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Python - Base Data Structures

list: x=[1,a, func]

dict: X={'key1’: 1,
‘key2’: ‘a’,
‘key3’: func }

np.array: A = np.array([[1, 2, 3],
[35 2! 1]!

[2,1,3]])

np.array :

A[np.newaxis,

]

np.stack([x,X,X])

np.vstack([x,X,X

np.hstack([x,X,X]

np.block([[A,B

C,D

np.append(A,newarray)
np.insert(A,index,newarray)

np.reshape(A,newshape)
np.concatenate((A,B,C),axis=0)
np.flip(A,axis=None)

)

A = np.array( [[1, 2, 3], [3, 2, 1], [2, 1, 3]1])

Al:,np.newaxis]

...Sstack along new axis

) ...stack vertically

) ...stack horizontally

...block matrix

np.where(A,axis=None)

np.eye(n)
np.ones([m,n])
np.zeros([m,n))

np.arange(start,stop,step=1)
np.arange(start,stop,num=50)

...adds newarray to the end

...adds new array at index

...cycle through deepest axes first

...must have same shape except along axis

...by default flips all axes



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1=[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X=np.array([ 1,1,1,1,...,1,11])
t 11 ¢ 1]
0 2 3

index 1 n-1or -1
X[1] np.array([ 1,1,1,1,...,1,11)
4
1
X[1:4] np.array([ 1,1,1,1,...,1,11)
4 4
1 4
X[:4] np.array([ 1,1,1,1,...,1,11)
4
4
X[1:] np.array([ 1,1,1,1,...,1,11)
4
1
X[:-1] np.array([ 1,1,1,1,...,1,11)



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3,2,1]1])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=1[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1=[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) ] - returns the [0,1,3] x [0,1,3] block

X=np.array([ 1,1,1,1

X[1:4:2]

X[::2]

X[::-1]

X[::-2]

t 444t
01 2 3

M—I

np.array([ 1,1,1,1,1,1,1,...,1,1,11])

——— —
np.array([ 1,1,1,1,1,...,1,1,11])

Dl L] Ry DAy Dy iy
np.array([ 1,1,1,1,1,...,1,1,11)

np.array([ 1,1,1,1,1,...,1,1,11])



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=1[0, 2, 3];
x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[O]
or
X[0,]

P P P P p—

2nd index
1,1, 1
1,1, 1
1,1, 1
1,1, 1
1,1, 1



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=1[0, 2, 3];
x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[1]
or
X[1,:]

P P P P p—

2nd index
1,1, 1
1,1, 1
1,1, 1
1,1, 1
1,1, 1



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=1[0, 2, 3];
x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[2]
or
X[2,:]

P P P P p—

2nd index
1,1, 1
1,1, 1
1,1, 1
1,1, 1
1,1, 1



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3,2,1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=1[0, 2, 3];
x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[3]
or
X[3,]

P P P P p—

2nd index
1,1, 1
1,1, 1
1,1, 1
1,1, 1
1,1, 1



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=1[0, 2, 3];
x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[4]
or
X[4,:]

P P P P p—

2nd index
1,1, 1
1,1, 1
1,1, 1
1,1, 1
1,1, 1



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=1[0, 2, 3];
x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X][:,0]

X = np.array(

[
[ 1
[ 1
[ 1
[ 1

)

2nd index
1,1, 1
1,1,1,
1,1,1,
1,1,1,
1,1,1,



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=1[0, 2, 3];
x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[:,1]

np.array( [

[
[
[
[
[

P P P P p—

2nd index
1,1, 1
1,1, 1
1,1, 1
1,1, 1
1,1, 1



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=1[0, 2, 3];
x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[:,2]

np.array( [

[
[
[
[
[

P P P P p—

—t et b o A

2nd index

1,1,1,11],
1,1,1,11],
1,1,1,11],
1,1,1,11],
1,1,1,11]1)




Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=1[0, 2, 3];
x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X][:,3]

np.array( [

[
[
[
[
[

P P P P p—

—t et b o A

2nd index
1,1, 1
1,1, 1
1,1, 1
1,1, 1
1,1, 1



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=1[0, 2, 3];
x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[:,4]

np.array( [

[
[
[
[
[

P P P P p—

—t et b o A

2nd index
1,1, 1
1,1, 1
1,1, 1
1,1, 1
1,1, 1

A~ |



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=1[0, 2, 3];
x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[2,3]

np.array( [
=)

P P P e pe—

P P P P p—

—t et b o A

2nd index
1,1, 1
1,1, 1
1,1, 1
1,1, 1
1,1, 1



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=1[0, 2, 3];
x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[2:4,3:5]

P P P P p—

2nd index
1,1, 1
1,1, 1
1,1, 1
1,1, 1
1,1, 1



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=1[0, 2, 3];
x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[2:,3]

np.array( [
=)

P P P e pe—

P P P P p—

—t et b o A

2nd index
1,1, 1
1,1, 1
1,1, 1
1,1, 1
1,1, 1



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=1[0, 2, 3];
x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[:2,:3]

np.array( [
=)

P P P e pe—

P P P P p—

—t b = o A

2nd index
1,1, 1
1,1, 1
1,1, 1
1,1, 1
1,1, 1



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

3rd index



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X = np.array(|

1st
index

L[
[
[

1
1
1

3rd index

1,1,1,1];
51511111]!
1,1,1, 1],

[

[1,1,1,1,1],
[1,1,1,1,1],
[ 1,1,1,1,1]],

AL 1,1,1,1,11,
e[ 1,1,1,1,11],
bL1,1,1,1,11]

[
[ 1
[ 1

)

1
1
1

,1,1,11],
1,1, 1],

1,1, 111D



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1=[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[1,2,3]
or
X[1]12][3]

X = np.array(|

1st
index

3rd inde;

1,1,1,1];
115111!1]!

AL 1,1,1,1,11,
e [ 1,1,1,1,11,
bL1,1,1,1,11]

[
[ 1
[ 1

1
1
1

,1,1,11],
1,1, 1],

1,1, 111D



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing
ind=1[0, 2, 3];
x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[0]
or

X|0,:]
or

X[0,:,:]

3rd index
X=np.arraw Lt1,1,1,1,11,
[1,1,1,1,1],
[15111!1!1]]!

[1,1,1,1,1],
[1,1,1,1,1],
[ 1,1,1,1,1]],

[1,1,1,1,1],
[1,1,1,1,1],
[ 1

1,1, 1,1 ]10)



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[1]

X = np.array([ = [[
[
[

m—>

3rd index

,1,1,1, 1],
1,1,1, 1],
1,1,1, 11,

[1,1,1,1,1],
[1,1,1,1,1],
[ 1

,1,1,1,11],

AI[1,1,1,1,1],
,1,1,1,1],
,1,1,1, 111,

,1,1,1, 1],
!151!1,1],

1,1, 1,1 ]10)



Python - Indexing

3rd index

1,1,1,1,1],
1,1,1,1,1],
1,1,1,1,11],

np.array. A =np.array([[1, 2, 3], X =np.array([ | [I

[3, 2, 11])
zero indexed

x[O] - first element... [
x[1] - second element...

negative indexing [
x[-1] - last element...

[1,1,1,1,1],
[1,1,1,1,1],
[ 1,1,1,1,1]],

slicing start: end: step

x[k1:k2:s1] - from k1 to k2 step by s1 X[2] 1st

noex === AL 1,1,1,1,1],
array indexing 2nd [ 1 1. 1 1 1 ]
ind=[0, 2, 3]; index 3 ) 9 3 )
x[ind] - returns 0,2, and 3 elements 1 1 1 1 1
ind1=[0,2,3]; ind2 =[0,3,2]; ’ [ e ]]’
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements [[ 1 1 1 1 1 ]

9 y y 9 y

boolean indexing [ 1,1,1,1,1],
bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element. [ 1 ) 1 9 1 9 1 ) 1 ]]])

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[3]

X = np.array(|

3rd index

,1,1,1, 1],
1,1,1, 1],
1,1,1, 11,

[1,1,1,1,1],
[1,1,1,1,1],
[ 1

,1,1,1, 1],

AI[1,1,1,1,1],
,1,1,1,1],
,1,1,1, 111,

,1,1,1,1];
,1,1,1, 1],

1,1, 1,1 111)



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X]:,0]

1,1,1,1,1],

[1.1,1,1,11,

[1.1,1,1,17],
> omi1,1,1,1],
[1.1,1,1,11,
[1.1,1,1,17],

1,11,
1,1],
1,111

1,1,1],
1,1,1],
1,1, 1]



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[:,1]

3rd index
1,1,1,1,1],
1,1,1,1,1],
1,1,1,1,11],

X = np.arr% 1l

[
[

mi1,1,1,1,11],
= oor1.1.1.1.1],
[1,1,1,1,1]11,

inzséx *[[1,1,1,1,1],

oL 1,1,1,1,11,
VL1,1,1,1,110,
m1.1.1,1.11,
=T 1.1.1.11,
[1.1.1.1.110)



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[:,2]

X = np.array(|

m1.1,1.1,1],
[1.1.1,1.11,
[1.1.1.1,17],
m1.1,1.1,1],
[1.1.1.1.11,
[1.1.1.1,17],
HILT. 101011
IrZIggX[1 ) ’1,1],
";[1,1, A1,
m1.1,1.1,11,
[1.1.1.1.11,
g R TR )



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X|[:,:,0]

X = np.array(|

3rd index



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[:,:,1]

X = np.array(|

3rd index



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[:,:,2]

X = np.array(|

3rd index



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X = np.array(|

X[:,:,3]

1st
index

3rd index

AL 1,1,101,11,
e [ 1,1,1,1,11],
bL1,1,1,1,11]

[
[ 1
[ 1

)

1
1
1

1,1,1],
51!1,1]!

1,1, 111D



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

X[:,:,4]

X = np.array(|

3rd index



Python - Indexing el indiex

np.array. A =np.array([[1, 2, 3], X = np.array([
[3,2, 1]1)

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing

x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

] ] 1st
X[1 .,2,3.] Index

array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1=[0, 2, 3]; ind2 =10,3,2];
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block



Python - Indexing oo fndex‘ '

np.array: A =np.array([[1, 2, 3], X = np.array([ [[ 1,1,1,1,1 ]’

I [3. 2, 111) [1,1,1,1,1],
0] - st cerment.. [1.1,1,1,1]]
x[1] - second element...

negative indexing I [[ 1

x[-1] - last element...

slicing start: end: step

o [1,1,1,1,11,
x[k1:k2:s1] - from k1 to k2 step by s1 1st

X[1,,3] index »‘ [[ 1 , 1 , 1 | 1 , 1 ],
array indexing 2nd
ind=[0, 2, 3]; index[ 1 ) 1 ) 1 3 1 9 1 ]!
X[ind] - returns 0,2, and 3 elements 1 1 1 1 1
ind1 =[0,2,3]: ind2 =[0,3,2]: »‘ [ o T ]]’
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements » [[ 1 1 1 1 1 ]

3 9 9 9 y

boolean indexing [ 1,1,1,1,1],
bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
X[bool] - returns 0,1, and 3 element. ‘ [ 1 ) 1 y 1 ) 1 ’ 1 ]]])
X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing
ind=1[0, 2, 3];
x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

4th index

X=znp.array([ [ [[ 1,1,1,1,1,1,1],

1st
index

— = P

=
=
P p— p— P p—

1
=

1
1
1
1
1
1
1
1
1
1
1

1
—
P e e e pe—

|

P P p—



Python -Indexing = .

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True];

MUST BE ARRAY LENGTH
x[bool]

- returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

4th index

!1!1!1!1!171]!
!1!1!1!1!171]!



Python - Indexing | _ np.array([ [

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

X|[0]
array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True];

MUST BE ARRAY LENGTH
x[bool]

- returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

3rd
Jex

4th index

1,1,1,1,1,1],
!1!1!1!1!1!1],

,1,1,1,1, 111,
1,1,1,1,1,11],
1,1,1,1,1,11],
1,1,1,1,1,1111,



Python -Indexing = .

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
X[k1:k2:s1] - from k1 to k2 step by s1 X[-I ]

array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

4th index

1,1,1,1,1,1],

71!1!1!17171],



Python -Indexing = .

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

X[2]
array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True];

MUST BE ARRAY LENGTH
x[bool]

- returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

4th index

!1!1!1!1!171]!
!1!1!1!17171]!



Python -Indexing = .

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

X][:,0]
array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True];

MUST BE ARRAY LENGTH
x[bool]

- returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

4th index

11,1517171!1]!
!1!1!1!151!1]!

1,1,1,1,11],
,1,1,1,1,1],
,1,1,1,1,11],
1,1,1,1, 1111,



Python -Indexing = .

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

X[:,1]
array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True];

MUST BE ARRAY LENGTH
x[bool]

- returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

4th index

!1!1!1!1!171]!
!1!1!1!17171]!



Python -Indexing = .

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

X[:,:,0]
array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True];

MUST BE ARRAY LENGTH
x[bool]

- returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

4th index

51,151117171]!
!1!1!1!17171]!



Python -Indexing = .

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

X[:,:,1]
array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True];

MUST BE ARRAY LENGTH
x[bool]

- returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

4th index

!1!1!1!1!171]!
!1!1!1!151!1]!



- 4th index
Python - Indexing | _ np.array([ [

[[ 1 J 1 J 1 ) 1 ) 1 J 1 ) 1 ],
[1,1,1,1,1,1,1],
np.array: A =np.array([[1, 2, 3], [1,1,1,1,1,1,111,
[3,2,1]])
zero indexed [[1’1’1’1’1’1’1]’
x[O] - first element... [ 1 ; 1 ; 1 ; 1 ; 1 ; 1 ; 1 ],
x[1] - second element... [ 1 | 1 | 1 | 1 | 1 | 1 | 1 ]] ],
negative indexing
x[-1] - last element... [ [[ 1 | 1 | 1 | 1 | 1 | 1 | 1 ],
slicing start: end: step [ 1 / 1 / 1 / 1 ’ 1 ’ 1 / 1 ]!
x[k1:k2:s1] - from k1 to k2 step by s1 X[ : 2] .751‘ [ 1 : 1 : 1 : 1 : 1 : 1 : 1 ]],
array indexing o w.1,1,1,1,1,1],
ind=1[0, 2, 3]; [171!151511171]!
x[ind] - returns 0,2, and 3 elements
ind1=[0,2,3]; ind2 =[0,3,2]: [1.1,1,1,1,1, 111,
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements
[(mw1,1,1,1,1,1,1],
boolean indexing r1.1,1,1,1,1,11,
ool < returms 01, and S element, [1.1,1,1,1,1,11],

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

[ 1
block indexing - np.ix_ E 1 ,1,1,1,1,1,1],



Python -Indexing = .

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

X[:,:,:,0]
array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True];

MUST BE ARRAY LENGTH
x[bool]

- returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

4th index

51!1!1!1!171]!
!1!1!1!1!171]!



Python -Indexing = .

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

X[:,:,:,1]
array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True];

MUST BE ARRAY LENGTH
x[bool]

- returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

4th index

51!1!1!1!171]!
!1!1!1!1!171]!



Python -Indexing = .

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

X[:,:,:,2]
array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True];

MUST BE ARRAY LENGTH
x[bool]

- returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

4th index

!1!1!1!1!171]!
!1!1!1!1!171]!



Python -Indexing = .

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

X[:,:,:,3]
array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True];

MUST BE ARRAY LENGTH
x[bool]

- returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

4th index

!1!1!1!1!171]!
!1!1!1!1!171]!



Python -Indexing = .

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

X[:,:,:,4]
array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True];

MUST BE ARRAY LENGTH
x[bool]

- returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

4th index

!1!1!171!171]!
!1!1!1!1!171]!



Python -Indexing = .

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

X[:,:,:,9]
array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True];

MUST BE ARRAY LENGTH
x[bool]

- returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

4th index

!1!1!1!17171]!
!1!1!1!15171]!



Python -Indexing = .

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

X[:,:,:,0]
array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True];

MUST BE ARRAY LENGTH
x[bool]

- returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

4th index

!1!1!1!1!171]!
!1!1!1!1!1!1]!

[ 1
[1,1,1,1,1,1,1],
[ 1



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

X[[1,3,4]]

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

2nd index
X=np.array([[ 1,1,1,1,11],
[1,1,1,1,1],
s L1,1,1,1,1],
e 11,1,1,1,1],
[ 1,1,1,1,1]])



Python - Indexing el it

parray: A 2 8 X=np.array([[ 1,1,1,1,11],
. y: = np.array , Ly :

_ e [1,1,1,1,1],
zero;nd?xed 1st [ 1 y 1 y 1 ) 1 y 1 ]!
(1] - second element.. oy [ 1,1,1,1,11],
negative indexing [ 1 3 1 3 1 3 1 g 1 ]])

x[-1] - last element...

slicing start: end: step ‘ ‘ ‘

x[k1:k2:s1] - from k1 to k2 step by s1

vilf 1,1,1,1
array indexing »[ 1 11 1
ind=1[0, 2, 3];
X[ind] -returns 0,2, and 3 elements X[[1 ,3,4],[2,4,0]] [ 1 , 1 , 1 , 1 , -I ],
ind1 =[0, 2, 3]; ind2 =1[0,3,2];
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements [ 1 1 1 1
[ 1,1,1,1

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block



Python - Indexing el it

wp.array: A o 8 X=np.array([[ 1,1,1,1,11],
. y. = np.array( [[1, 2, 3],

| [3, 2, 111) [1’1’1’1’1]’
zero;nd?xed 1st [ 1 5 1 5 1 9 1 ) 1 ]!
ot e L1,1,1,1,11,
negative indexing [ 1 3 1 3 1 3 1 g 1 ]])

x[-1] - last element...

slicing start: end: step ‘ ‘ ‘

x[k1:k2:s1] - from k1 to k2 step by s1

vil[ 1,1,1, 1
array indexing »[ 1 1.1 1
ind=[0, 2, 3]; _
x[ind] - returns 0,2, and 3 elements X[ np_IX_([1 ,3,4],[2,4,0])] [ 1 | 1 | 1 | 1 | -I ],
ind1 =[0,2,3]; ind2 =[0,3,2];
X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements [ 1 1 1 1
[ 1,1,1,1

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block



Python - Indexing el it

X=nparray([[ 1,1,1,1,11],
np-array: A = np.array( [[1, 2, 3], [ 1 1 1 1 1 ]
[3,2,11]) oo
zero indexed o [ 1,1,1,1 .1 ],
x[0] - first element... :
XH - second element... ;/%dvfg [ 1 ; 1 ; 1 ] 1 ; 1 ],
negative indexing [ 1 : 1 : 1 : 1 : 1 ]])
x[-1] - last element...
slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1
np.array([[ 1,1,1,1,1],
array indexing »[ 1.1,1,1,1]
nd =10, 2, 3], bools = [False,True,False, True, True] S ’
?([lnd] —returr-1$.0,2, and3ellements [ 1 , 1 , 1 , 1 , 1 ],
I)r(][(ijn1d:,i[noc;22], 3]—,r;r’:3r2n: [[8,,(:)3],,%;,,3], and [3,2] elements X[bOOIS] »[ 1 : 1 : 1 : 1 : 1 ],
boolean indexing -’[ 1,1,1,1,111)

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block



Python - Indexing el it

X=np.array([[ 1,1,1,1,1],
np-array: A = np.arraY( [[1, 2, 3], [ 1 1 1 1 1 ]
3, 2, 1]]) 9 9 9 9 9
zero indexed [ o [ 1,1,1,1 .1 ],
x[0] - first element... :
XH - second element... ;/%dvfg [ 1 ; 1 ; 1 ] 1 ; 1 ],
negative indexing [ 1 : 1 : 1 : 1 : 1 ]])
x[-1] - last element...
slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1 ‘ ‘ ‘
np.array([[ 1,1,1,1,1],
array indexing »[ 1,1,1,1,1]
nd =10, 2, 3], bools = [False,True,False, True, True] _— ) ’
?([lnd] —returr.1$.0,2, and3ellements [ 1 , 1 , 1 , 1 , 1 ],
I)r(][(ijn1d:,i[noc;22], Sl,rézjfn:[[(g),,(f)a],,%,S], and [3,2] elements X[bOO|S’bOOIS] »[ 1 : 1 : 1 , 1 , 1 ]’
boolean indexing »[ 1,1,1,1,111)

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block



Python - Indexing el it

. ] X=np.array([[ 1,1,1,1,11],

np.array: A =np.array([[1, 2, 3],

3,2, 111) L1111,

zero indexed 1ot [ 1 : 1 : 1 : 1 : 1 ],

x[O] - first element... :

x[1] - second element... ;/,'Z)dvfg [ 1 ; 1 ; 1 ; 1 y 1 ],

negative indexing [ 1 : 1 : 1 : 1 : 1 ]])

x[-1] - last element...

slicing start: end: step

x[k1:k2:s1] - from k1 to k2 step by s1 ‘ ‘
np.array( [ 1,1,11,

array indexing 1 1 1 ]

nd =10, 2, 3], bools = [False,True,False, True, True] S ’

x[ind] - returns 0,2, and 3 elements 1 1 1 ],

ind1 =[0,2,3]: ind2 =[0,3,2]: i S

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements X[np.ix_(bools,bools)] , 1 , 1 ! 1 ],

boolean indexing 1,1,111)

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block



Python - Indexing

np.array: A =np.array([[1, 2, 3],
[3, 2, 1]])

zero indexed

x[O] - first element...
x[1] - second element...

negative indexing
x[-1] - last element...

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

array indexing

ind=[0, 2, 3];

x[ind] - returns 0,2, and 3 elements

ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3]

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

2nd index

Finding Elements:

np.where(X==4) =[(0,1,2,3,), (3,2,1,0) |
X[np.whereX==4)]=[4 ,4 ,4 ,4 ]

...returns all elements of array satisfying condition collapsed



Python - Indexing

2nd index
np.array: A =np.array([[1, 2, 3], X= np'array( [[ 1 ’ 2 ’ 3 ’ 4 , O ]’
o [3, 2, 111) [2,3,4,5,6],
Zero Inaexe
X[0] - first element... inzsetx [ 3 ) 4 ) 5 ) 6 ) 7 ]!
x[1] - second element... (rows) [ 4 | 5 ! 6 , 7 , 8 ],
negative indexing
x[-1] - last element... [ 5 ) 6 ) 7 ) 8 ) 9 ]])
. Finding Elements:

slicing start: end: step
x[k1:k2:s1] - from k1 to k2 step by s1

np.where(condition, X, Y) Y = np.array( [

array indexing
ind=[0, 2, 3], ...chooses elements from X if true...

x[ind] - returns 0,2, and 3 elements .

| _ ...chooses elements from Y if false...
ind1 =[0, 2, 3]; ind2 =10,3,2];

X[ind1,ind2] - returns [0,0],[2,3], and [3,2] elements ...respects array structure...

boolean indexing

bool = [ True, True, False, True]; MUST BE ARRAY LENGTH
x[bool] - returns 0,1, and 3 element.

X[bool,bool] - returns the [0,0], [1,1], and [3,3] or...

block indexing - np.ix_

X[ np.ix_(ind1,ind2) ] - returns the [0,2,3] x [3,2] block
X[ np.ix_(bool,bool) | - returns the [0,1,3] x [0,1,3] block

np.where( X >= 5, X, 1)

— = = =
Ol — —
o O = =



Python - Matrix Multiplication y = Ax

vector: 1D X = np.array([1,2,3]) Yi = Z Aijry = Aija;
matrix 2D A =np.array([ 1,1, 1], A @ X !

1,1, 1))
oW vector: ol vector- X = np.array( [l )

x=np.array([[1,1,1]] = np.array([[ 1],
B A = np.array( [[etepiepmiemiemi],
N Botn ¥ . [1,1,1,1,1],
x=np.array((1,1,1]) W],
E I ) I ) I ) I J I ],
[tmtmfmda]])

Matrix multiplication:

A@x = A.dot(x) = np.dot(A,x)
X = np.array([1,1,1])

A@x - A times col vector x

X@A - row vector x times A np-einsum(‘ij,j,,A,X)

Tranpose A.T



Python - Matrix Multiplication

vector: 1D X = np.array([1,2,3])

matrix 2D A =np.array([ 1, 1, 1],

row vector: col vector:
x=np.array([[1,1,1]] X = np.array([[ 1],

[1],
N Bomw ¥ 11D

x =np.array((1,1,1])

Matrix multiplication:
A@x = A.dot(x) = np.dot(A,x)
X = np.array([1,1,1])

A@x - A times col vector x
X@QA -row vector x times A

Tranpose A.T

ZETA:yT

— Zwaz — AZJZIZ‘Z
X @ A Z

X = np.array( [efmmimmimmmmi=] )

A = np.array( [[#1 1 41 41 1 ],
[81 ,01 01 B,
[ 151 71 51 1]!
[ 151 71 51 1]!
[ 1,1 ) !1 1]])

np.einsum(‘ij,i’,A,Xx)

np.einsum(‘i,ij’,x,A)



Python - Matrix Multiplication

vector: 1D X = np.array([1,2,3])

matrix 2D A=np.array([[1, 1, 1]

row vector: col vector:

x=np.array([1,1,1]]) X = np.array([[ 1],
[1],

BOTH U
x =np.array((1,1,1])

Matrix multiplication:
A@x = A.dot(x) = np.dot(A,xX)
X = np.array([1,1,1])

A@x - A times col vector x
X@QA -row vector x times A

Tranpose A.T

Aijkiﬁ‘k

X = Np.array( el )

A = np.array([ ' [[=depis ,1 , 11,
[ 1,1, 11,
R e e e |
[[1,1,1, 11,
[ 1,1,1,1,1],
[ 1,1,1,1,11],
in1dséx [[1’1,1’ 1],
[ 1,1,1,1,1],
[ 1,1,1,1,11],

np.einsum(‘ijk,k’,A,Xx)



Python - Matrix Multiplication

vector: 1D X = np.array([1,2,3])

matrix 2D A=np.array([[1, 1, 1]

row vector: col vector:

x=np.array([1,1,1]]) X = np.array([[ 1],
[1],

BOTH U
x =np.array((1,1,1])

Matrix multiplication:
A@x = A.dot(x) = np.dot(A,xX)
X = np.array([1,1,1])

A@x - A times col vector x
X@QA -row vector x times A

Tranpose A.T

Aijrr;

X = NP.array( [elepmitemis=] )

A =np.array([ = [[{14{71; ,1,1],
[ 1,1, .11,

[ 01 01 01,01 ],

[[1,1,1, 11,
[1,1,1,1,1],
[C1,1,1,1,11],

RN I FSESEARES!
[(1,1,1,1,1],
[(1,1,1,1,111,

np.einsum(‘ijk,j’,A,X)



Python - Matrix Multiplication

vector: 1D X = np.array([1,2,3])

matrix 2D A=np.array([[1, 1, 1]

row vector: col vector:

x=np.array([1,1,1]]) X = np.array([[ 1],
[1],

BOTH U
x =np.array((1,1,1])

Matrix multiplication:
A@x = A.dot(x) = np.dot(A,xX)
X = np.array([1,1,1])

A@x - A times col vector x
X@QA -row vector x times A

Tranpose A.T

Aq;jkﬂ?z'

X = NP.array/( felemiminmis] )

3rd index
A=nparray(l [[ 1,1,1,1,
[ 1,1, 1, 1,
[ 1,101,

np.einsum(‘ijk,i’,A,X)



Python - Matrix Multiplication Aijit i

X = np.array( [[ 17

vector: 1D X = np.array([1,2,3]) [ ::
matrix 2D A =np.array([ 1, 1, 1], Jrd Index E.I
111, A =np.array([ « [[ = ],
) [1,1,1,1,1],
row vector: col vector: [ 1 g 3 1 9 1 ]]!
x=np.array([[1,1,1]]) x:np.array([[[11]], [[ 1 , 1 | 1 | 1 | 1 ],
oTH 1) [1,1,1,1,1],
X=np.array((1,1,1]) [ 1 51 ’1 !1 ’1 ]]!
st L Attt
Matrix multiplication: naex r1,1.1,1,1],
A@x = A.dot(x) = np.dot(A,x) RESULT: [ 1,1,1,1,1 ]],
x = np.array([1,1,1]) y = np.array([ 15, 15, 15, 15 1) [ <Aeptoptoptuits],

A@x - A times col vector x
X@QA -row vector x times A

Tranpose A.T

np.einsum(‘ijk,jk’,A,x)



Python - Matrix Multiplication

vector: 1D X = np.array(

matrix 2D A=np.array([[1, 1, 1]

1,2,3])

A = np.array(|

row vector: col vector:
x=np.array([[1,1,11]]) X = np.array([[ 1],

BOTH
Xx=np.array((1,1,1]

Matrix multiplication:
A@x = A.dot(x) = np.dot(A,xX)
X = np.array([1,1,1])

A@x - A times col vector x
X@QA -row vector x times A

Tranpose A.T

[1],
(11D

1st
index

RESULT:

y=np.array([[5,5,5],
[5,5,5],
[5,5,5],
[5,5,5]])

np.einsum(‘ijk,ik->ij’,A,x)



