Arrays

e The core data structure in numpy is the array. Moving forward, "array” will always
refer toa numpy array.

e One way to instantiate an array is to pass a list as an argument to the function

np.array.
In [14]: np.array(4, 9, 1, 2)
TypeError

Traceback (most recent call last)
Cell In[14], line 1

————> 1 np.acsayt?d, 9, 1, 2) MOG"-

TypEError: array() takes from 1 to 2 positional arguments but 4 were given

In [13]: np.array

’ ’

Outl13]: array([4, 9, 1, 2]) .




Out[13]:

In [16]:
Out[16]:

In [17]:
Out[17]:

In [15]:

Out[15]:

®
e = = s -

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

e Arrays, unlike lists, must be homogenous - all elements must be of the

np.array(['hello', 'hi', 'michigan']

)

array(['hello', 'hi', 'michigan'], dtype

S'h'MjS “wp T
lénﬁﬂ%\ ¥

np.array(['hi'])

array(l'hi'], dtype- SW35
hu«Jﬂ4 -

# ALl elements are converted to strings!
np.array(['hello', 2025])

array(['hello', '2025'], dtypeé&'<U21')
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In [18]: temps = [68, 72, 65, 64, 62, 61, 59, 64, 64, 63, 65, 62]
temps

Outf18]: [e8, 72, 65, 64, 62, 61, 59, 64, 64, 63, 65, 62]

In [ ]: temp_array = np.array(temps) ‘
wY f '
®
In [ ]: # Increase all temperatures by 3 degrees. ’[L(M‘; 'S
a’Vlna!a =
In [ ]: # Halve all temperatures. (‘5

Tn [ 1- # CCnnvoart all +tamneratiirac +n (Calciiic \V/
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o operations are much quicker than if we used a vanilla Python for-loop.

Also, the fact that arrays must be homogenous lend themselves to more efficient representations in memory.

e \We can time code in a Jupyter Notebook. Let's try and square a long sequence of
integers and see how long it takes with a Python loop:

In [36]: %%timeit
squares = []
for i 1n range(1_000 _000):
quares.append(i * 1)

31.3 ms 639 us per loop (mean = std. dev. of 7 runs, 10 loops each)

e |n vanilla Python, this takes about 0.03 sTconds per loop.

In numpy: ‘507( 5PL.¢ ‘(“‘P @

In: [[37] ¢ %%timeit
ares = np.arange(1l_000 _000) xkx 2

1.2 ms + 28.6 us per loop (mean + std. dev. of 7 runs, 1,000 loops each)
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e \We can apply arithmetic operations to multiple arrays, provided they have the

same length.

e The result is computed element-wise, which means that the arithmetic operation

IS applied to one pair of elements from each array at a time.

In [38]:

In [39]:

Out[39]:
In [49]:
Out[40]:

In [41]:

Out[41]:

Tw I 1.

np.array([4}) 5, -1])
np.array([2, 3, 2])

(B
a +b t‘r___,/’/,
Z

array([6, 8, 1])

a /b
array([ 2. , 1.67, -0.5 1)

a kk 2 + b kk 2

array([20, 34, 5])
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Array methods

e Arrays come equipped with several handy methods; some examples are below, but you can
read about them all here.

In [44]: arr = np.array([3, 8, 4, -3.2])

In [45]: arr.mean()
Out[45]: 2.95
In [46]: arr.sum()
Out[46]: 11.8
In [47]: arr.max()
Out[47]: 8.0

In [48]: arr.argmax()

In [ ]:

In [ ]: # An attribute, not a method.

10. 1 >
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Array methods

e Arrays come equipped with several handy methods; some examples are below, but you can

read about them all here.

In [44]:

In [45]:

Out[45]:

In [46]:

Out[46]:

In [47]:

Out[47]:

In [48]:

Out[48]:

In [55] :

Out[55]:

In [ ]:

arr = np.array([3, 8, 4, =-3.2])

arr.mean()
2.95

arr.sum()
11.8

arr.max()
8.0

arr.argmax()

mMme aww

éarr xk 2 + 2 % arr + np.loglp(arr *x 2)).min()

6.259478844465547

1

# An attribute, not a method.
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