Numpy Array Indexing
In NumPy, each element in an array is associated with a number. The number is known as an array index.
Let's see an example to demonstrate NumPy array indexing.
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In the above array, 5 is the 3rd element. However, its index is 2.
This is because the array indexing starts from 0, that is, the first element of the array has index 0, the second element has index 1, and so on.
Now, we'll see how we can access individual items from the array using the index number.
Access Array Elements Using Index
We can use indices to access individual elements of a NumPy array.
Suppose we have a NumPy array:
array1 = np.array([1, 3, 5, 7, 9])
Now, we can use the index number to access array elements as:
· array1[0] - to access the first element, i.e. 1
· array1[2] - to access the third element, i.e. 5
· array1[4] - to access the fifth element, i.e. 9
Example: Access Array Elements Using Index
import numpy as np

array1 = np.array([1, 3, 5, 7, 9])

# access numpy elements using index
print(array1[0])    # prints 1
print(array1[2])    # prints 5
print(array1[4])    # prints 9
Note: Since the last element of array1 is at index 4, if we try to access the element beyond that, say index 5, we will get an index error:
 IndexError: index 5 is out of bounds for axis 0 with size 5
Modify Array Elements Using Index
We can use indices to change the value of an element in a NumPy array. For example,
import numpy as np

# create a numpy array
numbers = np.array([2, 4, 6, 8, 10])

# change the value of the first element
numbers[0] = 12

print("After modifying first element:",numbers)# prints [12 4 6 8 10]

# change the value of the third element
numbers[2] = 14

print("After modifying third element:",numbers)# prints [12 4 14 8 10]
Output:
After modifying first element: [12  4  6  8 10]
After modifying third element: [12  4 14  8 10]
In the above example, we have modified elements of the numbers array using array indexing.
· numbers[0] = 12 - modifies the first element of numbers and sets its value to 12
· numbers[2] = 14 - modifies the third element of numbers and sets its value to 14
NumPy Negative Array Indexing
NumPy allows negative indexing for its array. The index of -1 refers to the last item, -2 to the second last item and so on.
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Let's see an example.
import numpy as np

# create a numpy array
numbers = np.array([1, 3, 5, 7, 9])

# access the last element
print(numbers[-1])    # prints 9

# access the second-to-last element
print(numbers[-2])    # prints 7
Output:
9
7
Modify Array Elements Using Negative Indexing
Similar to regular indexing, we can also modify array elements using negative indexing. For example,
import numpy as np

# create a numpy array
numbers = np.array([2, 3, 5, 7, 11])

# modify the last element
numbers[-1] = 13
print(numbers)    # Output: [2 3 5 7 13]

# modify the second-to-last element
numbers[-2] = 17
print(numbers)    # Output: [2 3 5 17 13]
Here, numbers[-1] = 13 modifies the last element to 13 and numbers[-2] = 17 modifies the second-to-last element to 17.
Note: Unlike regular indexing, negative indexing starts from -1 (not 0) and it starts counting from the end of the array.

2-D NumPy Array Indexing
Array indexing in NumPy allows us to access and manipulate elements in a 2-D array.
To access an element of array1, we need to specify the row index and column index of the element. Suppose we have following 2-D array,
array1 = np.array([[1, 3, 5], 
                   [7, 9, 2], 
                   [4, 6, 8]])
Now, say we want to access the element in the third row and second column we specify the index as:
array1[2, 1] # returns 6
Since we know indexing starts from 0. So to access the element in the third row and second column, we need to use index 2 for the third row and index 1 for the second column respectively.
Example: 2-D NumPy Array Indexing
import numpy as np

# create a 2D array 
array1 = np.array([[1, 3, 5, 7], 
                   [9, 11, 13, 15],
                   [2, 4, 6, 8]])


# access the element at the second row and fourth column
element1 = array1[1, 3]  # returns 15
print("4th Element at 2nd Row:",element1)  

# access the element at the first row and second column
element2 = array1[0, 1]  # returns 3
print("2nd Element at First Row:",element2)  
Output:
4th Element at 2nd Row: 15
2nd Element at First Row: 3
Access Row or Column of 2D Array Using Indexing
In NumPy, we can access specific rows or columns of a 2-D array using array indexing.
Let's see an example.
import numpy as np

# create a 2D array 
array1 = np.array([[1, 3, 5], 
                   [7, 9, 2], 
                   [4, 6, 8]])

# access the second row of the array
second_row = array1[1, :]
print("Second Row:", second_row)  # Output: [7 9 2]

# access the third column of the array
third_col = array1[:, 2]
print("Third Column:", third_col)  # Output: [5 2 8]
Output:
Second Row: [7 9 2]
Third Column: [5 2 8]
Here,
· array1[1, :] - access the second row of array1
· array1[:, 2] - access the third column of array1

3-D NumPy Array Indexing
We learned how to access elements in a 2D array. We can also access elements in higher dimensional arrays.
To access an element of a 3D array, we use three indices separated by commas.
· The first index refers to the slice
· The second index refers to the row
· The third index refers to the column.
Note: In 3D arrays, slice is a 2D array that is obtained by taking a subset of the elements in one of the dimensions.
Let's see an example.
import numpy as np

# create a 3D array with shape (2, 3, 4)
array1 = np.array([[[1, 2, 3, 4], 
                    [5, 6, 7, 8], 
                    [9, 10, 11, 12]],
                     
                    [[13, 14, 15, 16], 
                    [17, 18, 19, 20], 
                    [21, 22, 23, 24]]])

# access a specific element of the array
element = array1[1, 2, 1]

# print the value of the element
print(element) 
 
# Output: 22
Here, we created a 3D array called array1 with shape (2, 3, 4). This array contains 2  2D arrays, each with 3 rows and 4 columns.
Then, we used indexing to access a specific element of array1. Notice the code,
array1[1, 2, 1]
Here,
· 1, , ,] - access the second 2D array, i.e.
[13, 14, 15, 16], 
[17, 18, 19, 20], 
[21, 22, 23, 24]
· array1[ ,2, ] - access the third row of the 2D array, i.e.
  [21, 22, 23, 24]
· array1[ , ,1] - access the second element of the third row, i.e.
[22]

NumPy Array Slicing
Array Slicing is the process of extracting a portion of an array.
With slicing, we can easily access elements in the array. It can be done on one or more dimensions of a NumPy array.
Syntax of NumPy Array Slicing
Here's the syntax of array slicing in NumPy:
array[start:stop:step]
Here,
· start - index of the first element to be included in the slice
· stop - index of the last element (exclusive)
· step - step size between each element in the slice
Note: When we slice arrays, the start index is inclusive but the stop index is exclusive.
· If we omit start, slicing starts from the first element
· If we omit stop, slicing continues up to the last element
· If we omit step, default step size is 1
1D NumPy Array Slicing
In NumPy, it's possible to access the portion of an array using the slicing operator :. 
For example,
import numpy as np

# create a 1D array 
array1 = np.array([1, 3, 5, 7, 8, 9, 2, 4, 6])

# slice array1 from index 2 to index 6 (exclusive)
print(array1[2:6])  # [5 7 8 9]

#slice array1 from index 0 to index 8(exclusive) with a step size of 2
print(array1[0:8:2])  # [1 5 8 2]

# slice array1 from index 3 up to the last element
print(array1[3:])  # [7 8 9 2 4 6]

# items from start to end
print(array1[:])   # [1 3 5 7 8 9 2 4 6]
In the above example, we have created the array named array1 with 9 elements.
Then, we used the slicing operator : to slice array elements.
· array1[2:6] - slices array1 from index 2 to index 6, not including index 6
· array1[0:8:2] - slices array1 from index 0 to index 8, not including index 8
· array1[3:] - slices array1 from index 3 up to the last element
· array1[:] - returns all items from beginning to end
Modify Array Elements Using Slicing
With slicing, we can also modify array elements using:
· start parameter
· stop parameter
· start and stop parameter
· start, stop, and step parameter
1. Using start Parameter
import numpy as np

# create a numpy array
numbers = np.array([2, 4, 6, 8, 10, 12])

# modify elements from index 3 onwards
numbers[3:] = 20
print(numbers)

# Output: [ 2  4  6 20 20 20]
Here, numbers[3:] = 20 replaces all the elements from index 3 onwards with new value 20.
2. Using stop Parameter
import numpy as np

# create a numpy array
numbers = np.array([2, 4, 6, 8, 10, 12])

# modify the first 3 elements
numbers[:3] = 40
print(numbers)

# Output: [40 40 40  8 10 12]
Here, numbers[:3] = 20 replaces the first 3 elements with the new value 40.
3. Using start and stop parameter
import numpy as np

# create a numpy array
numbers = np.array([2, 4, 6, 8, 10, 12])

# modify elements from indices 2 to 5
numbers[2:5] = 22
print(numbers)

# Output: [2 4 22 22 22 12]
Here, numbers[2:5] = 22 selects elements from index 2 to index 4 and replaces them with new value 22.
4. Using start, stop, and step parameter
import numpy as np

# create a numpy array
numbers = np.array([2, 4, 6, 8, 10, 12])

# modify every second element from indices 1 to 5
numbers[1:5:2] = 16
print(numbers)

# Output: [ 2 16  6 16 10 12]
In the above example,
numbers[1:5:2] = 16
modifies every second element from index 1 to index 5 with a new value 16.

NumPy Array Negative Slicing
We can also use negative indices to perform negative slicing in NumPy arrays. During negative slicing, elements are accessed from the end of the array.
Let's see an example.
import numpy as np

# create a numpy array
numbers = np.array([2, 4, 6, 8, 10, 12])

# slice the last 3 elements of the array using the start parameter
print(numbers[-3:])    # [8 10 12]

# slice elements from 2nd-to-last to 4th-to-last element
# using the start and stop parameters
print(numbers[-5:-2])    # [4 6 8] 

# slice every other element of the array from the end
# using the start, stop, and step parameters
print(numbers[-1::-2])   # [12 8 4]
Output:
Using numbers[-3:]- [ 8 10 12]
Using numbers[-5:-2]- [4 6 8]
Using numbers[-1::-2]- [12  8  4]
Here,
· numbers[-3:] - slices last 3 elements of numbers
· numbers[-5:-2] - slices numbers elements from 5th last to 2nd last(excluded)
· numbers[-1::-2] - slices every other numbers elements from the end with step size 2
Reverse NumPy Array Using Negative Slicing
In NumPy, we can also reverse array elements using the negative slicing. For example,
import numpy as np

# create a numpy array
numbers = np.array([2, 4, 6, 8, 10, 12])

# generate reversed array
reversed_numbers = numbers[::-1]
print(reversed_numbers)

# Output: [12 10 8 6 4 2]
Here, the slice numbers[::-1] selects all the elements of the array with a step size of -1, which reverses the order of the elements.

2D NumPy Array Slicing
A 2D NumPy array can be thought of as a matrix, where each element has two indices, row index and column index.
To slice a 2D NumPy array, we can use the same syntax as for slicing a 1D NumPy array. The only difference is that we need to specify a slice for each dimension of the array.
Syntax of 2D NumPy Array Slicing
array[row_start:row_stop:row_step, col_start:col_stop:col_step]
Here,
· row_start,row_stop,row_step - specifies starting index, stopping index, and step size for the rows respectively
· col_start,col_stop,col_step - specifies starting index, stopping index, and step size for the columns respectively
Let's understand this with an example.
# create a 2D array
array1 = np.array([[1, 3, 5, 7], 
                   [9, 11, 13, 15]])

print(array1[:2, :2])

# Output
[[ 1  3]
 [ 9 11]]
Here, the , in [:2, :2] separates the rows of the array.
The first :2 returns first 2 rows i.e., entire array1. This results in
[1  3]
The second :2 returns first 2 columns from the 2 rows. This results in
[9 11]
Example: 2D NumPy Array Slicing
import numpy as np

# create a 2D array 
array1 = np.array([[1, 3, 5, 7], 
                   [9, 11, 13, 15],
                   [2, 4, 6, 8]])

# slice the array to get the first two rows and columns
subarray1 = array1[:2, :2]

# slice the array to get the last two rows and columns
subarray2 = array1[1:3, 2:4]

# print the subarrays
print("First Two Rows and Columns: \n",subarray1)
print("Last two Rows and Columns: \n",subarray2)
Output:
First Two Rows and Columns: 
[[ 1  3]
 [ 9 11]]

Last two Rows and Columns: 
 [[13 15]
 [ 6  8]]
Here,
· array1[:2, :2] - slices array1 that starts at the first row and first column (default values), and ends at the second row and second column (exclusive)
· array1[1:3, 2:4] - slices array1 that starts at the second row and third column (index 1 and 2), and ends at the third row and fourth column (index 2 and 3)

NumPy Array Reshaping
NumPy array reshaping simply means changing the shape of an array without changing its data.
Let's say we have a 1D array.
np.array([1, 3, 5, 7, 2, 4, 6, 8])
We can reshape this 1D array into N-d array as
# reshape 1D into 2D array with 2 rows and 4 columns
[[1 3 5 7]
 [2 4 6 8]]

# reshape 1D into 3D array with 2 rows, 2 columns, and 2 layers
[[[1 3]
  [5 7]]

 [[2 4]
  [6 8]]]
Here, we can see that the 1D array has been reshaped into 2D and 3D arrays without altering its data.
Syntax NumPy Array Reshaping
The syntax of NumPy array reshaping is
np.reshape(array, newshape, order = 'C')
Here,
· array - input array that needs to be reshaped,
· newshape - desired new shape of the array
· order (optional) - specifies the order in which the elements of the array should be arranged. By default it is set to 'C'
Note: The order argument can take one of three values: 'C', 'F', or 'A'. We will discuss them later in this tutorial.
Reshape 1D Array to 2D Array in NumPy
We use the reshape() function to reshape a 1D array into a 2D array. For example,
import numpy as np
array1 = np.array([1, 3, 5, 7, 2, 4, 6, 8])
# reshape a 1D array into a 2D array with 2 rows and 4 columns
result = np.reshape(array1, (2, 4))
print(result)
Output:
[[1 3 5 7]
[2 4 6 8]]
In the above example, we have used the reshape() function to change the shape of the 1D array named array1 into the 2D array. Notice the use of the reshape() function,
np.reshape(array1, (2, 4))
Here, reshape() takes two parameters,
· array1 - array to be reshaped
· (2, 4) - new shape of array1 specified as a tuple with 2 rows and 4 columns.
Example: Reshape 1D Array to 2D Array in NumPy
import numpy as np

# reshape a 1D array into a 2D array with 4 rows and 2 columns
array1 = np.array([1, 3, 5, 7, 2, 4, 6, 8])

result1 = np.reshape(array1, (4, 2))

print("With 4 rows and 2 columns: \n",result1)

# reshape a 1D array into a 2D array with a single row

result2 = np.reshape(array1, (1, 8))

print("\nWith a single row: \n",result2)
Output:
With 4 rows and 2 columns: 
[[1 3]
 [5 7]
 [2 4]
 [6 8]]

With a single row: 
 [[1 3 5 7 2 4 6 8]]
Note:
· We need to make sure that the new shape in reshape() has the same number of elements as the original array, else a ValueError will be raised.
· For example, reshaping an 8 element 1D array into a 2D array of 2 rows and 4 columns is possible, but reshaping it into a 2D array of 3 rows and 3 columns is not possible as that would require 3x3 = 9 elements.
Reshape 1D Array to 3D Array in NumPy
In NumPy, we can reshape a 1D NumPy array into a 3D array with a specified number of rows, columns, and layers. For example,
import numpy as np

# create a 1D array
array1 = np.array([1, 3, 5, 7, 2, 4, 6, 8])

# reshape the 1D array to a 3D array
result = np.reshape(array1, (2, 2, 2))

# print the new array
print("1D to 3D Array: \n",result)
Output:

1D to 3D Array: 
[[[1 3]
  [5 7]]

 [[2 4]
  [6 8]]]
Here, since there are 8 elements in the array1 array, np.reshape(array1, (2, 2, 2)) reshapes array1 into a 3D array with 2 rows, 2 columns and 2 layers.
Flatten N-d Array to 1-D Array Using reshape()
Flattening an array simply means converting a multidimensional array into a 1D array.
To flatten an N-d array to a 1-D array we can use reshape() and pass "-1" as an argument.
Let's see an example.
import numpy as np
# flatten 2D array to 1D
array1 = np.array([[1, 3], [5, 7], [9, 11]])
result1 = np.reshape(array1, -1)
print("Flattened 2D array:", result1)

# flatten 3D array to 1D
array2 = np.array([[[1, 3], [5, 7]], [[2, 4], [6, 8]]])
result2 = np.reshape(array2, -1)
print("Flattened 3D array:", result2)
Output:
Flattened 2D array: [ 1  3  5  7  9 11]
Flattened 3D array: [1 3 5 7 2 4 6 8]
Here, reshape(array1, -1) and reshape(array2, -1) convert 2-D array and 3-D array into a 1-D array by collapsing all dimensions.

The Difference Between Copy and View
The main difference between a copy and a view of an array is that the copy is a new array, and the view is just a view of the original array.
The copy owns the data and any changes made to the copy will not affect original array, and any changes made to the original array will not affect the copy.
The view does not own the data and any changes made to the view will affect the original array, and any changes made to the original array will affect the view.
COPY:
Example: Make a copy, change the original array, and display both arrays:
import numpy as np
array1 = np.array([1, 2, 3, 4, 5])
array2 = array1.copy()
array1[0] = 42
print(array1)
print(array2)
Output:
[42  2  3  4  5]
[1 2 3 4 5]

Note: The copy SHOULD NOT be affected by the changes made to the original array.
VIEW:
Example : Make a view, change the original array, and display both arrays:
import numpy as np
array1 = np.array([1, 2, 3, 4, 5])
array2 = array1.view()
array1[0] = 42

print(array1)
print(array2)
Output:
[42  2  3  4  5]
[42  2  3  4  5]
Note: The view SHOULD be affected by the changes made to the original array.
Make Changes in the VIEW:
Example Make a view, change the view, and display both arrays:
import numpy as np

arr = np.array([1, 2, 3, 4, 5])
x = arr.view()
x[0] = 31

print(arr)
print(x)
Output:
[31  2  3  4  5]
[31  2  3  4  5]

Note: The original array SHOULD be affected by the changes made to the view.
Check if Array Owns its Data
As mentioned above, copies owns the data, and views does not own the data, but how can we check this?
Every NumPy array has the attribute base that returns None if the array owns the data.
Otherwise, the base  attribute refers to the original object.
Example : Print the value of the base attribute to check if an array owns it's data or not:
import numpy as np
arr = np.array([1, 2, 3, 4, 5])
x = arr.copy()
y = arr.view()
print(x.base)
print(y.base)
Output:
None
[1 2 3 4 5]
Note: Here, The copy returns None.  The view returns the original array.

NumPy Array Iterating
Iterating Arrays
Iterating means going through elements one by one.
As we deal with multi-dimensional arrays in numpy, we can do this using basic for loop of python.
If we iterate on a 1-D array it will go through each element one by one.
Example: Iterate on the elements of the following 1-D array:
import numpy as np
arr = np.array([1, 2, 3])
for x in arr:
  print(x,end=" ")
Output: 1 2 3

Iterating 2-D Arrays
In a 2-D array it will go through all the rows.
Example : Iterate on the elements of the following 2-D array:
import numpy as np
arr = np.array([[1, 2, 3], [4, 5, 6]])

for x in arr:
  print(x)
Output:  
[1 2 3]
[4 5 6]
Note: If we iterate on a n-D array it will go through n-1th dimension one by one.
To return the actual values, the scalars, we have to iterate the arrays in each dimension.
Example: Iterate on each scalar element of the 2-D array:
import numpy as np

arr = np.array([[1, 2, 3], [4, 5, 6]])

for x in arr:
  for y in x:
    print(y)
Output: 1 2 3 4 5 6
Iterating 3-D Arrays
In a 3-D array it will go through all the 2-D arrays.
Example: Iterate on the elements of the following 3-D array:
import numpy as np

arr = np.array([[[1, 2, 3], [4, 5, 6]], [[7, 8, 9], [10, 11, 12]]])

for x in arr:
  print(x)
Output:
x represents the 2-D array:
[[1 2 3]
 [4 5 6]]
x represents the 2-D array:
[[ 7  8  9]
 [10 11 12]]

To return the actual values, the scalars, we have to iterate the arrays in each dimension.
Example: Iterate down to the scalars:
import numpy as np

arr = np.array([[[1, 2, 3], [4, 5, 6]], [[7, 8, 9], [10, 11, 12]]])

for x in arr:
  for y in x:
    for z in y:
      print(z, end=" ")
Output: 1 2 3 4 5 6 7 8 9 10 11 12 

Iterating Arrays Using nditer()
The function nditer() is a helping function that can be used from very basic to very advanced iterations. It solves some basic issues which we face in iteration, lets go through it with examples.
Iterating on Each Scalar Element
In basic for loops, iterating through each scalar of an array we need to use n for loops which can be difficult to write for arrays with very high dimensionality.
Example: Iterate through the following 3-D array:
import numpy as np
arr = np.array([[[1, 2], [3, 4]], [[5, 6], [7, 8]]])
for x in np.nditer(arr):
  print(x)
Output: 1 2  3  4  5  6  7  8
Iterating With Different Step Size
We can use filtering and followed by iteration.
Example: Iterate through every scalar element of the 2D array skipping 1 element:
import numpy as np
arr = np.array([[1, 2, 3, 4], [5, 6, 7, 8]])

for x in np.nditer(arr[:, ::2]):
  print(x, end=" ")
Output: 1 3 5 7 
Enumerated Iteration Using ndenumerate()
Enumeration means mentioning sequence number of somethings one by one.
Sometimes we require corresponding index of the element while iterating, the ndenumerate() method can be used for those usecases.
Example: Enumerate on following 1D arrays elements:
import numpy as np

arr = np.array([1, 2, 3])

for idx, x in np.ndenumerate(arr):
  print(idx, x)
Output: 
(0,) 1
(1,) 2
(2,) 3

Example: Enumerate on following 2D array's elements:
import numpy as np

arr = np.array([[1, 2, 3, 4], [5, 6, 7, 8]])

for idx, x in np.ndenumerate(arr):
  print(idx, x)
Output: 
(0, 0) 1
(0, 1) 2
(0, 2) 3
(0, 3) 4
(1, 0) 5
(1, 1) 6
(1, 2) 7
(1, 3) 8

Joining NumPy Arrays
Joining means putting contents of two or more arrays in a single array.
In SQL we join tables based on a key, whereas in NumPy we join arrays by axes.
We pass a sequence of arrays that we want to join to the concatenate() function, along with the axis. If axis is not explicitly passed, it is taken as 0.
Example: Join two arrays
import numpy as np

arr1 = np.array([1, 2, 3])

arr2 = np.array([4, 5, 6])

arr = np.concatenate((arr1, arr2))

print(arr)
Output:  
[1 2 3 4 5 6]

Example : Join two 2-D arrays along rows (axis=1):
import numpy as np
arr1 = np.array([[1, 2], [3, 4]])
arr2 = np.array([[5, 6], [7, 8]])

arr = np.concatenate((arr1, arr2), axis=1)
print(arr)
Output:
[[1 2 5 6]
 [3 4 7 8]]

NumPy Splitting Array
Splitting is reverse operation of Joining.
Joining merges multiple arrays into one and Splitting breaks one array into multiple.
We use array_split() for splitting arrays, we pass it the array we want to split and the number of splits.
Example: Split the array in 3 parts:
import numpy as np
arr = np.array([1, 2, 3, 4, 5, 6])
newarr = np.array_split(arr, 3)
print(newarr)
Output:
[array([1, 2]), array([3, 4]), array([5, 6])]

Note: The return value is a list containing three arrays.

If the array has less elements than required, it will adjust from the end accordingly.
Example: Split the array in 4 parts:
import numpy as np
arr = np.array([1, 2, 3, 4, 5, 6])
newarr = np.array_split(arr, 4)
print(newarr)
Output:
[array([1, 2]), array([3, 4]), array([5]), array([6])]

Splitting 2-D Arrays
Use the same syntax when splitting 2-D arrays.
Use the array_split() method, pass in the array you want to split and the number of splits you want to do.
Example: Split the 2-D array into three 2-D arrays.
import numpy as np

arr = np.array([[1, 2], [3, 4], [5, 6], [7, 8], [9, 10], [11, 12]])

newarr = np.array_split(arr, 3)

print(newarr)
[array([[1, 2],
       [3, 4]]), array([[5, 6],
       [7, 8]]), array([[ 9, 10],
       [11, 12]])]
The example above returns three 2-D arrays.


Sorting Arrays
Sorting means putting elements in an ordered sequence.
Ordered sequence is any sequence that has an order corresponding to elements, like numeric or alphabetical, ascending or descending.
The NumPy ndarray object has a function called sort(), that will sort a specified array.
Example: Sort the array:

import numpy as np
arr = np.array([3, 2, 0, 1])
print(np.sort(arr))
Output:
[0 1 2 3]
Note: This method returns a copy of the array, leaving the original array unchanged.

You can also sort arrays of strings, or any other data type:
Example : Sort the array alphabetically:
import numpy as np

arr = np.array(['banana', 'cherry', 'apple'])

print(np.sort(arr))
Output:
[bookmark: _GoBack]['apple' 'banana' 'cherry']
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