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2 OUTLINE

» NumPy (Numeric Python)
» NumPy (https://numpy.org/ ) B5E =HEH » FFLEE

» NumPy =40 AV #R1E




3 NUMPYFH/

« NumPy (Numerical Python) & FIPythoniE{TRME B E A E(: (1H4H)
« OJPUE R E RIS

o TRRHINEFRS

o FEHLERIAYEARTEE 2% 4E S 25 (multi-dimensional container)

© e B K FHE R ERE S

© 4iEtLhRE

o R ERE (broadcasting) I EE
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o BRIWVERMERE - MIrEE K al BT Re (I &t A E A BUE)
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* NumPyfdi& R EUHE R Ere R IVE RS RElE Y (array)
° PHBIR] CUEFHES - NS RY 2 NLEEE S (ndarray), Ni@—4 - 4EsiZ5 4
° PEEFIHYASHE
© —HEfHY] nparray(—(EE1)
© XERES nparray (S 1LE12,.... 805 1n])
o HoUNESRIVES T PUE —(EES(FHE T Pl [E E)
 m{BEEFIERITZRATEHEEY—(EES I (HE Rm*nHI R &)




WHAT THE DIFFERENCE BETWEEN A NUMPY
ARRAY AND A PYTHON LIST?

* Python list can contain different data types within a single list, all of the elements in a

NumPy array should be homogeneous.
* NumPy arrays are faster and more compact than Python lists.

* An array consumes less memory and is convenient to use. NumPy uses much less

memory to store data and it provides a mechanism of specifying the data types.
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® [ Flarray = fielist or tuplelde 17—
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import numpy as np

A[0] |
A[l] 20
A2] 40

A=np.array([10,20,40,76,50,26,3])

print(A)

print(A[0])

print(A[2:5])

print(A[:4])

print(A[2:])

A[[0,1]1]=70 #modify A[0,1]

(e[ Fndarray - {8 B 32 HlistEtuple?

M H: ndarrayfg K &R » A ESRERHFIER
EaeEE IR - (HlistRFERHFAEIFEEEIE

(1) NumPy SRS B LI A  list A/ BAERG
(2) NumPy[#E 5T 2R EEAHEI R R 5 listoT 224 M PR &
(3) NumPy[a 711K EERHE LIS H S S E R




7 ARRAYS

data = np.array([l, 2, 3)]

data[l]
data[-2:]
data data[0] data[l] data[0:2] data[l:] " data[-2:]
0 1 1 1 1
— 1 -2
1 2 2 2 2 2
2 -1
2 3 3 3




8 —EfEYI(CONT)

° import numpy as np

* print(np.zeros(5)) #array([0.0.0.0.0.])

 print(np.ones(4)) # array([l.1.1.1.])

* print(np.empty(3))

* print(np.arange(start=3, stop=10, step=3, dtype=int)) # get array([3 6 9])
* print(np.arange(4,dtype=int)) # get array([0 | 2 3])

* print(np.arange(0,2,0.4)) #get array([0. 0.4 0.8 1.2 1.6])

e print(np.linspace(0,10,6))

# linspacefE A= A FHIRIAT - S—2 R in(H - F SR EEHFERMEETE
) - B =SB TR A(EE
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A=np.array([10,30,25,42,55,96,45])
B=np.array([78,82,93])
C=np.insert(A,2,100) # [EYAFZL 5 [2Z 1 A 10030 BF 45 S5 k4A C

D=np.insert(A,[1,4],-10) # [E5IATE 5[ 1,4 Fafili A- 10 RiE Rk D
E=np.delete(A,4)

F=np.delete(A,[2,3])

G=np.concatenate((A,B)) # 455 A HB [HFI[1& I 15K4EG
H=np.concatenate((A,[20,22]))
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import numpy as np
Al=np.arange(10)
print(Al)
A2=np.arange(l,15,3)
print(A2)
A3=np.linspace(0,100,51)
print(A3)
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Grades=np.array([[96,65,73],[88,76,82],[92,84,89],[82,73,64],[70,83,68]])
Grades & 5* 31y 4 [H%1|

Illlliﬁllﬂﬁﬂllﬁﬁill _lEx s EE

B2 | B2 | [0, 0] [0, 1] [0,2]
49 88 76 82 5 FEL E24) [1,0] [1,1] [1,2]
B3 9) 84 89 =5lE E2/:3 2, 0] 12, 1] 2,2]
B4 82 73 64 E2E 4 [3,0] 3, 1] 3,2]
AL 70 83 68 BB [4,0] [4, 1] [4,2]
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ndarray.ndim Ko AR P By 4fE T print(Grades.ndim)
ndarray.size Fe R PR I T = = print(Grades.size)
ndarray.dtype e S e == print(Grades.dtype)

ndarray.shape R PRSI E AR print(Grades.shape)
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import numpy as np
Grades=np.array([[96,65,73],[88,76,82],[92,84,89],[82,73,64],[70,83,68]])
HEUH R E AR /Y 2 B G B R — R aR:
print(Grades[0]) # Grades[0]=Grades[0,:]=Grades[0,]
print(Grades[1])

print(Grades[0,0]) # Grades[0][0]= Grades[0,0]
print(Grades[1,2])

A=np.array([|,2,3,4,5,6,7,8,9,10,1 |,12]).reshape(4,3)
print(A.shape)

print(A.shape[0])

print(A.shape[I])

B=np.arange(15).reshape(3,5)
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H A AA et SR 5 1B R P 51
import numpy as np import numpy as np
Weight=np.array([56, 72, 52, 66, 90]) Weight_list=[56, 72, 52, 66, 90]
print(type(Weight)) Weight array=np.array(Weight list)
print(Weight.shape) Stock array=np.array([[31, 66, -45, 60, 6],[-38,

84,-24,23,-2], [-86, 23, -43, 49, 56],[48, -49, 9,
Arrayl=np.array([[31, 66, -45, 60, 6],[-38, 84, -24, 37, -21]]) print(Stock array)
23, -2], [-86, 23, -43, 49, 56],[48, -49, 9, 37, -21]])

print(Arrayl)
print(Array1.shape)

print(Stock array.shape)
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Stock list=[31, 66, -45, 60, 6,-38, 84, -24, 23, -2, -86, 23, -43, 49, 56,48, -49, 9, 37, -21]
Stock arrayl=np.array(Stock list) #HH& —2ffEH%1]

Stock array2= Stock arrayl.reshape(4,5) #§& 47 T5%1HY _4EFHS]

print(Stock array?)

Stock array3= Stock arrayl.ravel() # ;5 _4EPHEA[FE4E 2 —4EFES]

print(Stock array3)
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Stock _array=np.array([31, 66, -45, 60, 6].[-38, 84, -24, 23, 2], [-86, 23, -43, 49, 561,[48, -49, 9,
379 _21]])

print(Stock_array[2:,1:4]) # S53(TEIRA% - 25115451

print(np.sort(Stock array,axis=0) # axis=0 F ~iZcolumn¥ T EHEF 5 axis=1 ForidrowHi T
HEFr
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Stock arrayl= np.array([[31, 66, -45, 60, 6],[-38, 84, -24, 23, -2], [-86, 23, -43, 49, 56],[48,
-49,9,37,-21]])

print(Stock arrayl.sum(axis=0))

: - print(Stock arrayl.mean(axis=0))
print(Stock_arrayl.sum(axis=1)) print(Stock arrayl.var(axis=0)) #5858
print(Stock arrayl.std(axis=0)) # fEAEZE
print(Stock arrayl.min(axis=0))
print(Stock_arrayl.mean(axis=0)) print(Stock_arrayl.max(axis=0))

print(Stock arrayl.sum())




20 (A1 PAHAH e 2 SRR e

« 5HEEStock _ array1= np.array([[31, 66, -45, 60, 61,[-38, 84, -24, 23, -2], [-86, 23, -43,
49, 561,48, -49, 9, 37, 21| - F—Fl(row)HJFI(E - FEEE - A EER/IME
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o STEFEPEStock array2= np.array([[31, 66, -45, 60, 6],[-38, 84, -24, 23, -2], [-86, 23, -43,
49, 56],[48, 49, 9, 37, 211 » F—F(row)IVFHMH ~ HH#EZE ~ S AREBIR/IME

import numpy as np
print(Stock_array2.mean(axis=1))
print(Stock_array2.var(axis=1))
print(Stock_array2.std(axis=1))
print(Stock_array2.min(axis=1))
print(Stock_array2.max(axis=1))
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° EENL BB I=np.eye(5)
* WA{EPEAIIN(+) J8(-) 2R () BR (/) SR 77 (7%): Al and A2 5 SEAH[E]HYT T8 B
Sl

* Stock array2=np.array([[31, 66, -45, 60, 6],[-38, 84, -24, 23, -2], [-86, 23,
-43, 49, 56],[48, -49, 9, 37, -21]])

* Coef array=np.corrcoef(Stock array?2)




23 FEfEAVEAEE (CONT)

* np.diag(Stock array2) # FE[EHAVEFFELR

* np.triu(Stock_array2) # fE[#H [ =ff

e np.tril(Stock_array2) # ZE[H T~ =4

* np.transpose(Stock_array2) #iE[EHAVEELE
e Stock array2.T # SE[HAVEEE
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import numpy.linalg as la
la.dat(Stock array2) # {741=
la.inv(Stock array2) # iz %BfE
la.svd(Stock array2) # & F{H 774
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© N EPESIEARAEE A FE T EE - BT HHT $x/J\EﬂB$§UﬁETf§NumPy
i LY R PRI R ARV I A HITEAN -

import numpy as np
A=np.array([9,8,7,6])

B=20

print(A+B)
C=np.array([[90,80,70,60],[10,20,30,40]])
print(A+C)

D=np.array([90,80,70])

print(A+D)
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* statistics: https://numpy.org/doc/stable/reference/routines.statistics.html




