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Import numpy as np

#XEYDERE

# 1. NMINLDTERE

X = np.array([60, 180]) # NI KNLx

y = np.array([60, 150]) # "INy

# 2. IBAFELUEDETE

dot_product = np.dot(x, y) # A& x-y

norm_x = np.linalg.norm(x) # ||x|| (RTNLxOKEZ)
norm_y = np.linalg.norm(y) # ||y|| (RIMLyDOKESL)
# 91 5EE

cosine_similarity = dot_product / (norm_X * norm_y)
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numpy Zz{£ X (S

a=np.array([1,2,3,4,5])
b=np.array([2,2,3,3,4])
— np.linalg.norm(a-b)
o 1y RibEE 1.7320508075688772
N N o= np.linalg.norm(a-b, ord=1)

oxXVI\WHVEEEE

.W‘E’E np.dot(a,b)
47

odbA> np.dot(a,b)/(np.linalg.norm(a)*np.linalg.norm(b))

0.9778941948273628
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tEEkZ(EOfcb Lot EERPIHRIL (1)

ecsvIJ71IL" height_weight.csv"Z&cHAd+.
(1@ - B, fitdh . AE1ELTTOYNUT, Do
4k7<iﬁﬁb\&3tb\ target_pointzBl DB TERRUTHITL,

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

# 1. T—3DFEAAH

data_dir = './Data/’

df = pd.read_csv(data_dir + "height_weight.csv") # CSVI 7 1 JL & HHAL
df = df.rename(columns={"Ht": "Height", "Wt": "Weight"}) # 5|4 % B %K
[CEE

data_array = np.array(df) # DataFrameZNumPy&e5ZZ5 ik

C D9 NIdpandasTHHAATS
F—AWN—FKTnumpy ODF—4twv ~

(BEDNRDT ML) [CTEFT




# &7 FZEMRTERR (Bh)

df.plot(kind='scatter', x="Height', y="Weight', c="blue', marker='o', s=30)

# BESZIRV+ THEARR

plt.scatter(target_point[0], target_point[1],

c='"red', marker="+', s=100, label='Target’)# c(ZEDIETE. markerlFHZDIBTE. s(EAZTEDIETE
plt.xlabel("Height (cm)") # x&h5~\)L

plt.ylabel("Weight (kg)") # yEi5~N)L

plt.title("Height-Weight Distribution with Distance from Target") # 514 Nl

plt.legend() # FBIEER=

plt.show()
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Height-Weight Distribution with Distance from Target
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EEEkZ(EO b Lot EERPIHRIL (2)

e target_point=(180,75)N"5D & RAD -y Rib
BAETNTNELL, BOBRMIMRVIECEEZT, B
BELU CBEZEA TR
# 4. BT AARCBEDSEDOIRRZETE
distances = []
for row in data_array:# row[2] = Height, row[3] = Weight
distance = np.linalg.norm(target_point - row[[2, 3]])
distances.append(distance) # 1—/UyRiEBE#ETE

# 5. IEEENKRZVIBICIEANE X
sorted_indices = np.argsort(distances)[::-1]
# REVBCHEABZ A >TYIR, -1 EFNEICTDATAR

5 : np.argsort([2,1,3])=[1,0,2]
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QEEP@JE(JC\L/'C BEZ X TR

# enumerate(sorted_indices) Z{FS¢ET

# count = JL-IHMEEB (O, 1, 2, ...)

# idx = sorted_indices D5 (F-9DITES)

# ZRFCERDHES

for count, idx in enumerate(sorted_indices):
row = data_array[idx]
# IEEEDIBLICISUTEZRE (RyM5—NyIZ{EH)
color = cm.hot(count / len(data_array))
plt.scatter(row[2], row[3], color=color)

# BEQZH—EBFRR (LFSUTRMIN)
plt.scatter(target_point[0], target_point[1],
c="red', marker="+', s=100,label ="Target")
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Height-Weight Distribution with Distance from Target
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K-Means
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K-means : JOJ3=>7
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K-means : JOY3=>4

e XA7vJ0 :

o T —HsRdHAH
0 /)\SA=4 (DAL K RE) ORTE

data_dir = "./Data/"

df = pd.read_csv(data_dir + "data.csv", header=None) # CSV
ZHRPHAD (NYHTIRL)

data = df.values.astype(float) # NumPy#ic%! (CZ iz

H e
# 2) NS A—HDETE

H e
K=4 # DS RIE

tol = 0.1 # ICERHIFEDOBME (FLOBEIND CNEKRERSIET)
max_iter = 100 # EAEDIRUEIEL
np.random.seed(0) # &L# — REIE (BAUERZREDED)
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K-means : JOY3=>4

07\7_‘“/700 : "
o PHAAERROIRTE (529 14)

X_min = np.min(data[:, 0]) # xDEx/IME
X_max = np.max(data[:, 0]) # XDERAXfE
y_min = np.min(datal[:, 1]) # yDER/IME
y_max = np.max(data[:, 1]) # yDER KB

# KEOH.vE, 7—YEERNO—HRELENTIESD
centers =[] # FuOLZANBURL (ETHESICTB)
for i in range(K): # KEKDRUTKERE
cx = np.random.uniform(x_min, Xx_max)
# XPERRZS > LC1DED
cy = np.random.uniform(y_min, y_max)
# yEAEZE S LIC1DED
centers.append([cx, cy]) # [Xx, Y] DR TIRTF

centers = np.array(centers) # NumPyBc%!(CZ A
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K-means : JOY3=>4

o AFTvIJ 1 : R
o REMDZIFERTE
RO ERZZIFITD

IEEftZER |

o HBd=XICE
BRI FTOIREIZE \

#XEADREREDETE "
Ad = numpy.linalg.norm(X-A)
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K-means : JOJ3=>7

o ATvJ 1
o HBd=XICH
o IFEENREIFVM RS ZRTE

def nearest_center(point, centers):
min_distance = float("inf") # 5/|\IEREDFIEAME (L THRELME)

min_index = 0 # ROIEVWFILDESZEI THEE
for i in range(len(centers)):  # IRTOHFLIDWVWTEEBEZHIS
center = centers|i] # IEBZEOHIL

distance = np.linalg.norm(point - center) # 1—7vyRiEEE
if distance < min_distance: # BUSOIEEENTR/NLD/NSFNE
min_distance = distance # E/\IEEtHER
min_index = | # RODESHE
return min_index # —TEVWFILOESZIRT 39



K-means : JOJ3=>7

o ATVIJ 1 :
O ETORTHRERAZARTE

def assign_clusters(data, centers):
labels = [] # BRODIFAIBESZANDUAR
for i in range(len(data)): # &7 —4m(cDW\T
point = data[i] # iIEHDO=
cid = nearest_center(point, centers)
# REIEVFRLOES
labels.append(cid) # ER%ZRF
return labels # £RENOUZX L (EZR(F0..K-1)
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K-means : JOY3=>4

0 ATYI2  KERRZEHRT
0 BI)SAIDZFFERFD™
RERRET D,

I~

PE%

def update_centers(data, labels, K):
new_centers = [] # FiLLWFLZANDUAR
for k in range(K): # &JSAHTEICALIE
members = [] # J5AFKICETBmZzEDHD
for i in range(len(data)): # INTOREHER
if labels[i] == k: # siNISATKRES
Members.append(datali]) # ZDa%ZEN
if len(members) > 0: # X2/\=H1DB EHNE
members = np.array(members) # Bc5l(CZE#
mean_xy = np.mean(members, axis=0)
# X,YENTNOFZ5TE

else:
# ZWISAIRR « T-AINBITUH LIzl UTER
mean_xy = data[np.random.randint(0, len(data))]
new_centers.append(mean_xy) # FLLHLZIEN]
return np.array(new_centers) # Kx2DHHITiRY
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K-means : JOY3=>4

17 _“J “A for it in range(max_iter): # fA max_iter EIKDIEL
o )LV

labels = assign_clusters(data, centers) # (a) EIDHT
—\\
ATvJ0

new_centers = update_centers(data, labels, K) # (b) XEX=ROEF

# (c) IR¥ITE : EHRO0BHIEEIZETEL TREXIEZRS
max_shift = 0.0 # = AZEIEEFDOFHHME

= A .. “ — N =
° ‘;ED:@L/ o) m_sll;?f?_gf (r‘fpz.:lifazﬁj_g?n?(jnﬁevi]é:ﬁﬁﬁj] - centers[j]) # S 2
. 7519@%“ D % _C if shift > ma%:)?lfs’cr:]ift EL;?&)HD‘K%HH(JE%E
RESEOE o G [ e e
. ’%ﬁ‘g?a'_l\yg if max_shift < tol: # LHFEALBINERDRS

break # JL—J%3klT3
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54 735Uz {E->z K-Means 7354524

from sklearn.cluster import KMeans |
km_model = KMeans(n_clusters=4) #K=4kmeans /Lo E

km_model.fit(data ) # /= v

In [564]: km_model.cluster_centers_

Out[564]: - =

array([[26.15670902, 25.59839271], IS5 20O \eB
[53.97625751, 54.52132754],

[51.44211711, 16.33067878],
[26.76710588, 73.68744256]])

In [567]: km_model. labels_
Out[567]: array([o, @0, @, ..., 3, 3, 3], dtype=int32)

BT —INEDTSAFH
(DS RHF0~DS R 3)
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labels=km_model.labels_ # /00 X vnn A o004

plt.scatter(vlist[:,@], vlist[:,1], c=labels,cmap=cm.Accent)
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e 1

e csvIJ7A )" height_weight.csv'Z5EFHAH .
A=(180,75)5DZ&LADIEFRCAER (FELE) %
ZNENEHL. ZABUED/NEWIBICTEUE R,

IEAR{EAH F'eﬁ@ﬁ%é'( EEZZCJOvMEL

ekt> ) import matplotlib.cm as cm

cm.hot
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oK=2, 3, 4 TENTN K-means 773X9V>J &

o RN DD AILE

DT K-means #E&E L

o8 : data.csvidnvs (IEB%#) HRLDT,
pd.read_csv(filesa, header=None)&d 3¢
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7AURAT—=4 (1)

* 3734
»Iris-setosa
» Iris-versicolor
» Iris-virginica
=t
»sepal length
»sepal width
» petal length
» petal width

https://archive.ics.uci.edu/ml/machine-learning-databases/iris/iris.data
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Iris-setosa

Iris-versicolor
Iris-virginica
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7AURT—=4 (3)
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o"iris.csv"Z5mdHAH. LT D 2 DOEZEIFT.
K= 3 THU3X5U> ) a]geha]fRI{LE &

otEtR 1 !wu@cwuafaﬂwaﬁ |
e sepal length

e sepal width

o EEDISRE
o &t 2 BHARTHES
e sepal width

e petal width
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