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Digital image (49 49 ... 34 35 35
is a matrix - - : : :

What patterns These images
do you notice ?

contain
elements of
“Uint8” data

type 40 34 --- 51 49 46

Python:
>>> import matplotlib.pyplot as plt

>>> img = plt.imread(‘name’)
>>> plt.imshow(img, cmap=plt.cm.hot)
>>> plt.show()

@_python
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What is a Matrix ?

1 —4
DATA | -
* Arranged in ROWS and ' _Q 6
COLUMNS
* Typically carries a 5 3 9
MEANING 2 5 4
DATA ) i
 Rectangular ARRAY 11 7
of numbers 4 2
ARRAYS Source: http://giphy.com/search/matrix-gif 6 Q.
« Two-dimensional arrays 3 1

* mrows and n columns
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a: : J
L,J changes

n columns I

ao o Qo1 Qo2
az 0

Bookkeeping in a Matrix

rows

changesl

A11 A1
a21 ar o

import numpy as np
A = np.matrix([[-1, 2],[3, 411)

The ORDER of a matrix A[0,0°
Apsn ism Xn AEO,:E

* Read as “m-by-n” A[:,0] A pgthon”
a;; is called an ELEMENT A[l1,0

* at the it row and j" column of A
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Matrix scalar { 7] e Matrix, A has m rows and m columns
. _ |~ = . ; ??
operations A= - & 5=0 The ORDER of matrix, A ?:
-  The ORDER of the scalar, s ??
[ [ ) [ ) [ ) () [ _1 2- — -_EI 12
Scalar Multiplication and Division 3 4| *°= |1z m
A « 5 = [ ] ]
* Each element a;; (moem)  (lxl]  (mocm)
k : . : A g1 — [ )
Is e/l.“h.er multiplied with el " (xd)  {rroem) 2. 9 . flj B _é %
or divided by s 3 4| E- 1‘, -
Python:
>>> import numpy as np
>>> A = np.matrix([[-1, 2],[3, 4]1])
>>> Bl = A * 6
>>> B2 = A * (1/6)
>>> len (Bl) N
>>> np.shape (B2) e pthhOﬂ
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Eython Commands :

>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>

import numpy as np
A = np.matrix([[-1, 2],[3, 4]11)

np

np.

np

np.

np

.matrix('l 2; 3 4') # use Matlab-style syntax
arange (25) .reshape((5, 5)) # create a 1-d range and reshape

.array (range (25) ) .reshape ((5, 5)) # pass a Python range and reshape
array ([5] * 25) .reshape((5, 5)) # pass a Python list and reshape
.empty ((5, 5)) # allocate, but don't initialize

np.
np.
np.

ones((5, 5)) # initialize with ones
zeros ([5, 5])

ndarray((5, 5)) # use the low-level constructor
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