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exp(xy)

Yk = TR exp (o)

1 import numpy as np

def softmax(x, axis=-1): % x X7 —Z¥ n<$FHBH d OFH. dtype ¥ np.float32,

X =X - x.(gxis, keepdins=True)

exp_x = mnp.exp(x)

|| w|

return exp_x / exp_x.sum(axis, keepdims=True)
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x =1

def A(X):

x = x+10

def B():

global x-

x = x+100

return x
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print { u@r'l’ ' X, end=" ")
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print ("@", A(5)(), end=" ")
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print (Il®!l . x’ er].:d=" 1 ) ‘
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(7Y@ 15 @ 101 (® 101

(xx) UnboundlLocalError: cannot access local variable 'x' where it is -not~associa’ced‘with a
value

B2 GEBRICE3 2 I ADEREMAGLE ST RIS VHEREIR ORI T — FEMTIERLE T,
L,%ﬁ%—ﬂ@&%n,%ﬁﬁmﬁ%cibb,y—b?»juxaabfa49¢V~b%mmaca
LLET, ShEFILC, #Hmcs) sNEaER (ERHEL Y - ofA 2 &0 - HEER) 23
R ERTA — X —REEACTEL T v,

1 | Input:
2 - Query point: g (a 1-dimensior_1al array with .d elements)
13 - Training data points: X = {x,%;,...,%,} (each x; isa 1-dimensional arrasr with d elements)
4 - Number of neighbors: k )
. ‘ ‘
6 | For each training data point x; in X:
7 Calculate the distance between g and x;
8 _ End For |
9 | Sort the distances in ascending order
|.10 | Select the k nearest neighbors. :
it De,terming: the majority class label among the k nearest neighbors
12 | Return the majority class label ' ‘ .
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1 class Node:

2 def _ init__(self, char: stx, freq: int):

3 self.char = char

|4 . self.freq = freq

-
6 def dijkstra(grapﬁ, staft}:

7 distances = {node: float('inf') for node in graph}

8 distances[gtart] = d | )
9 path = {node: None for node in graph}

10 nodes = [Node(node, distances[node]) for node in graphl
11 pr}nt(“Initial distance:", distances)

12 print ("Initial path: ", path)

13 i=0

14 while nodes:

-15 nodes. sort {key=lambda x: x.freg) # Timsort, HEFHHEE 0(n log n)
16 current_node =: ) l |

17 current_char = current node.char

18 print{f"({i}) Current node: {current char}, Distance: {diétanceé[current;char]}")
‘19 for neighbor, Weight in graph[current_char].items():
20 distance = distances[currenf_phar] + weight

21 if distancél @ distances (neighbor]:

22 distances[neighbor] = diétance

23 path[neighbor] = current char ’

24 for node in nodes:

25 it @ |

26 nede. freg = distance
27 " break

28 i += i ‘

29 print (£"({i}) Temp distance:", distances)

30 print{f"({i}) Temp path: ", path)

~31 ~return distances, péth

32

33 # Exaﬁple usage:

34 graph = {
135 ‘A': {'B': 1, 'C': 4},

36 'B': {"A’: 1, 'C': 2, 'D': 5},

37 'CT: {'A': 4, 'B': 2, 'D': 1},

38 'D': {'B': 5, 'C': 1} |




139 |}

40 | gistances, path = dijkstra(graph, 'A')

41 print ("Shortest distances from start node:", distances)

42 print ("Shortest path tree:", path)
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