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1. BAEZRS: Windows 11
2. JF&k##%: Lenovo Legion R9000P2021H

3. JFKF4E: PyCharm 2023. 1

P, sSclERREIER BE. AR, HEF):
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from math import log
import pandas as pd

t numpy as np

rt operator

rt seaborn as sns

from sklearn.metrics import confusion_matrix

from sklearn.model_selection impert train_test_split
from sklearn.metrics import accuracy_score

import matplotlib.pyplot as plt

impert copy

def get_num_leafs(tree):
num_leafs = 0
first_str = next(iter(tree))
second_dict = tree[first_str]
for key in second_dict.keys():

if type(second_dict[key]) is dict:

num_leafs += get_num_leafs(second_dict[keyl)
else:

num_leafs += 1

return num_leafs

def get_tree_depth(tree):
max_depth = 0
first_str = next(iter(tree))
second_dict = tree[first_str]
for key in second_dict.keys(
if type(second_dict[key]l) is dict:
this_depth = 1 + get_tree_depth(second_dict[key])
else:
this_depth = 1
if this_depth > max_depth:
max_depth = this_depth
return max_depth

def plot_node(node_txt, center_pt, parent_pt, node_type):

arrow_args = dict(arrowstyle="<-")
create_plot.axl.annotate(
node_txt,

pt,

axes fraction
XKytext=center_pt
textcoords="'axes fraction',

a="center

ha="center",
bbox=node_type,
arrowprops=arrow_args




2 BiE
54 Ddef plot_mid_text(cntr_pt, parent_pt, txt_string):
55 x_mid = (parent_pt[8] - cntr_pt[8]) [ 2.0 + cntr_pt[o]
56 y_mid = (parent_pt[1] - entr_pt[1]) [/ 2.8 + cntr_pt[1]
57 & create_plot.axl.text(x_mid, y_mid, txt_string, va="center", ha="center", rotation=38)
58
59 ¥ =
23 fiE
6@ Cdef plot_tree(tree, parent_pt, node_txt):
61 decision_node = dict(boxstyle="sawtooth", fc="08.8")
62 leaf_node = dict(boxstyle="round4", fc="0.8")
63 num_leafs = get_num_leafs(tree)
84 first_str = next(iter(tree))

45 ? cntr_pt = (plot_tree.x_off + (1.0 + float(num_leafs)) / 2.8 / plot_tree.total w,
&6 & plot_tree.y_off)

67 plot_mid_text(ecntr_pt, parent_pt, node_txt)

68 plot_node(first_str, cntr_pt, parent_pt, decision_node)

89 second_dict = tree[first_str]

7a plot_tree.y_off = plot_tree.y_off - 1.0 / plot_tree.total _d

71 5] for key in second_dict.keys():

72 if type(second_dict[key]).__name__ == 'dict':

73 plot_tree(second_dict[key], cntr_pt, strikey))

74 <] else:

75 plot_tree.x_off = plot_tree.x_off + 1.8 / plot_tree.total _w

76 plot_node(second_dict[key], (plot_tree.x_off, plot_tree.y_off), cntr_pt, leaf_node)
77 & plot_mid_text((plot_tree.x_off, plot_tree.y_off), cntr_pt, strikey))

78 = plot_tree.y_off = plot_tree.y_off + 1.0 / plot_tree.total _d

20 #
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81 Ddef create_plot(tree):

82 fig = plt.figure(1l, facecolor='white')

83 fig.clf()

a4 axprops = dict(xticks=[], yticks=[1)

85 create_plot.axl = plt.subplot(1ll, frameon=False, **axprops)
86 plot_tree.total_w = float(get_num_leafs(tree))
a7 plot_tree.total_d = float(get_tree_depth(tree))
88 plot_tree.x_off = -8.5 / plot_tree.total_w
a9 plot_tree.y_off = 1.0

98 plot-tree(tres, (8:5, 1:8), ')

91 o plt.show()
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94 Cdef transition(x):

95 if x == datal'Species'].unique()[8]:

96 return B

97 if x == data['Species'].unique()[1]

98 return 1

99 if x == datal'Species'].unigue()[2]:
1g8 return 2
181 if x == data['Island'].unique()[0]:

162 return 8
103 if x == data['Island’].unique()[1]
1084 return 1
105 if x == data['Island'].unique()[2]:

104 return 2
107 if x == data['Sex'].unique()[0]:
188 return B
189 if x == datal'Sex'].unique()[1]:

118 return 1

if x == datal'Sex'].unique()[2]:
T return -1.8
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115 Cdef create_data_set():
116 global data
117 o data = datall
1 'Island’,

'Culmen Length (mm)',
'Culmen Depth (mm)',

121 'Flipper Length (mm)"',
172 'Body Mass (g)',
123 'Sex’',
124 'Age’,
125 'Species’,
126 8 1]
127 data = data.fillna(-1)
128 datal'Species'] = datal'Species’].apply(transition)
129 datal'Island'] = datal'Island'].apply(transition)
138 data['Sex'] = datal'Sex'].apply(transition)
131 data_set = []
132 for 1 in range(344):
133 data_set.append(list(data.iloc[i, :]))
134 B labels = [
135 ‘Island', 'Culmen Length (mm)', 'Culmen Depth (mm)°',
136 'Flipper Length (mm)', 'Body Mass (g)', 'Sex', 'Age’
137 & 1
138 E return data_set, labels
39
148 # it
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141 Ddef calc_ent(data_set):
142 num_entries = len(data_set)
143 label_counts = {}
144 [ for feat_vec in data_set:

current_label = feat_vec[-1]
label_counts[current_label] = label_counts.get(current_label, 8) + 1
info_ent = 0.0
148 L for key in label_counts:
prob = float(label_counts[keyl) / num_entries
info_ent -= prob * log(preb, 2)

ret_data_set = []
for feat_vec in data_set:
if feat_veclaxis] == value:
reduced_feat_vec = feat_vec[:axis]
reduced_feat_vec.extend(feat_vec[axis + 1:])
ret_data_set.append(reduced_feat_vec)
return ret_data_set
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151 & return info_ent

152

153 #
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154 ldef split_data_set(data_set, axis, value):
*

163 # 1
4 RiE

Jdef split_data_set_c(data_set, axis, value, lor r='L'):
ret_data_set = []
if lor_r == 'L":
for feat_vec in data_set:
if float(feat_veclaxis]) < value:
ret_data_set.append(feat_vec)
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else:
for feat_vec in data_set:
if float(feat_vec[axis]) > value:
ret_data_set.append(feat_vec)
return ret_data_set
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Ddef choose_best_feature_to_split(data_set, label property):

num_features = len(label_property)
base_entropy = calc_ent(data_set)
pbest_info_gain = 8.8

best_feature = -1
best_part_value = None
5] for i in range(num_features):

feat_list = [example[i] for example in data_set]
unique_vals = set(feat_list)
new_entropy = 0.0
best_part_value_i = None
5] if label_property[i] ==
&) for value in unigue_vals:
sub_data_set = split_data_set(data_set, i, value)
prob = len(sub_data_set) / float(len(data_set))
ﬁ new_entropy += prob % calc_ent(sub_data_set)
z else:
sorted_unique_vals = list(unique_vals)
sorted_unique_vals.sort()
min_entropy = float('inf')
=] for j in range(len(sorted_unique_vals) - 1)
part_value = (float(sorted_unique_vals[j]) +
float(sorted_unique_vals[j + 11)) / 2
data_set_left = split_data_set_c(data_set, i, part_value, 'L')
data_set_right = split_data_set_c(data_set, i, part_valve, 'R')
prob_left = len(data_set_left) / float(len(data_set))
prob_right = len(data_set_right) / float(len(data_set))
entropy = prob_left * calc_ent(data_set_left) + prob_right * calc_ent(data_set_right)
5| if entropy < min_entropy:
min_entropy = entropy
pest_part_value_i = part_value
new_entropy = min_entropy
info_gain = base_entropy - new_entropy
if info_gain > best_info_gain:
best_info_gain = info_gain
best_feature = 1
best_part_value = best_part_value_i

{0

return best_feature, best_part_value
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Cidef majority_count(class_list):

class_count = {}

for vote in class_list:

class_count[vote] = class_count.get(vote, B8) + 1

sorted_class_count = sorted(class_count.items(),
key=operator.itemgetter(1),
reverse=True)

A return sorted_class_count[8][6]
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227 Cdef create_tree(data_set, labels, label_property):
228 class_list = [example[-1] for example in data_set]
229 if class_list.count(class_list[e]) == len(class_1list):
230 return class_list[B]
231 if len(data_set[B]) == 1:
232 return majority_count(class_list)
233 best_feat, best_part_value = choose_best_feature_to_split(
234 data_set, label_property)
235 if best_feat == -1:
236 return majority_count(class_list)
237 = if label_property[best_feat] == 0:
238 best_feat_label = labels[best_feat]
239 my_tree = {best_feat_label: {}}
240 labels_new = copy.copy(labels)
241 label_property_new = copy.cepy(label_property)
242 del labels_new[best_feat]
243 del label_property_new[best_feat]
244 feat_values = [examplelbest_feat] for example in data_set]
245 unique_value = set(feat_values)
246 > for value in unigue_value:
247 sub_labels = labels_new[:
243 sub_label_property = label_property_new[:
249 my_tree[best_feat_labell[value] = create_tree(
2580 split_data_set(data_set, best_feat, value), sub_labels,
251 sub_label_property
252 & )
253 = else:
254 best_feat_label = labels[best_feat] + '<' + str(best_part_value)
255 my_tree = {best_feat_label: {}}
256 sub_labels = labels[:]
257 sub_label_property = label_property[:]
258 value_left = 'Yes'
259 my_tree[best_feat_labell[value_left] = create_tree(
260 split_data_set_c(data_set, best_feat, best_part_value, 'L'), sub_labels,
261 sub_label_property
262 )
263 value_right = 'No*
264 my_tree[best_feat_labell [value_right] = create_tree(
265 split_data_set_c(data_set, best_feat, best_part_value, 'R'), sub_labels,
266 sub_label_property
267 & )
268 ] return my_tree
269 T
278
4HE
271 Cdef classify(input_tree, feat_labels, feat_label _properties, test_wvec):
272 first_str = list(input_tree.keys())[e]
273 first_label = first_str
274 less_index = str(first_str).find('<')
275 if less_index > -1:
276 first_label = str(first_str)[:less_index]
277 second_dict = input_tree[first_str]
278 feat_index = feat labels.index(first_label)
279 class_label = None
230 ] for key in second_dict.keys():
281 & if feat_label_properties[feat_index] ==
282 % if test_vec[feat_index] == key:
283 5 if type(second_dict[keyl).__name__ == 'dict':
284 l class_label = classify(second_dict[key], feat_labels,
285 &1 feat_label properties, test_vec)
226 else:
287 £ class_label = second_dict[key]

else:
part_value = float(str(first_str)[less_index + 1:])
if test_vec[feat_index] < part_value:
if type(second_dict['Yes']).__name__ == ‘'dict':
class_label = classify(second_dict['Yes'], feat_labels,

N b
£
232

G G

293 3 feat_label properties, test_vec)
294 else:

295 = class_label = second_dict['Yes']

294 |J—1 else:

297 & if type(second_dict['No']).__name__ == 'dict’:

298 l class_label = classify(second_dict['No'], feat_labels,
299 0 feat_label properties, test_vec)
300 l else:

301 =) class_label = second_dict['No']

302 % return class_label

303




85 data = pd.read_csv('penguins_data.csv')

# RAEEE

Dfeature_name = [
'Island’, 'Culmen Length (mm)*, 'Culmen Depth (mm)', *Flipper Length (mm)', 'Body Mass (g)', 'Sex', 'Age'

0]

# G

data_set, labels = create_data_set()

R N ety L e et o
# EX g 1EdFe, Pkt

label_properties = [8, 1, 1, 1, 1, 8, 1]

¥ I b E b b

my_tree = create_tree(data_set, labels, label_properties)
3 S e FERA
Hfeature = data[[

323 'Island', 'Culmen Length (mm)', 'Culmen Depth (mm)', 'Flipper Length (mm)',6 'Body Mass (g)', 'Sex', 'Age'
324 1]

al'Species']

ain, y_test = train_test_split(feature, goal,test_size=0.2)

X_train, x_test, y_tr

i JHF SR ANumPY &
33 Xx_test = np.array(x_test)
Xx_test = x_test.tolist()

# i

test_pre = []

338 pfor i in range(len(x_test)):
339 result = classify(my_tree, labels, label properties, x_test[il)

af test_pre.append(result)

P

print (" &M

IEF/EM:", accuracy_score(y_test, test_pre))

# R o= [E:
confu_matrix = confusion_matrix(test_pre, y_test)
plt.figure(figsize=(8, 6))
sns.heatmap(confu_matrix, annot=True, cmap='Blues')
plt.xlabel('Predicted labels')

350 plt.ylabel('True labels')

351 plt.show()

fre

# i
create_plot(my_tree)

B IR

print(my_tree)
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