0., 0.])
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In [6]:

Out[6]:

In [37]:

Out[37]:

In [39]:

Out[39]:

In [55]:

Out[55]:

In [56]:

Out [56]:

localhost:8888/notebooks/Desktop/CDAFIRE LA/ Pyhon/PythonZEHH IEIR~ 4 $1 % 2 CTHI[AIRI 5 % 2 CiERE SQL/AUE SR F AR MLAS/Numpy-IE 2 ipynb

np. ones (3) #4— ) — 4440

BT a A — KU AT DARIRAAR 1L, SEPREZBEAT 5 07, J5 IR 7 E AT 12

array ([1., 1., 1.])

a=np. ones ((3, 3) ) #4 [ —4E% 41

a

array ([[1., 1., 1.7,
(1., 1., 1.1,
(1., 1., 1.1D)

3.2.5 np.zeros_like

a=np. array ([[1, 2, 3,41, [6,7,8,9]])
a

array ([[1, 2, 3,
[6) 7) 87

4],
911)

#2E i — M HMlaf) shape—#¢ 1) 2 F 1 £ 41

np. zeros_like(a)

array ([[0, 0, O,
[0) O, 0)

0],
0]1)

np. ones_like(a) #42H—MFlaff)shape—#£ 14—

array ([[1, 1, 1, 1],
(1, 1, 1, 11D

3.2.6 np.full

Numpy-i#& - Jupyter Notebook
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In [40]: np.full((3,2),6) #4 NFAMEAIEA, full ((3,2),6) RFA—AN3+2MIME 4 N6 — 44
Outl40]: array([[6, 6],

6, 6],
(6, 6]1)

3.2.7 np.identity,np.eye

In [60]: np.identity(3)  #Hf7%4 , PAHERE

Outl[60]: array([[1., O
[0 ’
[0., 0

—
—e e
[y N Ry S—

i)

In [61]: np.eye(3) #HAIEA , FALFERE, DL PR T E ] LA
Outl61]: array([[1., 0., O.
(0., 1., 0.
(0., 0., L.

>
)

D

Sy By —

3.2.8 np.diag

In [62]: np.diag([1,2,3,4]) #xHME , X452 E CBOERE, ProdH 2R g ERES AN AL E

Out[62]: array([[1, 0, 0, 0],
[0, 2, 0, 0],
[0, 0, 3, 0],
[0, 0, 0, 411)

In [27]): np.diag? #diag@G M PSS
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In [28]: np.diag([l,2,3,4],k=1)
Hk AL,
HAA KA N IE B A 22 RN R 7 8- 388 0 80 R A BRI A T 488, 4B 423550
# KIE A R, DR A A AT B 7 8 38 a5 = iR A1 R AT 48, (B 425680

Outl[28]: array([[0, 1, 0, 0, 0],
[0, 0, 2, 0, 0],
[0, 0, 0, 3, 0],
[0, 0, 0, 0, 41,
[0, 0, 0, 0, 0]])

In [30]: np.diag([l,?2,3,4], k=2)

Out[30]: array([[0, O, 1, 0, 0, 0,
[0, 0, 0, 2, 0, 0],
(o, 0, 0, 0, 3, 0],
[0, 0, 0, 0, 0, 4],
(0, 0, 0, 0, 0, 0],
[0, 0, 0, 0, 0, 0]1)

In [29]: np.diag([l,2,3,4],k=-1)

Outl[29]: array([[O0,
(L,
[0,
[0,
[0,

0],
0],
0],
, 01,
, 01D

coMvo o
oSCwo oo
B~ oo oo

In [31]: np.diag([1,2,3,4], k=—2)

Out[31]: array([[0, 0, 0, 0, 0, 0],
(0, 0, 0, 0, 0, 0],
(1, 0, 0, 0, 0, 0],
[0, 2, 0, 0, 0, 0],
(0, 0, 3, 0, 0, 0],
[0, 0, 0, 4, 0, 0]1)
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3.2.9 np.empty

In [41]: np.empty((6,3)) #%%H, JLEXBUEBENL , HIR G467

Out[41]: array([[1.07097411e-311, 5.13828272e-322, 0.00000000e+000]
(0. 00000000e+000, 1.69119873e-306, 1.15998412e-028],
[2.44171989e+232, 8.00801729e+159, 6.19319847e-071],
[1.05161522e-153, 6.01391519e-154, 1.05208577e-153],
[1.19683897e+141, 3.77780862e+180, 1.15998412e-028],
(6. 48224638e+170, 3.67145870e+228, 1.60945238e+295]])

3.2.10 FEMNEAYF=E: randomiRiR

In [36]: np.random. randint (0, 10,5) #FEHIEEEL, MOFN10Z [AMEZAEFE 10 S BN EEEL, /2 A T

Out[36]: array([5, 7, 2, 9, 2])

In [38]: np.random. rand(5) #OZ 1 2 [A] ML 555, 22 A T

Out[38]: array([0. 79555499, 0.70792983, 0.04756526, 0.43053013, 0.38818561])

In [55]: np.random. seed(1)  #seeds&[EEM T, FKIRMENEA KT, Hseed O FISEE & I —AME AR BRI AT J5 4 ) 25 SR AR —AF
np. random. rand (5)  #seed () JGH K250 H & 1527 32-1
ttrand (5) FRTAT B 45 e dh H 5L

Out[55]: array([4.17022005e-01, 7.20324493e-01, 1.14374817e-04, 3.02332573e-01,
1. 46755891e-017)

In [47]: np.random. seed(2)
np. random. rand (6)

Out[47]: array([0.4359949 , 0.02592623, 0.54966248, 0.43532239, 0.4203678
0. 33033482])
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In [99]: np.random. standard normal (size=(4,))
#H—AE B, PRAEIES AR, size= 4, ) SEHE A — MR ER R —450H, MREBXNMBHBEFIN TR
Out[99]: array ([-0. 88778575, —1.98079647, —0.34791215, 0.15634897])
In [100]: np.random. standard normal (size=(4,4))  # 4%, i IEES0 70
#HE— 1T E IES 0, B3 & IES o
Out[100]: array([[ 1.23029068, 1.20237985, —0.38732682, —0.30230275],
[-1. 04855297, -1.42001794, -1.70627019, 1.9507754 1],
[-0.50965218, —0.4380743 , -1.25279536, 0.77749036],
[-1.61389785, -0.21274028, -0.89546656, 0.3869025 1])
In [57]: np.random. normal (0.5,0. 1, size=(3, 4)) #{H, FnifEiZE, shape, AR
Out[57]: array([[0.38940649, 0.33454845, 0.26365314, 0.61353453],
[0. 39829859, 0.56373618, 0.41400934, 0.67726076],
[0. 38896369, 0.51812143, 0.55643449, 0.44334898]])
1 S YU
4 #FERB
1
4.1 HIESEBIRYIEIR
In [6]: np.float64(43) #IF S EH;:
Out[6]: 43.0
In [7]: np.int32(78.0)
Out[7]: 78
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In [48]:

Out[48]:

In [49]:

Out[49]:

In [50]:

Out [50]:

In [51]:

Out[51]:

In [ 1:

Numpy-i#& - Jupyter Notebook

a=np. array ([1, 2, 3])
a. dtype

dtype C int32")

a. astype (np. int64) #EZ ST P L4 AR — N, A AR, (H R R AR R T int64

array ([1, 2, 3], dtype=int64)

a=np.array([1,2,3,6,7, 11, 12, 13, 14])
akxa

#EE BRI 320 L B8, AL eI 1 32407 F AR 2 HH A 45 SR A iR

array ([ 1, 4, 217, 46656, 823543,
1843829075, -251658240, -1692154371, -1282129920], dtype=int32)

a=np. array ([1,2,3,6,7, 11, 12, 13, 14])
b=a. astype (np. int64)
bakb AT EUAH A (P e 4, W 64T AL 55 Ja 2 AN R 2 1 2R

array ([ 1, 4, 217,
46656, 823543, 285311670611,
8916100448256, 302875106592253, 11112006825558016],
dtype=int64)

4.2 FREAEASTAROFE =B
None #{EJupyterEB{{3E=Z FENumpyER&E(Enp.nanEx

HREBRERAAIRR 1.GRKAVFIMT 2. MRKEH T HTEBAIEREBIRE(E
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In [52]: #HURME, =ME
a=np. nan
a

Out[52]: nan

In [53]: type(a) HEFIR T RO

Out[53]: float

In [54]: np.isnan(a) #EER AN, HegXeERWr | 2EIR I True, NS {HIR [AFalse
Out[54]: True

In [69]: a=np.nan
a==np.nan  #AREIXFEAIWT, SLRAEAGE T — AN AR

Out[69]: False

In [55]: np.nan==np.nan #GREAETAEMA DRI, rAAGEH==R5E X, i FlFalse

Out[55]: False

In [56]: 2%np.nan #ZAEARTIZE ML R N ME

Out[56]: nan

In [57]: np.nan—np. nan

Out[57]: nan

5 #ATTERIZESI
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5.1 —#EHRYIZS|

In [58]: a=np. random. randint (0, 10, 5) #—4EF 222 5]  SH1FR 25125140
a

Out[58]: array([5, 4, 4, 5, 7])

In [59]: al0]

Out[59]: 5

In [60]: a[-1]

Out[60]: 7

In [61]: all::2]  #fFh, 450, K, ZERLAH

Outl[61]: array([4, 5])

#Z5 A0V R RIRHE— AR R RS, BRERIR R —REEES

5.2 SYERIARNERSI

In [62]: a = np.array([[l, 2, 3, 4, 5],[6, 7, 8,9,10], [17, 18, 19, 20, 21]])
a

Outl[62]: array([[ 1, 2, 3, 4, 5],

[ 6) 7) 8) 9) 10])
(17, 18, 19, 20, 2111)
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In [63]: al0,3:5] #ZIEOITHEIMMATINILE, , F—BECLOH RN K8, 552502 il () (1550
#35 EH T 2O, H0F NORE I 3 BB MO (T (BIAELAT), S8 2T L, 3:5IRE R 3 B BAIANLS, 2 1L BL B N5, B KB BRIA N

Out[63]: array([4, 5])

In [64]: all:,2:] #R51ZB2MEMTHHIL]. HAFRELIIHTTR
AR S AL E N LAIAT (B2 55217) BRI R AR AT, ZIHCR 5L E OR8] (RDS5351) 25T Birfy 51, 285 BUEATTHI A 3L 82>

Outl64]: array([[ 8, 9, 107,
[19, 20, 2110)

In [65]: al::2,::2]

Out[65]: array([[ 1, 3, 5],
[17, 19, 211])

In [66]: a

Out[66]: array([[ 1, 2, 3, 4, 5],
[6, 7, 8 9, 10],
(17, 18, 19, 20, 2111)

In [67]: al::2,(0,2,3)]

Out[67]: array([[ 1, 3, 4],
(17, 19, 2011)

In [68]: a

Out[68]: array([[ 1, 2, 3, 4, 5],
(6 7, 8 9, 10],
(17, 18, 19, 20, 2111)
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In [69]: al(0,0,1,2), (0,1, 1,2) ] #MFAFEFURIR RLAL B A BERH AR T AR AEZR 5]
#Z 5 ETAAERAT, 125 R RS
AT ISR — BB R 5 — DR A LE, XA B R R TIN0MIAT 5 R 51 80 SIAIAZ AR B, i XA 07 B R R

#E T 1 DA S HE
Out[69]: array([ 1, 2, 7, 19])

In [70]: a=np.arange(18). reshape(2, 3, 3)
a #=4EEA, reshapefIZE— NS ERERZE IO, 5 AN SHARERAT R 1, 5 = SHREHZ 24

Out[70]: array([[[ 0, 1, 2],

[0
[ 3, 4, 5],
(6, 7, 811,

(L9 10, 117,
[12, 13, 147,
[15, 16, 17111)

In [71]: al0][0, :]

Out[71]: array([0, 1, 2])

In [78]: al0,0, :]

Out[78]: array([0, 1, 2])

In [72]: all]lO, :]

Out[72]: array([ 9, 10, 11])

In [79]: all,o0,:]

Out[79]: array([ 9, 10, 11])
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In [73]: al0][:, (1)]
Outl73]: array([1, 4, 71)

In [82]: alo,:,1]

Out[82]: array([1, 4, 71)

In [83]: alo0,:, (1)]

Out[83]: array([1, 4, 7])

In [74]: allll:, (1]
Outl[74]: array([10, 13, 16])
In [84]: all,:, 1]

Out[84]: array([10, 13, 16])
In [75]: al:,0,:]

Out[75]: array([[ 0, 1, 2],
[ 9, 10, 111])

In [76]: al:,:, 1]

Out[76]: array([[ 1, 4, 7],
(10, 13, 1611)
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In [77]: al:, ::2,::2]

Outl77]: array([[[ 0, 21,
[ 6, 811,

([9, 111,
(15, 17111)

6 IIREAHENAIE

6.1 reshape

In [85]: #B#EHRIEE
a=np. arange (12)
a

Out[85]: array([ 0, 1, 2, 3, 4, 5 6 7, 8 9, 10, 11])

In [86]: a.reshape(3,4) #IGENEE—F, & A Een
Fs F T —4E B T B2 e i 34 ) — A —4EEUHRTES

Out[86]: array([[ 0, 1, 2, 3],
[ 4, 5, 6 7],
[8 9, 10, 1111

In [89]: a #FEHIEAMAR

Out[89]: array([ 0, 1, 2, 3, 4, 5 6 7, 8 9, 10, 11])
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In [87]: a.reshape(3,5)
#HREE . TR 3R E A TS v Rk, RS R A 120 0Kk, ANE, 2 FEUTHIeR MO —E 5, A& F s UE R

ValueError Traceback (most recent call last)
"\AppData\Local\Temp/ipykernel 27704/1214200498. py in <module>
-———> 1 a. reshape(3,5)

ValueError: cannot reshape array of size 12 into shape (3,5)

In [88]: a.reshape(2,6)  #2*6HAZ A DELZ12A, W] LU AR AT HI T —BUREK

Out[88]: array([[ 0, 1, 2, 3, 4, 5],
(6, 7, 8 9, 10, 11]])

In [92]: a.reshape(-1,2) #-1RK/RENTHE, ZORAEEEEER

#5E — NS HARE S BT, 5 = SHRER 5 B, iR A —A R, W — M A0e o R B AN 298, R T DL R

HIN R —DNSECNIE, 36 ASEON R, W AN HOE SLRPE IR O BRI S/ AT 8 25 5 2 DT 51

HIN R —DNSEON R, B ASEONIE, W — NS HOE SERPE R O BRI RS2/ 5 B 5 SR 2 DT Rg T4k XA H s S R
Out[92]: array([[ 0, 1],
2, 31,
4, 5],
6, 171,
8, 91,
10, 1111)

In [102]: a.reshape(-2,2)

Out[102]: array([[ 0, 1],
2, 31,
4, 5],
6, 71,
8, 9],
0

10, 111])
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In [103]: a.reshape(3,-2)

Out[103]: array([[ 0, 1, 2, 3],
(4, 5 6, 7],
[8 9, 10, 1111

6.2 resize

In [90]: a

Out[90]: array([L O, 1, 2, 3, 4, 5 6, 7, 8 9, 10, 11])

In [92]: a.resize(3,4) #EMUBEL, JREUIESHEATECR, M2 S FMERAB I EABcAH 1, T HAR E45a. resize (3, 4) & L — A HE

In [93]: a

Out[93]: array([[ 0, 1, 2, 3],
[ 4, 5, 6, 7],
[8 9, 10, 11]])

In [94]: b=a.resize(3,4)
b #HUTIEEAHH, REDRNTM, Bl Na. resize (3, 4) & R ERAE, AEERAE ML E

In [95]: a

Out[95]: array([[ 0, 1, 2, 3],
[ 4, 5, 6, 7],
[8 9, 10, 1111

6.3 flatten
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In [96]:

Out [96] :

In [97]:

Out[97]:

In [98]:

Out [98]:

In [99]:

Out[99]:

In [101]:

Out[101]:

In [104]:

Out[104]:
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a

array ([[ 0, 1,
[ 4, 5’
|: 87 9)

2, 3],
6, 7],
10, 1111)

a. flatten()#@¥, B%é&’ *ﬁ%i&ﬁ

array([ 0, 1,

2, 3, 4, 5 6 7, 8 9, 10, 11])

a. flatten (order="F ) #fE 1, [F4E, BEPE

array ([ 0, 4,

a. reshape (1, 12)

array ([[ 0, 1,

a. reshape (3, 4)

array ([[ 0, 1,
[ 4, 5,
[ 8) 97

6.4 ravel

a

array([[ 0, 1,
[ 4, 5
[ 8) 9’

8 1, 5 9, 2, 6 10, 3, 7, 11])

# RS AT SR, AR 14T 124
2, 3, 4, 5 6 7, 8 9,

10, 111])

B K AT S, ARER34T 451

2, 3],
6, 171,
10, 1111)
2, 3],
6, 171,
10, 111])

Numpy-i#& - Jupyter Notebook



2022/2/14 46:32 Numpy-i& - Jupyter Notebook
In [105]: a.ravel O#fEV, BAHSE, Raeliadf

Out[105]: array([ O, 1, 2, 3, 4, 5 6, 7, 8, 9, 10, 11])

6.5 swapaxes

In [106]: a=np.arange (12). reshape (3, 4)

a
Out[106]: array([[ 0, 1, 2, 3],
[ 4, 5 6, 7],
[8 9 10, 11]1])

In [107]: a.swapaxes(0,1) #OFMAI1AHAZHe MM T T —NEE

Out[107]: array ([ 8],
9],
, 10],

, 111D)

N o O e

In [108]: a=np.arange (12).reshape(3, 2, 2)
a

Out[108]: array([[[ 0, 1]

Lo 3],
([ 4, 5],
[ 6 711,
([8 9],
(10, 11111)
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In [109]: a.swapaxes(l,2) #1FfAI2%40 B e, =4E50H Lhd 1T, 250251

Out[109]: array([[[ 0, 21,
[ 1, 31],
([ 4, 6],
[ 5 711,

[ 10],

[ 8,
[9 1111])

6.6 stack

In [110]: a=np.arange(12).reshape (3, 4)

Out[110]: array([[ 0, 1, 2, 3],
(4, 5 6, 7],
[8 9, 10, 11]])

In [111]: b=a*3

Out[111]: array([[ 0, 3, 6, 9],
(12, 15, 18, 211,
[24, 27, 30, 33]])

In [112]: np.hstack([a, b]) #1# [ S, bPFEaly il 17505 2 —FF
Out[112]: array([[ O, 1, 2, 3, 0, 3, 6 9],
[ 4, 5 6, 7, 12, 15, 18, 217,
[8 9, 10, 11, 24, 27, 30, 33]1)

)
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In [113]: np.hstack([b,al) #tsE[nHES, bPF a2

Out[113]: array([[ O, 3, 6, 9, 0, 1, 2, 3],
[12, 15, 18, 21, 4, 5, 6, 7],
[24, 27, 30, 33, 8, 9, 10, 1111

In [114]: np. vstack([a, b]) #IAIHES, HIHR £ FF, bfifEal) Fid

Out[114]: array([[ 0, 1, 2, 3],
[ 4, 5, 6 7],
[8 9, 10, 11],
[0, 3, 6 9],
[12, 15, 18, 211,
[24, 27, 30, 33]])

In [115]: np.vstack([b,a]l) #I\FHER, SIKH 2 —FF, bifffEaf Lid

Out[115]: array([[ 0, 3, 6, 9],
[12, 15, 18, 21],
(24, 27, 30, 331,
ro 1, 2, 3],
[ 4, 5, 6 7],
[8 9, 10, 111D

6.7 concatenate

In [116]: np.concatenate([a, b],axis = 1) #concatenatepf i W20 A, Y55 LRIT 7 mPHE, AP (bPtEe3larif1d)
Out[116]: array([[ O, 1, 2, 3, 0, 3, 6, 9],
[ 4 5, 6, 7, 12, 15, 18, 21],
[ 8 9, 10, 11, 24, 27, 30, 331])

)
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In [117]: np.concatenate([a, b], axis =

Out[117]: array([

=N O 00 O
=N U1 O o

DN —

6.8 split

H

In [118]:

ol
—np

a
a

Out[118]: array([[ 0, 1,
[ 4, 5
[8 9,
[12, 13,

In [119]: np.hsplit(a, 2)#

np. arange (16) .

e
=
~J

2, 31,
6, 71,
10, 117,
6, 91,
18, 21],
30, 3311)

reshape (4, 4)

2, 31,
6, 171,
10, 117,
14, 15]7)

Out[119]: [array([[ 0, 17,

[ 4, 5],

[8 9],

(12, 1311),
array ([[ 2, 3],

[ 6 7],

(10, 117,

(14, 15]])]
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#concatenate BRI G, WEORIMNI T mIPHE:, TP bFfEElan Fid)

7r, RIEMEABIR, R 57y 2 E8 oy, TS, i sl —4A, JE sl —A, 1T 8L
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In [120]:

Out[120]:

In [121]:

Outl[121]:

In [122]:

Out[122]:

In [123]:

Out[123]:
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np. vsplit (a, 2) # A&, KeAT 702y, TR NSO, ATpIAT —24, Ja AT — 41, Z18AAE

larray ([[0, 1, 2, 3]
4, 5, 6, 711),
array([[ 8, 9, 10, 111,
(12, 13, 14, 15]1)]

7 #AREE
71 HAESHEMNEE

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

array([[ 0, 1, 2, 3],
[ 4, 5, 6, 7],

[8 9, 10, 11],

(12, 13, 14, 15]])

ax2 B EREE— AN TR AT AR R AR, B2k L2

array ([[ 0, 2, 4, 6],
[ 8 10, 12, 14],
[16, 18, 20, 221,
[24, 26, 28, 3011)

a//2 #EKRR

array ([[0, 0, 1, 17,
(2, 2, 3, 3],
(4, 4, 5, 5],
[6, 6, 7, 7]], dtype=int32)

Numpy-i#& - Jupyter Notebook



2022/2/14 46:32

In [124]:

Out[124]:

In [125]:

Out[125]:

In [126]:

In [127]:

Out[127]:

In [128]:

Out[128]:
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a%2H IR, B

array ([[0, 1, 0, 1],

[O) 15 0) 1])

(o, 1, 0, 1],

[0, 1, 0, 1]], dtype=int32)
at?2

array([[ 2, 3, 4, 5],
(6, 7, 8 9],
(10, 11, 12, 13]
(14, 15, 16, 1711)

7.2 FASHANER

a=np. arange (16) . reshape (4, 4)
b=np. arange (16) . reshape (4, 4)

array([[ 0, 1, 2, 3],
(4, 5 6 7],
|: 8) 97 10) 11]7
[12, 13, 14, 1511)

b

array([[ 0, 1, 2, 3],
[ 4’ 5) 6) 7])
[8 9, 10, 11],
(12, 13, 14, 15]11)

Numpy-i#& - Jupyter Notebook



2022/2/14 46:32 Numpy-i& - Jupyter Notebook

In [129]: a*b
#aMbATIEARAAIED, XN B E R R BEATIRAE, B DL ZRRENS HEAT — — XS L. QR IARAS—HE, WIASBEREAT —— X Nt 2 3EAT ) Fi AL 3

Out[129]: array([[ 0, 1, 4, 9],
[ 16, 25, 36, 49],
[ 64, 81, 100, 1211,
(144, 169, 196, 225]1])

In [131]: a+b

Out[131]: array([[ 0, 2, 4, 6],
[ 8, 10, 12, 14],
[16, 18, 20, 221,
[24, 26, 28, 30]])

In [130]: |akka #affjaikJs, a2 A HEE AN 5 DB A8 i J A

Out[130]: array([[ 1, 1, 4, 271,
[ 256, 3125, 46656, 8235437,
[ 16777216, 387420489, 1410065408, 1843829075],
[ —251658240, —-1692154371, -1282129920, 1500973039]], dtype=int32)

7.3 EHAITHEIE

In [132]: &%) ML
al = np.array([[0,0,0], [1,1,1], [2,2,2], [3,3,3]])
print (al. shape)
a2 = np.array([1,2,3])
print (a2. shape)

(4, 3)
(3,)
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In [134]: al

Out[134]: array([[0, 0, 0],
(1, 1, 11,
(2, 2, 2],
[3, 3, 31])

In [135]: a2

Outl[135]: array([1, 2, 3])

In [136]: al+a2

Out[136]: array([[1, 2, 3],
[2, 3, 4],
[3, 4, 5],
(4, 5, 6]1)

In [137]: al = np.array([[0,0,0], [1,1,1], [2,2,2], [3,3,3]])
print (al. shape)
a2 = np.array([1, 2,3, 4]). reshape (4, 1)
print (a2. shape)

(4, 3)
4, 1)
In [138]: al
Out[138]: array([[0, 0, 0],
(1, 1, 11,
[2, 2, 2],
(3, 3, 31])
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In [139]: a2

Out[139]): array([[1],

[2]’
[3],
[(411)

In [140]: #4x3

al + a2

Out[140]): array([[1, 1, 17,
[3, 3, 3],
[5, 5, 5],
(7, 7, 710

In [142]: al = np.array([1,2,3,4])
print (al. shape)
a2=np. array ([4, 5, 6, 7]) . reshape (4, 1)
print (a2. shape)

al+a?2
4,)
4, 1)
Out[142]: array([[ 5, 6, 7, 8],
[6, 7, 8 9],
L7, 8 9, 10],
[8 9, 10, 111])
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In [204]: al = np.array([[0,0,0], [1,1,1],[2,2,2],[3,3,3]])
print (al. shape)
a2 = np.array([1, 2, 3]). reshape (3, 1)
print (a2. shape)
HIEAT B 4, DR 04 AN 14 A4 B #B A — B

(4, 3)
(3, 1)
In [205]: al
a2
Out[205]: array([[0, 0, 0],
[1, 1, 1],
(2, 2, 21,
(3, 3, 311)
Out[205]: array([[1],
[2]?
[31D)

In [145]: al+a2 #&fRdl, B LI OBAN Lk A FE#A —HE, ToiEiT &

ValueError Traceback (most recent call last)
“\AppData\Local\Temp/ipykernel 27704/4064069160.py in <module>
-———> 1 al+a2

ValueError: operands could not be broadcast together with shapes (4,3) (3,1)

8 numpyZUERYRTIFFNIER
8.1 —MIAIBR

localhost:8888/notebooks/Desktop/CDAFIRE LA/ Pyhon/PythonZEHH IEIR~ 4 $1 % 2 CTHI[AIRI 5 % 2 CiERE SQL/AUE SR F AR MLAS/Numpy-IE 2 ipynb 33/43



2022/2/14 46:32

In [146]:

In [147]:

Out[147]:

In [148]:

Out[148]:

In [149]:

In [150]:

In [151]:

Out[151]:

Numpy-if& - Jupyter Notebook

arrl = np.arange (9). reshape(3,3) #6% —E2H, —/ 3311 54

np. save (al. npy’, arr]) #{R /A2 AN, ¥ npy =& [ E 1, WA S IRAFEE AT 02 TR A7 2 U AT B4R, B8 40842 T LLH import
#ARERAT B TR 2 B8 A, R TR EAEal. npy i 5] 5 B0 b 2L ORA7 1Y & AR (1) Hh kB o]

gal R M4, . npyRJEH

import os

os. getewd () #IRECHHT TARBEAR AACAY

" C:\\Users\\99253\\Desktop\\CDA%L#& 73 AT\ \ i1\ \Pyhon\ \Py thon ¥R\ IE 15 BREL, T M) 6 %, 782 SQL\N\ B 78 Ve kA A AR RS \\ 01D

b=np. load (" al. npy" ) #EEHUCCAF,  WERORAF S HARERAS 1, & /Eal. npy il I 5] 5 5N _E 2L ORAF ) BR AR st ik BT mT
b

array ([[0, 1, 2],
[3, 4, 5],
(6, 7, 811

8.2 SAEHIER

al = np. arange (12). reshape (3, 4)

a2 = np. arange (10)

np. savez (" arrl2. npz’ , al=al, a2=a2) #{# 1712 AN EU B — N SO GEIX AN B # D PR AEAE [F] — AN S0 )
tarr122 4, . npzRE%

arrl2=np. load C arrl2.npz’ ) #iZHL

arrl2[ al’ ]

array([[ 0, 1, 2, 3],
|: 4) 5; 6) 7])
[8 9, 10, 111])
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In [152]:

Out[152]:

In [153]:

Out[153]:

In [154]:

In [155]:

Out[155]:

In [206]:

Out[206] :

In [207]:

Out[207]:
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arr12[ a2’ ]

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

9 {EFRnumpy#{THiItTRh
9.1 HERE

np. random. seed (42) #WEFENLFNT-, [HEf T
a = np. random. randint (1, 10, size = 10) #4ERFENLE1T10
a

array([7, 4, 8, 5, 7, 3, 7, 8 5, 4])

a.sort O #EMHEER, BAREUE,  BRAMNDNEIRHEY

a
array ([3, 4, 4, 5, 5, 7, 7, 7, 8, 8])

a = np. random. randint (1, 10, size=5) #EMHENLEILT10, shapey10
a

array ([9, 4, 1, 2, 1])

a. argsort () HMNBRHEFT, 3R 18] FHAH X B 2R 51 E

#MINBRHE Y 2 5 B XA B 1 R 1O AL, Bom IR B A B R 5 HME
HEFZERERE 101 2 409 IR AR B ALE S 5 3L, REME N2, B A TR R AR A B2 554, R G v

#ULCIHE, St AT RSB 2 4 3 1 0

array ([2, 4, 3, 1, 0], dtype=int64)
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In [159]:

Out[159]:

In [160]:

Out[160]:

In [161]:

Out[161]:

In [162]:

Out[162]:

In [163]:

Out[163]:

In [164]:

Out[164]:
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9.2 XEEMEES

a = np. random. randint (1, 10, size = 10) #2EpMENLE1710, shapeN10
a

array ([2, 8, 6, 2, 5, 1, 6, 9, 1, 3])

np. unique (a) 8= HEE (S H)

array ([1, 2, 3, 5, 6, 8, 9])

a=np. arange (10)
a

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

np. tile(a, 3) #XPEANEHAHBATEL, J5 MM SBOARBARELEIIRK, HIEAEN 8K

array([o’ 1’ b 3’ ) 5) 6’ 8) 9’ 0’ 1) 2’ 3’ 4) 5’ 6’ 7) 8’ 9’ 0) 1’
5 7, 8

2 4 7,
2, 3, 4, 5, 6, , 91)

bl

a. repeat (3) #XF AT R AT E R, BN R A E R 3R, DN ERERER 4

array ([0, 0, 0, 1, 1, 1, 2, 2, 2, 3, 3, 3, 4, 4, 4, 5 5 5 6, 6 6, T,
7’ 7) 8) 8’ 8) 9) 9) 9])

9.3 IH7%

#np. pad (B4, WA ESE, W&, ¥EE), HEEHEERLR
a=np. ones ((2, 2))
a

array ([[1., 1.1,
[1., 1.1
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In [165]:

Out[165]:

In [166]:

Out[166]:

In [167]:

Out[167]:

In [168]:

Out[168]:

In [169]:

Out[169]:
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np. pad (a, pad width=2, mode="constant’, constant values=0)
#HE B ) S50 R

Haf QR AL 2 LR 7

tipad widthfQRIE A%, BN AL U7 LA

#tmode=" constant’, constant values=0 fCRHALFOIITIEHT

array ([ [0.,
(0.,
(0.,
(0.,
(0.,
(0.,

S e

0., 0., 0., 0.1,
0., 0., 0., 0.7,
1., 1., 0., 0.],
1., 1., 0., 0.7,
0., 0., 0., 0.7,
0., 0., 0., 0.1D)

9.4 EHRFRITEHERE

a=np. arange (20) . reshape (4, 5)

a

array ([[ 0, 1,
[ 5 6
[10, 11,
[15, 16,

2, 3, 4],
7, 8, 9],
12, 13, 141,
17, 18, 1911)

Numpy-i#& - Jupyter Notebook

a.sum()  #UR bR EIGIEAT SIOMT, K K ZH L T P A A I ke, RIS B4 B A0 e B AT SR AN

190

np. sum([1, 2, 3])

#EIZR AT L SRR B g, SRR 202 38 1

a.sum()  #OUSEFE RS Uik, AREAT S5 (PR

190
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In [170]: a.sum(axis=0) &%=k Al

Out[170]: array([30, 34, 38, 42, 46])

In [171]: a. sum(axis=1)#f# R

Out[171]: array([10, 35, 60, 85])

In [172]: a.mean() #RTI8, AFe 8 ZHOR UK A #0748
out[172]: 9.5

In [173]:  a. mean(axis=0)#R ¥, KA HEINT- M8 (B — 5T 24{H)
Out[173]: array([ 7.5, 8.5, 9.5, 10.5, 11.5])

In [174]: a.mean(axis=1)#K-F¥y, SRifhfBr-FE 1710 FME)
Out[174]: array([ 2., 7., 12., 17.])

In [175]: a varQO#J7% A SEERA R E T %

Out[175]: 33.25

In [176]: a stdOQ#brifEZ  AIRE SEERNKRITA B bR 2

Out[176]: 5.766281297335398

In [177]: a.max O#f KM AMEESEERVORITA Eh B 5o E

Out[177]: 19
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In [178]: a.minQ#f/ME  ARESEEKRITA HH 1) ME

Out[178]: 0

In [181]: a=np.random. randint (1, 10,5) #4E M1 100 FENLEL, 5%

a

Out[181]: array([3, 7, 5, 9, 71)

In [220]: a=np.random. randint (1, 10, 5)
a

Out[220]: array([6, 8, 2, 5, 1])
In [221]: a.argmin()  #KRE/DICRIET]
Out[221]: 4

In [222]: a.argmax () #Rix KICRMIZR G

out[222]: 1

In [184]: a=np. arange (2, 10)
a

Out[184]: array([2, 3, 4, 5, 6, 7, 8, 9])

In [185]: a.cumsum()# 5 114

Out[185]: array([ 2, 5, 9, 14, 20, 27, 35, 44], dtype=int32)
In [186]: a.cumprod()#Z it

Out[186]: array([ 2, 6, 24, 120, 720, 5040, 40320, 36288017,
dtype=int32)
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10 ZHISCEk
10.1 WERESIBHITOIN

1. EENEE
2 5
IEXEE

4 AR
5.81+#0
6.19(8

7 FEEE
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8.HE
9.5z NE
10.8/ME

1. os.chdir(path): i XA AFRENSRIER 2. os.getewd() # SREVZRITLIERERR 3. os.listdir(path): XM HEHMARFILERPIIRE, BRTHIRE
AE (BEXHNBESR) SLFFRIIRMOANRE SREVEEE TARAXHRIXHER, USRI EMEE 4. os.mkdir(path[,mode]): BIEE 4%

In [189]: import numpy as np
iris_sepal length=np. loadtxt( iris sepal length.csv’) #EZHUC A

In [191]: iris sepal length

Out[191]: array([4.3, 4.4, 4.4, 4.4, 4.5, 4.6, 4.6, 4.6, 4.6, 4.7, 4.7, 4.8, 4.8,
4.8, 4.8, 4.8, 4.9, 4.9, 4.9, 4.9, 4.9, 4.9, 5. , 5., b. , b.,
5 , b., b., b., 5., 5 , 5.1, 5.1, 5.1, 5.1, 5.1, 5.1, 5.1,
5.1, 5.1, 5.2, 5.2, 5.2, 5.2, 5.3, 5.4, 5.4, 5.4, 5.4, 5.4, 5.4,
5.5, b.b, b.b, b.5, 5.5, 5.5, 5.5, 5.6, 5.6, 5.6, 5.6, 5.6, 5.6,
5.7, 5.7, 5.7, 5.7, 5.7, 5.7, 5.7, 5.7, 5.8, 5.8, 5.8, 5.8, 5.8,
5.8, 5.8, 5.9, 5.9, 5.9, 6. , 6. , 6. , 6. , 6. , 6. , 6.1, 6.1,
6.1, 6.1, 6.1, 6.1, 6.2, 6.2, 6.2, 6.2, 6.3, 6.3, 6.3, 6.3, 6.3,
6.3, 6.3, 6.3, 6.3, 6.4, 6.4, 6.4, 6.4, 6.4, 6.4, 6.4, 6.5, 6.5,
6.5, 6.5, 6.5, 6.6, 6.6, 6.7, 6.7, 6.7, 6.7, 6.7, 6.7, 6.7, 6.7,
6.8, 6.8, 6.8, 6.9, 6.9, 6.9, 6.9, 7. , 7.1, 7.2, 7.2, 7.2, 7.3,
7.4, 7.6, 7.7, 7.7, 7.7, 1.7, 7.9])

In [192]: iris sepal length. sort () #)5 b+

In [193]: iris sepal length=np.unique(iris sepal length) #ZFZHEE

iris_sepal length

Outl[193]: array([4.3, 4.4, 4.5, 4.6, 4.7, 4.8, 4.9, 5. , 5.1, 5.2, 5.3, 5.4, 5.5,
5.6, 5.7, 5.8, 5.9, 6. , 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8,
6.9, 7., 7.1, 7.2, 7.3, 7.4, 7.6, 7.7, 7.9])
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In [194]: iris sepal length.sum() #KF1, L% &
Out[194]: 210.39999999999998
In [195]: iris sepal length. cumsum() #ZFHAF

Out[195]: array([ 4.3, 8.7, 13.2, 17.8, 22.5, 27.3, 32.2, 37.2, 42.3,
47.5, 52.8, 58.2, 63.7, 69.3, 75. , 80.8, 86.7, 92.7,
98.8, 105. , 111.3, 117.7, 124.2, 130.8, 137.5, 144.3, 151.2,

158.2, 165.3, 172.5, 179.8, 187.2, 194.8, 202.5, 210.4])

In [196]: iris sepal length.mean()#11
Out[196]: 6.011428571428571

In [197]: iris sepal length. std() #hnifEZ

Out[197]: 1.0289443768310533

In [198]: iris sepal length.var()#JyZ

Out[198]: 1.0587265306122449

In [199]: iris sepal length.min()##/MHE

Out[199]: 4.3

In [200]: iris sepal length. max () ##H KA

Out[200]: 7.9

10.2 EFNFEINES

RIREEXE—PRIEER 182, KRk, 360EAHE, ASEREIENYE10020ATE81F
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In [201]: r=np.random. randint (1, 3, 100) #1000 K, BENLIELE 2, CGBE— NS ENEIRE, 55 A2 H3 RN ILE, £ WA T, BUEEL, 55 ="12808 N4, BL100
pi=3. 14
theta=np. random. rand (100) *2%pi #100NFENL A E
x=r*np. cos (theta) #&F—VEMx
y=r¥np. sin(theta) #& UEMy
x=np. cumsum (x) #E se R0 Ja xR AL bR
y=np. cumsum (y) #7E e v (R A bR

< »

In [202]: import matplotlib.pyplot as plt
plt.plot(x,y)
plt. show() ;

T T T T
-175 -150 -125 -100 75 5.0 -2.5

In [ 1:
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