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Examining elements of a graph

We can examine the nodes and edges. Four basic graph properties facilitate reporting: G.nodes, G.edges, G.adj and G.degree.
These are set-like views of the nodes, edges, neighbors (adjacencies), and degrees of nodes in a graph. They offer a
continually updated read-only view into the graph structure. They are also dict-like in that you can look up node and edge data
attributes via the views and iterate with data attributes using methods .items(), .data("'span’). If you want a specific
container type instead of a view, you can specify one. Here we use lists, though sets, dicts, tuples and other containers may
be better in other contexts.

>>> list(G.nodes)

[1, 2, 3, 'spam', 's', 'p', 'a', 'm']

>>> list(G.edges)

[(1, 2), (1, 3), (3, 'm')]

>>> list(G.adj[1]) # or list(G.neighbors(1))

[2, 3]

>>> G.degree[l] # the number of edges incident to 1
2
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Résumé de fonctions utiles :

DiGraph.__init__ ([incoming_graph_data]) Initialize a graph with edges, name, or graph
attributes.
DiGraph.add_node(node_for_adding, **attr) Add a single node node_for_adding and update

node attributes.

DiGraph.add_nodes_from(nodes_for adding, **attr) Add multiple nodes.

DiGraph.add_edge(u_of_edge, v_of_edge, **attr) Add an edge between u and v.
DiGraph.add_edges_from(ebunch_to_add, **attr) Add all the edges in ebunch_to_add.
is_directed_acyclic_graph(G) Returns True if the graph G is a directed acyclic graph

(DAG) or False if not.

Nodes

The graph G can be grown in several ways. NetworkX includes many graph generator functions and facilities to read and write
graphs in many formats. To get started though we'll look at simple manipulations. You can add one node at a time,

>>> G.add_node(1)
or add nodes from any iterable container, such as a list
>>> G.add_nodes_from([2, 3])
You can also add nodes along with node attributes if your container yields 2-tuples of the form (node, node_attribute_dict):

>>> G.add_nodes_from([
(4, {"color": "red"}),
(5, {"color": "green"}),

o
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Annexe 5

numpy.gcd

numpy.gcd(xl, x2, /, out=None, *, where=True, casting='same_kind', order='K',
dtype=None, subok=True[, signature, extobj]) = <ufunc 'gcd's>

Returns the greatest common divisor of |x1| and |x2|

Parameters: x1,x2 : array like, int
Arrays of values, If x1.shape != x2.shape, they must be broadcastable to a
common shape (which becomes the shape of the output).

Returns: y : ndarray or scalar

The greatest common divisor of the absolute value of the inputs This is a scalar if
both x7 and x2 are scalars.

® See also

lcm
The lowest common multiple

Examples

>>> np.gcd(12, 20)

4

>>> np.gcd.reduce([15, 25, 35])
5

>>> np.gcd(np.arange(6), 20)
array([2e, 1, 2, 1, 4, 5])
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NE'RIEN-ECRIRE'‘DANS.CE CADRE

Document réponse DR1

Questions 2, 3 et4

import logging
from typing import Callable

import numpy as np
from numpy.linalg import pinv

logger = logging.getLogger( name )

class GNSolver:

def init (self,
fit function: Callable,
max iter: int = 1000,
tolerance difference: float = 10 ** (-16),
tolerance: float = 10 ** (-9),
init guess: np.ndarray = None,

):

self.fit function = fit function

self.max iter = max iter

self.tolerance difference = tolerance difference
self.tolerance = tolerance

self.coefficients = None

self.x = None

self.y None

self.init guess = None

if init guess is not None:
self.init guess = init guess

Page 36 sur 42




def fit(self,
x: np.ndarray,
y: np.ndarray,
init guess: np.ndarray = None) -> np.ndarray:
Fit coefficients by minimizing RMSE.
:param x: Independent variable.
tparam y: Response vector.
:param init guess: Initial guess for coefficients.
:return: Fitted coefficients.

self.x = x

self.y =y

if init guess is not None:
self.init guess = init guess

if init guess is None:
raise Exception("Initial guess needs to be provided")

self.coefficients = self.init guess
rmse _prev = np.inf
for k in range(self.max iter):

Q2 residual

jacobian = self. calculate jacobian(self.coefficients, step=10
** (-6))

self.coefficients = self.coefficients -
self. calculate pseudoinverse(jacobian) @ residual

Q3 rmse =

logger.info(f"Round {k}: RMSE {rmse}")
if self.tolerance difference is not None:
diff = np.abs(rmse prev - rmse)
if diff < self.tolerance difference:
logger.info ("RMSE difference between iterations smaller
than tolerance. Fit terminated.")
return self.coefficients
if rmse < self.tolerance:
logger.info("RMSE error smaller than tolerance. Fit
terminated.")
return self.coefficients
rmse _prev = rmse
logger.info("Max number of iterations reached. Fit didn't
converge.")

return self.coefficients

def predict(self, x: np.ndarray):
Predict response for given x based on fitted coefficients.
:param x: Independent variable.
:return: Response vector.

return self.fit function(x, self.coefficients)
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def get residual(self) -> np.ndarray:
Get residual after fit.
:return: Residual (y fitted - y).

return self. calculate residual(self.coefficients)

def get estimate(self) -> np.ndarray:
mmon
Get estimated response vector based on
:return: Response vector

LARIR]]

fit.

return self.fit function(self.x, self.coefficients)

def calculate residual(self, coefficients:

np.ndarray) -> np.ndarray:

y fit = self.fit function(self.x, coefficients)

return y fit - self.y

def calculate jacobian(self,
z: np.ndarray,

delta: float = 10 ** (-6)) -> np.ndarray:

LARIR]]

Calculate Jacobian matrix numerically.
J ij = d(r_1i)/d(x_3J)

RO = self. calculate residual(z)

J =1l

for i, parameter in enumerate(z):

Q4

zhat = z.copy()
zhat[i] += delta

R =

difference =

J

J = np.array(J).T
return J

@staticmethod
def calculate pseudoinverse(x: np.ndarray)

Moore-Penrose inverse.

return pinv(x.T @ x) Q@ x.T
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NE'RIEN-ECRIRE'‘DANS.CE CADRE

Document réponse DR2

Question Q5

Ligne de la méthode fit Commentaire proposé

rmse_prev = np.inf

for k in range(self.max _iter):

self.coefficients = self.coefficients -
self. _calculate pseudoinverse(jaco
bian) @ residual

diff = np.abs(rmse_prev - rmse)

if diff < self.tolerance_difference:

if rmse < self.tolerance:
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Document réponse DR3
Question Q9

Cartographie

Comportement
dynamique

Document réponse DR4
Question Q10

B, | ¢, | D, | D,

Nombre
de lignes

»| ™

Nombre
de
colonnes
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Document réponse DR5
Question Q12

def CalculeBCD(Bu,Bw,Cz,Cy,Dzu,Dzw,Dyu,Dyw) :
B=np.zeros ((8,2))
C=np.zeros((5,8))
D=np.zeros ((5,2))

B[:,0]=Bul:,0]
B[:,1]1=Bw[:,0]

C[0:2,:1=

C[2:5,:1=

D[0:2,0]=

D[0:2,1]=

D[2:5,0]=

D[2:5,1]=

return(B,C,D)
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