new idea

SOLUTION

Diogenes Game O(nlogn),O(n)

Algorithm 1 FINDHONESTPERSON(A)

Input: |A| =2* for k>0
Output: An honest person in A
if |A| =1 then

return A[l]
o O(nlogn)
(Ah Az) — Spllt(.f-l)
p1 — FINDHONESTPERSON( A1)
po +— FINDHONESTPERSON(A3)
forx e A\ {p1} do

if z calls p; dishonest then

return po

10: end if
11: end for
12: return py

o




O(nlogn)

def computeHonestPerson MEDIUM_RECURSIVE(A, isHomnest):
n = len(A)

if

=]

== 1: return A[0]

pl
p2

computeHonestPerson_MEDIUM_RECURSIVE(A[:n//2], isHonest)
computeHonestPerson_MEDIUM_RECURSIVE(A[n//2:], isHonest)

countl = 0
for i in range{0, len(A)):
if A[i] !'= pl1 and isHomest(A[i], pl):
countl += 1

if 2#countl >= n-1:
return pl
else:

return p2

Algorithm 1 TrROUVERPERSONNEHONNETE(A)

Input: A — une liste de n personnes
Output: Une personne honnéte dans A

I: B«
2: fori+0ton—1do
3: if B est vide then O(n)
4: Ajouter Afi] 4 B
o: else
6: Interroger Al[i] & propos de B[—1]
T: if A[i] dit que B[—1] est honnéte then
8: Ajouter Afi] & B
9: else
10: Retirer B[—1] de B
11: end if
12: end if

13: end for
14: return B|0]




O(n)

def computeHonestPerson_FAST_CHAIN(A, isHonest):

n = len(A)
B = []
for i in range(0, n):
if len(B) ==
B.append (A[i])
else:

if isHomest (A[i]l, B[-1]):
B.append (A[i])
else:
B.pop()
return B[ 0 ]

i=0: Add Fp to B

B = [Po]




i=1: Remove 7 from B and do not add /7 to B

® & 6 @

B empty — add Pa

i=2Add Po to B




» @

B= [Pf']

@

i=3% Add P; toB

B = [Pa, Pa]

® @ (5

B= [-P2=P3]

i=4: Remove Pg from B and do not add Ps to B

B = [Pg]




» @

i=5 Add P to B

B = [Pa, Pg]

® &® 6

B = [Py, Ps]

Return B[0] = Po (Honest)




new idea

MODULES

Les modules sont des programmes Python qui contiennent des fonctions

on les appelle aussi bibliotheques ou libraries

Ce sont des “boites a outils” qui vont vous étre trés utiles.

Les développeurs de Python ont mis au point de nombreux
modules qui effectuent une quantité phénoménale de taches.




new idea

MODULES: RANDOM

module random: générer des variables aléatoires

l'instruction import donne acods a 1mp ort random
toutes les fonctions du module random.

T ) A ey x = random.randint (0,10)
print (x)
x = random.randint (0,10)
print (x)
x = random.randint (0,10)
print (x)

x = random.randint (0,10)

print (x)
T

W~




module random: générer des variables aléatoires

l'instruction donne aceds 3
toutes les fonctions du module random.

random

x = random.choice([3,5, "hello", "bye", 3.51, False])
(x)

x = random.choice([3,5, "hello", "bye", 3.51, Falsel])
(x)

random.choice([3,5, "hello", “"bye", 3.51, False])

]
n

(x)

False
hello

(A): renvoie un lément aléatoire de la séquence

module random: générer des variables aléatoires

random — Génere des nombres pseudo-aléatoires

Code source : Lib/random. py

Ce module implémente des g2nérateurs de nombres pseudo-aleatoires pour différentes distributions,

Pour les entiers, il ex ste une sélection uniforma & partir d'une plage. Pour les séquencas, il existe ung séleclion
uniforme d'un élément sléatoire, une fonction pour gaénéres une permutation aléatoire d'une liste sur place et une

lonclivn pour un echanbllonnage alBaloire sans remplacemenl
£l
de von Mises est disponible.

Almost all module functions depend on the basic function mandomn |, which generates a random float uniformly
in the half-openrange 8.8 == ¥ < 1.8 Python uses the Mersenne Twister as the core generator. It produces

53-hit prezision foats and has a period of 2*18937-1. The underlying implementation in C is both fast and

tographic purposes.




module random: générer des variables aléatoires

A I'aide du mot-clé from, on peut importer
une fonction spécifique d"un module donné.

from random import randint

x = randint (0, 100)
print (x)

l

62

module random: générer des variables aléatoires

A I'aide du mot-clé from, on peut impaorter
une fonction spécifique d'un module donné.

x = randint (0, 100)
print (x)

print (x)

from random import randint

x = random.choice([3,6,1,6])

1

a0

Traceback (most recemnt call last):
File "/heme/nabil/tmp/t.py", line 6, in <module>
x = random.choice([3,6,1,8])

NameError:

-

nams

'random' is mnot defined. Did you forget to import

'‘random'?




module random: générer des variables aléatoires

tout

from random import *

X = randint (0, 100)
print (x)

x = choice([3,6,1,6])

print (x)
!

module random: générer des variables aléatoires

from random import =

x = random.randint (0, 100)
print (x)

x = random.choice([3,6,1,6])

print (x)
L

Traceback (most recent call last):
File "/home/nabil /tmp/t.py", line 3, in <module>
x = random.randint (0, 100)

AttributeError: 'builtin_function_or_method'
object has no attribute 'randint’




ils sont tous équivalents

from random import =* import random

x = randint (0, 100) x = random.randint (0, 100)
print (x) print (x)

¥ = choice([3,6,1,6]) x = random.choice([3,6,1,6])
print (x) print (x)

import random as mynameforrandom

x = mynameforrandom.randint (0, 100)
print (x)

x = mynameforrandom.choice([3,6,1,6])

print (x)

random.choices(A, k = 3): renvoie une liste de 3 éléments aléatoire de la séquence A

impert random

X = random.choices([3,5, "hella", "bye", 3.51, False], k = 1}
print (X)

X = random.choices([3,5, "helle", "bye", 2.51, False], k = B}
print (X)

X = random.choices([3,5, "helle", "bye", 3.B61, False], k = 10}
print (X)

l

["hello']
[3, 5, False, 5, 'bye']
[False, False, 3.1, 'bye', 3, 'hells', 6, 'bye', 'helle', 'haelle']




new idea

MODULES: SYS

module sys: des fonctions et des variables spécifiques a Python

import sys une liste glubale]tuujnurs présente !

print (type(sys.argv))
print (sys.argv)

‘l/ python3 t.py a Tasdf 425 asdfasdf

<class 'list'>
[‘t.py', 'a', 'fasdf', '425', 'asdfasdf']

fichier ler
p_vthnn argumeent




module sys: des fonctions et des variables spécifiques a Python

sys — Paramétres et fonctions propres a des systémes

Cr mndnle faumit un aceits i comaines variables uilisées of mainrenues pac Finterpréteur, o 8 des fonctions in-
teragissant fartement aver ce demier. Ce module est woujcurs disponible,
sys, abiflags

Cantient, su- les ames P C ol 2ython & 818 compi & evec |2 script configure

d2fnis par la PEP 3149
Muuwesy o lq version 2.2,

Maodhive dans /a versran 3.5, ; apbions par detaul sont devanues des chanes de caraztéras wides [I'option

m paur pymaice

Diponililile ; Uiz,

danz Fardre dans couel il a &8 ajourd aven be nom e
dentrées gui sort gjoutés par ¢ g addaudicH:
da rappel ajours ¥

ment, lever une oM pour stopper ['opération ou terminer le process s entiérement.

module sys: des fonctions et des variables spécifiques a Python

sys
(sys.argv) != 2:
sys.exit ("ERREUR : il faut exactement un argument.")

nom_fichier = sys.argv([1]
taille = 0
inputfile = {nom_fichier, "r")
taille = (inputfile.readlines())

(nom_fichier, " contient ", taille, "lignes.")

J/ sys.argv[0] sys.argv[i]




new idea

MODULES: 08

module os: gére l'interface avec le systéme d’exploitation.

import oS
if os.path.exists("a.txt"):
print ("a.txt is there :)")

else:
print ("a.txt NOT found :( ")

!

a.txt is there :)




module os: gere l'interface avec le systeme d’exploitation.

.

03
filepath = os.getcwd()
(filepath)
L = os.listdir ()

(L)

)

-
/home /nabil/tmp
['LPduality.tex', 'independent_set_planar_graphs.tex',
'lecturellic-handout.pdf', 'lecturel2b-handout.
pdf', 'notes.txt', 't.pdf', 't.log', 't.aux', 't.
pytxcode', 't.pyg', 't.tex', 'a.txt', 't.py'l

module os: gere l'interface avec le systéme d’exploitation.

os — Diverses interfaces pour le systeme d'exploitation
Code source: Liak

Ce module faurnit une fagon sarable dutliser les fonctionnalités dépendantes du sy
voLlez simplemeant lirg ou écrire un fichier, v i ulez manipuler |23 chemins

ez |ire: Lok C 5 hehisrs

2 [ileinpul, Pour ais ol e réperl RN, 1l imudule LemoMile, gl

powr la manipulation de fekices o de sépemoines dehant ni i Ier mincule: shuti.
Motes surla dispobilte ce ces tonctions ;

sxploitation est gu'une mén e foncricn-

des informmEdicns su

TSiCNS pr
g util ser 2=t bi
les foanctio cotamnt los chaming au noms de fichic
siun chemir cu un nom de fichier est renvoye, il sera cu MEme tyoe.

popen, osfork os.e Spamn®p® are not supportec.

ara 2mlaled or slubs,




new idea

MODULES: TIME

import time

print( time.time() )

-

1743081743.435801




impert time
n = pow(10,5)

gtart_time = time.time ()

sum = O
for 1 in ranga(D, nj}:
sum += 1

end_time = time.time ()
print("time: ", end_time

>[ time: O0.00T70208503173828125

- ptart_time)

import time

n = pow(10,6)

gtart_time = time.time()

gum =

for i in renge(0, n):
sum += 1

end_time = time.time ()
print("time: ", end_time

_+ time: O0.056604146895T738T746

- start_time)

import time
n = pow(10,7)
start_time = time.time ()

gumn = 0
for i in range(0, n):
sum += i

and_time = time.time ()
print{("time: ", end_time

__>[ time: 0.5137147903442383

- gtart_time)

new idea

Numpy Vectors




import numpy as np

A = np.array([1, 2.2, 34,
print( A )

print( type(A) )

print( A.size )

511)

d

[1. 2.2 34. 51.]
<class 'numpy.ndarray'>
4

import numpy as np

print (A)
print(type(A))

B = list(A)

print (B)
print (type(B))

C = np.array(B)

print (C)
print (type (C))

A = np.array([1.0, 2.2, 34, 51])

\

[ 1. 2.2 34. b1,

[1L.0, 2.2, 34.0, 51.
<class 'list'>
[ 1. 2.2 34, b1.

<class 'numpy.ndarray'>

<class 'numpy.ndarray'>

]

0]

]




new idea

Numpy Vectors

Operations

import numpy as np
A = np.array( [2,1,5] )

1 = np.linalg.norm(A)
print (1)

B =2 % A
print (B)

|All2 = V22 + 12 + 52 = 5.477... iﬁ

5.477225575051661
[ 4 2 10]




impﬂrt numpy as np

np.array( [2,1,56] )
np.array( [56,42,3] )

I!\nl'l}
Ii‘\nl'l}

A
B

print (A+B,
print (A*B,

print (A/B)

l

Les opérations arithmétiques classiques (4, —,
=, /, »%) s’appliquent élément par élément entre
tableaux de mémes dimensions

[68 43

[112

8]

42 15]

[0.03571429 0.02380952 1.66666667]

impt:-rt numpy 4as np

= np.array( [2,1,5] )
np.array( [56,42,3] )

A
B

D np.dot (A,B)
print (D)

!

169

A-B=2%x56+1%x42+5%3 = 169




new idea

Numpy Vectors

Cross Product

import numpy as np

vl = np.array([1,0,0])
v2 = np.array([0,1,0])

v3

np.cross(vl, v2) vecteur orthogonal 4 v1 et v2

print (v3)

v3

l

[0 o 1]

v2

vl




pl = np.array([5.0,2.0,-3.0])
p2 = np.array([-2.0,6.0,6.0])
p3 = np.array([4.0,-3.0,1.0])
vl = p2 - pl
v2 = ES - gﬂ
n = np.cross(vi,v2)

’f/;'n = n / np.linalg.norm(n)

vecteur orthogonal a triangle (face) p1-p2-p3

n p3

new idea

Numpy Matrices




import numpy as np

A np.array( [ [1.0, 2.2, 34], [3, &, 1], [33, 12, -4] ] )
print (A)

print (type (A))

print (A. shape)

1

[[ 1. 2.2 34. ]
[ 3. 5. 1. 1]
[33. 12. =-4. 1]

<class 'numpy.ndarray'>

(3, 3)

import numpy as np
A = np.array( [ [1.0, 2.2, 34] ] )

print (A)
print (type{Ai))
print (A.shape)

l

[[ 1. 2.2 34. 1]

<class 'numpy.ndarray'>

(1, 3)




import numpy as np

A = np.array( [ [1.0, 2.2, 34], [3, 5, 1], [33, 12, -4]1 1 )

print (A[0] [0])
print (A[1] [2])
print (A[2] [2])

46__

1.0 2.2 347
1.0
1.0 3 5 1
-4.0

33 12 —4.

Jr

import numpy as np
A = pnp.array( [ [1.0, 2.2, 34], [3, 5, 1], [33, 12, -4] ] )

print (A[0, 0])
print (A[1, 2])
print (A[2, 2])

import numpy as np
A = np.array( [ [1.0, 2.2, 34], [3, 5, 1], [33, 12, -4]1 ] )
print (A)

A[1][1] = -344

print (A)

!

[[ 1. 2.2 34. ]
[ 3. 5. 1. 1]
[33. 12. -4, 1]

i 1. 2.2 34. ]
[ 3. -—344. 1. 1]
[ 33. 12, -4, 1]




matrix multiplication

import numpy as np

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

(4, &5, 6]11)
B = np.array([[7, 8],
[9, 10],
[11, 12]11)
C=A0QB
print (C)
[[ 68 64]
[139 154]]

matrix transpose

import numpy as np

A = np.array( [ [1.0,2.2,34],
[31‘511] ]
[33, 12, -4] ] )

C =A.T
print (C)

D = np.transpose (A)

print (D)
T

[C 1. 3. 33. ]
[ 2.2 5. 12. ]

[34. 1 -4. 1]
[[ 1. 3. 33. ]
[ 2.2 &. 12. ]
[24. 1. -4. 1]




new idea

Vectors vs Matrices

Careful: a vector vs. a matrix

En Python, (4) est interprété comme un sim-
ple entier entre parenthéses, donc pour créer un
tuple 4 un seul élément, on ajoute une virgule
(4,) afin de lever toute ambiguité.

import numpy as np

vl =
v2 = np.array([[1,
v3 = np.array([[1]

print {vi.shapa)
print {(v2.shape)
print (v3.shape)

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

2, 3, 411D
» [21, [31, [411) %

import numpy as mp
vl = np.array([1, 2, 3, 41
v2 = np.array{([[1, 2, 3, 411)
print (vl.shape)
print (v2.shape)
(4,)
(1, 4)
(4.,) vector
(1, 4) 1 % 4 matrix
(4, 1) 4 x 1 matrix




Careful: a vector vs. a matrix

import numpy as np import numpy &as np
vi = np.array([1, 2, 3, 4]) vl = np.array([1, 2, 3, 4]1)
v2 = np.array([[1, 2, 3, 411) v2 = np.array([[1, 2, 3, 4]1)
print{v1.T.shape) print {v1[0])
print(v2.T.shape) print (v2[0])

(4,) 1

(4, 1) [1 2 3 4]

import numpy as np

vl = np.array([1, 2, 3, 4]1)
A = np.array([[1,2,3,4],[5,6,7,811)
print (A€Gv1)

Careful: a vector vs. a matrix ~Jr

[30 T0]

import numpy as np

v2 = np.array([[1, 2, 3, 4]])
A = np.array([[1,2,3,4],[56,6,7.8]]1)

print (AQv2)
1234

Traceback (most recent call last):
File /home/nabil/t.py , line 5, in <module>

print (AGv2)

g B A

ValueError: matmul: Input operand 1 has a mismatch in
its core dimensionm 0, with gufunc signature (n?.,k
}),(k,m?)->(n?,m7) (size 1 is different from 4)




stack: convert a set of vectors into a matrix

import numpy as np

vectors = [np.array([1,2,3]),
np.array ([4,56,6]),
np.array ([7,8,9])]

A = np.stack(vectors, axis=0)
B = np.stack(vectors, axis=1)
print (A)
print (B)

[[1 2 3]
[7 &8 9]]
[[1 4 7]

[3 6 9]]

new idea

Slicing Matrices




slice each dimension independently: A[ , ]

Wil 1 2 3
4 5 6
7 8 9
import numpy as np rows {1, 2}, cotumms { 0, 1}
A = np.array( [ [1,2,3], print( A[1:3, 0:2) )
[4,5,61,
[7,8,91 1 ) ‘L
[[4 5]
ARt ey [7 &8]]

print{ Al:, :] )

1 e {0, 1, 2}, cotumne {1, 2}
print( A[:, 1:8] )
[[1 2 3]
[4 5 6] 4
[7 8 9]]
[[2 3]
(5 6]
[8 9]]
slice each dimension independently: A[ , ] U | 2 3
-4 5 6
~7 8 9

import numpy as np

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

[4,5,6],
[7,8,91 1)
rows { 2 }.colomns {0, 1, 2}
print ( AL [2], :1 )
r:--xu{'.--:' ]-- 1T {l-l1 |'.2'} J'

print ( AL[2, :] )

il

[T &8 9]

[[T 8 911

its a matrix with one row!

its a vector!




new idea

Creating Vectors, Matrices

impert numpy as np

A = np.arange(2, 4,

print (A)

0.3)

v

(2.

2.3 2.6 2.9 3.2 3.5 3.8)

import numpy as np
A = np.arange(5)

print (A)

T

[0 1 2 3 4]

impert numpy as np

A = np.linspace(2, 3, 6)
print (A)
[2. 2.2 2.4 2.8 2.8 3. ]




import numpy as np

A = np.zeros((2,3))
B = np.ones((3,2})

print (A)
print (B)

[[o. 0. ©0.]
[0. 0. 0.]1]
[[1. 1.1
[1. 1.]
[1. 1.]1]

impert numpy as np
A = np.identity(3)

print(A)

import numpy =as np
A = np.randem.random((3,3))

print (A)

[[0.3296966T7 0.3397T3B61 0.B69718091]
[0.412812E4 0.54502896 0.61060986]
[0.961T73424 0.69226283 0.38016388]1]

Matrices:

new idea

reshape, resize




import numpy as np
A = np.array( [ [1.0,2.2,34], [3,5,1], [33, 12, -4] ] )

print (A.ndim)
print (A.shape)
print (A.size)
print (A.dtype)

1.0 2.2 34-

-

matrix D —+ 2 _33 12 —4

tuple, of value x —+ (3, 3)
nombre des elements 1, g

type des elements 1, float64

3 5 1

reshape: Returns a new copy of the array with the specified dimensions without
changing total number of elements.

import numpy as np

A

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

B = A.reshape((3,2))
print (B)

C = A.reshape((2,3))

print (C)

[[1 2]
[3 4]
[5 611

[[1 2 3]
[4 B 8]]




reshape
changing total number of elements.

: Returns a new copy of the array with the specified dimensions without

I import numpy as np
A = np.array( [ [1,2],
print (A)
v = A.reshape(4)
print (v)

[3,4] 1 )

!

(1 2]
[3 411

[1 2 3 4]

-1 in reshape automatically infers that dimension's size based on the total number of

elements and the other specified dimensions.

import numpy as op

A = np.array( [ [1,2], [3,4] ] )
print (A)

v = A.reshape(-1)

print (v)

import numpy as np

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

v = A.reshape{ (3, =-1) )

l

[[1 2]
[3 4]]

[1 2 3 4]

print (v)

[[1 2 3]
[4 5 &8]]

[[1 2]
[3 4]
[ 611




import numpy as np
A = np.array( [1, 2, 3, 4, 5, 6] )

D = A.reshape((3,3))
print (D)

reshape: taille doit rester la meme

ﬁb-

Traceback (most recent call last):
File

D

ValueError: cannot reshape array of size 6 into shape (3,3)

/home/test/tnp/t.py , line 5, in <module>
= A.reshape ((3,3))

I T

A

D
PTr

import numpy as np

np.array( [1, 2, 3, 4, 5, 6] )
A.reshape((4,-1))

;nt(D)
v

Traceback

File fhnmafnahilft.pg , line B, in <module>
)

D = A.reshape((4,-
ValueError: cannot reshape array of size 6 into shape (4, ,newaxis)

(most recent call last):

resize: returns a new array with the specified shape, repeating or truncating the orig-
inal data as needed to fit the new size.

resize does it in two steps:
1. convert into a single list

2. break into rows and columns

import oumpy as np import numpy as np
A = np.array({ [1, 2, 3, 4, B1 ) A = np.array( [1, 2, 3, 4, 5] )
A.resize((3,3)) A.rasize ((2,2))
print (A) print (A)
T ¥
[[1 2 3]
[4 & 0] [[1 2]

[0 0 0]] [3 411




resize: returns a new array with the specified shape, repeating or truncating the orig-
inal data as needed to fit the new size.

resize does it in two steps:
1. convert into a single list

2. break into rows and columns

impert numpy as np import numpy as up
A = np.array([[L, 2, 3], A = np.array([[1, 2, 3],
[4, 5, 61, [4, &5, 6],
[z, &, 911 (v, 8, 911>
A.resize (({2,10)) A.tesize ((4,4))
print (A) print (A}
[[1 234667889 0] [Eéigg
(0 000O0O0O0OO0OO0O O]] s 00 0]
[0 00 0]]

Question: Resultat ?

import numpy as np
A = np.arange(10) .reshape(2,5)
print (A)

l

[[0 1 2 3 4]
[6 6 7 8 9]]




import numpy as np import numpy as np

A = np.array( [2,1,5] ) A = np.array( [2,1,5] )
B = np.array( [56,42,3] ) B = np.array( [56,42,3] )
C = np.outer(4A,B) Am = A.reshape(-1, 1)

print (C) Bm

B.reshape(1,-1)

D = Am & Bm

ﬁL' print (D)

[[112 84 6]
[ 56 42 3]
[280 210 15]]

-

[[112 84 6]
[ 56 42 3]
[280 210 15]1]

2 2.562-422.3
c=[1][55 423]=[1-561-421-3]
5 5.565.425.3

import numpy as np

A = np.arange (27) .reshape((3,3,3))

print (A)

[[ 9 10 11]
[12 13 14]
[156 16 17]1]

[[18 19 20]
[21 22 23]
[24 25 26]11]




import numpy as np

for a in A:

for b in a:

for ¢ in b:

print(a,b,c)

A = np.arange (27) .reshape((3,3,3))

T

[[0 1 2] [[ 2 10 11]
[3 4 5] [12 13 14]
[6 7 8]] [01 2] O [16 16 1T7]] [12 13 14] 14
[[0o 1 2] [[ & 10 11]
[3 4 K] [12 13 14]
[6 7 8]]1 [0 1 2] 1 [15 16 17]]1 [15 16 1T7] 15
[[0 1 2] [[ 2 10 11]
[3 4 5] [12 13 14]
[6 7 8]1]1 [0 1 2] 2 [16 16 17]1] [15 18 17] 18
[[0 1 2] [[ @ 10 11]
[3 4 5] [12 13 14]
[6 7 &]] [3 4 5] 3 [15 16 17]] [15 18 1F] 17
[[o 1 2] [[18 15 20]
[3 4 5] [21 22 23]
[6 7 8]] [3 4 5] 4 (24 25 26]]1 [18 1% 20] 18
[[0 1 2] [[i18 19 20]
[3 4 5] [21 22 23]
[6 7T 8]] [3 4 5] 5 [24 25 26]]1 [18 15 20] 19
[[0o 1 2] [[18 15 20]
[3 24 5] [21 22 23]
[6 7T 8]1] [6 7 8] & [24 25 28]]1 [18 19 20] 20
[[0 1 2] [[18 19 20]
[3 4 5] [21 22 23]
[6 7 8]]1 [6 7 8] 7 [24 28 2811 [21 22 23] 21
[[0 1 2] [[18 19 20]
[3 4 5] [21 22 23]
[ 7 8]] [6 7 8] 8 [24 26 2611 [21 22 23] 22
[[ 9 10 11] [[18 19 20]
Operation Code Shape Rule
Matrix multiplication AQB (m,n)@(n, p) = (m, p)
Element-wise multiply A * B Same shape
Transpose A.T (m,n) =+ (n,m)
Solve Az = b np.linalg.solve(A, b) (n,n)and (n, ) or (n, m)
Dot product (1D) np.dot(a, b) (n,)and (n,) — scalar
Reshape A.reshape(2, -1) Total elements constant
Flatten to 1D A.reshape(-1) (m,n) = (m X n,)

Identity matrix

np.identity(n)

(n,n)




