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az[uOu, 1 ’ WO ”’ (13)), 4]
0 1 2 3 4
a[1]:1 a[3]: «3 al4l:4

al0]: “0"

al2]:”two”



a:array([0,1,2,3, 4])
type(a): numpy.ndarray
a.dtype:dtype('int64')



a=np.array( [0, 1,2,3,4])
0 1| 2 3 i
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al0]: 0 all]: 1] a[3]:3 aldl:

al2]:2
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a:array([0,1,2,3, 4])
type(a): numpy.ndarray
a.dtype:dtype('int64')
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a=np.array([0, 1,2, 3, 4] )
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a.size:5

a.ndim: 1
a.shape: (9,)
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b=np.array([3.1,11.02,6.2,

type(b): numpy.ndarray
b.dtype:dtype('float64’)

.2])



Indexing and slicing

c=np.array([20,1, 2, 3, 4])
c:arrav{[20,1,2,3, 4]}
c[0]=100

c:array([100,1, 2, 3, 4])

c[4]=0
c:array([100, 1,2, 3, 0])



slicing

c:array([100 0])
ol1/2/3]a
d=c

d:array([1, 2, 3])




slicing

c:array([100,1, 2} 3, 0]
2|3 a

0 1
c[3:5]4300,400

c:array([100,1,2,300,400])




Basic Operations



Vector addition and subtraction
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Z=Uu+v =

14+0



U=:1 ’ O]
u=np.arraY([1 1O]) V= O ’ 1]
v=np.array([0,1]) z=[ ]
Z=U+v for n, min zip(u,v):

z:array([1, 1])

z.append(n+m)




U=:1 ’ O]
u=np.array([1,0]) v=[0, 1]
v=np.array([0,1]) =[]
Z=u-v for n, min zip(u,v):

: 1,-1
zarey( 11D z.append(n-m)




Array multiplication with scalar
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y=[1, 2]

y:np.array([l;zl) z=| ]
Z2=2%y
z:array([1,4]) aatt ol

z.append(2*n)
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U=[l ’ 2]

u=np.array([1,2]) v=[3, 2]
v=np.afra‘/([312]) 2=] ]
z=u*v

forn, min zip(u,v):
z:array([3, 4])
z.append(n*m)
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u=np.array([1,2])
v=np.array([3,2])

result =np.dot(u,v)

result :5
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u=np.array([1,2,3,-1])
z=u+1
z:array([2,3,4,0])

1,2,3,-1
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Universal functions

aznp'arraY([lfltlfll) % (1 — 141~ 1)
mean_a=a.mean()




Max

b=np.array([1, -2,3,4L5
max_b=b.max()

max_b:5



np.pi

x=np.array([ 0, np.pi/2, np.pi] )
y=np.sin(x)

y:array([ 0,1, 1.2e-16])
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x= [0.'125.”]

y = [sin(0), sin(3), sin(m)]
y = [0,1,0]



np.linspace

np.linspace(-2,2,num=5)

0.5

np.linspace(-2,2|num=9

-1.5

0.5

0.5

1.5




x=np.linspace( 0, 2*np.pi,100) 200

. 07
y=np.sin(x)
025

000

import matplotlib.pyplot as plt .

%matplotlib inline -
plt.plot(x,y) .




2nd part:
2D Arrays



a = [[11,12,13],[21, 22,23],[31,32,33]]
A = np.array(a)

11wl 13
A:l21 22 23

gl 3Z 33



A.ndim:2
[[11,12,13],[21, 22, 23],[31, 32, 33]]

A.shape: (3 l )\ )\ 1

| [ | |
A.size 3 2 3
axis 1
12 12983
was 0 21 Z£Z2 23
31 .32 83



A: [[A[0][0], A[0][1], A[0][2]], [A[1][0], A[1][1], A[1][2]][A[2][0], A[2][1], A[2][2]]}

A[0][0] Afo][1] Al[O][2]
A(1][0] A[1][1] A[1][2]
Al2][0] Al2][1] A[z][2]



A:[[A[0][0], A[0][1], A[0][2]], [A[1][0], A[1][1], A[1][2]][A[2][0], A[2][1], A[2][2]]]




A: [[A[0,0],A[O,l],A[O,Z]], |A[1,0],A[1,1],A[1,2]|[A[2,0], A[2,1], A [2,2]]]

A[0,0] A[0,1] A[0,2]
A[1,0] A[1,1] A[1,2]
A[2,0] A[21] A[2,2]



A =[[11,12,13],[21, 22, 23],[31,32,33]]

Al1][2]

11042 13
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31 324 733



A = [[11,12,13],[21, 22,23], (31,32, 33]]

All2]

o | [ a2 13
N 14} 24 £3

31 324 733




A = [[11,12,13],[21, 22, 23], [31, 32,33]]

A[l].

1 | 2

0 11 12 13
N 14} 24 £3

31 324 733




A[0f0: 2]
[
[11 12 13]

21 22 43
31 32 33
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X = - ﬂ |
X=np.array([1,01[0,1]) LB
Y=np.array([[Z,71][1,2]]) vy = E
Z=X+Y;
Z:array([[3,1], B ik d

[1.3]) Z - [.]




Y=np.array([[2,1],[1,2]]) Y = [ ]

L=2*Y,

Z:array([[4,2], bl [ H]
[2,4]]) L [ ]







X=np.array([[1,0],[0,1]]) —n
Y=np.array([[Z,1][1,2]]) .

Z=X*Y; Z=XoY = [ H“" - ]

Z:array([[2,0],

0,21) o)

X =
Y =







A=np.array([[0,1,1],[1,0,1]])
B=np.array([[1,1],[1,1],[-1,1]])
C=np.dot(A,B);

C:array([[0,0],
[0,2]])



