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o IEAR{CAHES cosf =

Import numpy as np
#XEYDERE

X = np.array([60,180])
y = np.array([60,150])

#9142 FAE

D = np.c
xd = np.

ot(x,y) # Ni&
inalg.norm(x) #||x||

yd = np.

inalg.norm(y) #||y||

C = D/(xd*yd) # JU1>FE{UE
print(C) # &~
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numpy Z{£ X (L

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

oXVI\WHVEEEE

.W‘E’E np.dot(a,b)
47

odb1> np.dot(a,b)/(np.linalg.norm(a)*np.linalg.norm(b))

0.9778941948273628
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ecsvIJ71IL" height_weight.csv"Z&ciAd+.
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A}

import pandas as pd
f = pd.read_csv("./height_weight.csv")

vlist = np.array(f) C DI NidpandasTHidnA AL

F—AIH—FETnumpy OF—4FtZwv
(BBEDNRT ML) ([CTEFT

A = np.array([180,75])

f.plot(kind="'scatter’, x="Ht',y='Wt', c="'blue’,marker="0",s=30)
plt.scatter(A[0], A[l]l,c="red’',marker="+"',s=100)
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dlist = []
for row in vlist:
d = np.linalg.norm(A-row[[2,3]1])

dlist.append(d)

sinds = np.argsort(dlist)[::

&l -
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np.argsort([2,1,3])=[1,0,2]
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EEEkZ(EO b Lot EERPIHRIL (2)

# visualize
import matplotlib.cm as cm
import matplotlib.pyplot as plt
count =0
# BREREDIEVIB(CTOY S
for i in sinds:
row = vlist[i]
# MUNECISU TEZRE
c = cm.hot(count/len(vlist))
# RELUBZIEELTIOYL

plt.scatter(row[2],row[3],color=c) | |

count +=1
# =mADT]RAL

plt.scatter(A[O0], A[1], c='green’,

marker="+’, s=60)
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K-Means
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K-means :

JO935=>7%
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import pandas as pd

f = pd.read_csv('data.csv',
vlist = np.array(f)

# kORE

K = 4;

header=None)
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K-means : JOJ3=>4

O Zj__“/jol : "
o PHAAERROIRTE (529 14)

# random{EDEHFITE

a = np.min(vlist[:,0])
b = np.max(vlist[:,0])
= np.min(vlist[:,1])

np.max(vlist[:,1])
RIS K18 % = TS HE

CList = np.c_[(b-a)*np.random.rand(K) + a, (d-c)*np.random.rand(K) + c]
plt.scatter(vlist[:,0], vlist[:,1])

plt.scatter(CList[:,0], CList[:,1],c="blue’',marker="'+",s=100)

orgCList = CList

C
d
#%
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K-means : JOJ3=>4
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#XEADREREDETE "
Ad = numpy.linalg.norm(X-A)
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K-means ;: JOJ35=>7

o AFTvIJ 1 :
o HBd=XICH
o IEBENGREHILWVMAERAZIRE

def nearest(X,CList):
minD = float("inf");

minld = 0
for ii in range(@, len(CList)):
C = CList[ii]
d = np.linalg.norm(X-C)
if d < minD:
minD = d
minld =

return minId
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def selectCluster(vlist,CList):
cIList = []
for row in vlist:
cIList.append(nearest(row,CList))
return cIList
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def updataCenter(vlist,CIList,K):
CList = []
for k in range(K):
Z = []
for j in range(len(CIList)):
if CIList[j] == k:

Z.append(vlist[j])
mc = np.mean(Z,0)
CList.append(mc)

return CList
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K-means : JO935=>7%
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Err = 0.01
maxittr = 100
itt = 0

while itt < maxittr:
end_flag = True
preCLlst = CLlst

CIList selectCluster{vllst CList)

CLlst updataCenter(vllst CIList,K)

for ] in range(len(CLlst))
= CList[j]
pre = preCList[j]
dd = np.linalg.norm(cc-pre)

print(dd)
if dd > Err:
end_flag = False
itt += 1
# oj81F

plt.scatter(vlist[:,0], vlist[:,1], c='blue')
for k in range(len(CList)):
= CList[k]

plt.scatter(mc[@], mc[1],c="'red’',marker="+

plt.show()

plt.pause(1)

if end_flag == True:
break

',5=100)
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54 7 35U%{E->z K-Means 7354524

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

km_model.fit(vlist) # 7/~ =~ o7

In [564]: km_model.cluster_centers_

Out[564]: - =

array([[26.15670902, 25.59839271], IS5 20 MEs
[53.97625751, 54.52132754],

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

In [567]: km_model. labels_
Out([567]: array([0, @0, @, ..., 3, 3, 3], dtype=int32)
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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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7AURAT—=4 (1)

* 373X
»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-versicolor
Iris-virginica
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