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In [1]:
Out [1]:

In [2]:
Out [2] :

In [3]:
Out [3] :

In [4]:
Out [4] :

In [5]:
Out [5] :

In [B]:
Out [6] :

In [7]:

1]

R

2* 3

2 *+ 3

6 /3

2.0

1113

Fott:}

04=xt - 2xH3 HIOlEf FE] - FFHSA 2 7=

In [8]:
Out [8] :

In [9]:
Qut [9] :

In [10]:
Qut [10]

In [11]:
Out [11]:

In [12]:

Out [12] :

In [13]:

Out [13] :

In [14]:

Qut [14]:

In [15]:

Out [15]

lﬁl
IAI

type("4")

str

type('4A')
str
#3489
type(1)
int

#EEALE

type(2.4)
float

T -
type(True)
bool

# E=2F
type(False)

bool

02



In [16]:

n

+ ]

TypeError

<ipython—input-16-8clbaBce860b> in
——3 1 "A" ¢ 1

Traceback (most recent call last)

<modu | e

TypeError: can only concatenate str (not "int") to str

In [17]:
Out [17]:

In [18]:
Out [18]:

In [19]:
Out [19] :

In [20]:
Qut [20] :

In [21]:
Out [21] :

In [22]:
Out [22] :

1 > 0.89

True

3 >=2

True

J<2

False

False

3 =2

False

S L

True

04=xt - 2xH3 HIOlEf FE] - FFHSA 2 7=

In [24]:
Out [24] :

In [25]:

In [26]:
Out [26] :

In 127}
Out [27] :

In [28]:
Out [28] :

(x +2) » 4
16

def sample_function(data):
return({{data + 2) + 4)

sample_functionix)

16

sanple_function(3)

20

sample_function(x) + sample_function(3)

36

03
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In [29]:

In [30]:

In [31]:
Out [31]

In [32]:
Out [32] :

In [33]:

In [34]:

class Sample_Class:
def __init__(self, datal, data2):
self.datal = datal
sel f.dataZz = data2

def method2(sel f):
return(self.datal + self.data2)

sanple_instance = Sample_Class(datal = 2, data2 = 3)

sample_instance. datal

2

sample_instance. nethod2()

5

data = |
i f(data < 2):

print("22CH &2 GIOIEIZLICH")
else:

print ("2 O|&2! GIOIEILLICH)

22CH &= dlolefLICt

data = 3
if(data < 2):

print("22CH &= GIOIEIZLICH)
else:

print("2 0|2l dIoIEILICH)

2 0122l diolefLIct

2% HlolE el - 2589l 7=

In [35]:
Out [35] :

In [36]:

In [37]:

range(0, 3)

range(0, 3)

for i in range(0, 3):

print{i)

p—

for i in range(0, 3):

print("hello")

hello
hel lo
hel lo

04



In [1]: import numpy as np In [9]: np.arange(start =1, stop = 6, step = 1)

import pandas as pd
Out[9]: array([1, 2, 3, 4, 5])
In [2]: sample_list = [1,2,3,4,5]

sample_| ist In [10]: np.arange(start = 0.1, stop = 0.8, step = 0.2)
el 1l 2.3 4.5 Out[10]: array([0.1, 0.3, 0.5, 0.71)
In [3]: sample_array = np.array([1,2,3,4,5]) In [11]: np.arange(0.1, 0.8, 0.2)

sample_array

Out[3]: array([1, 2, 3. 4, 5])

Out[11]: array([0.1, 0.3, 0.5, 0.7]1)

In [12]: # S2&f sto o=

In [4]: sample_array + 2 np.tile("4", 5)
Out [4]: array([3, 4, 5, 6, 7]) Out[12]: array(['A', 'A', 'A', 'A', 'A'], dtype="<U1")
In [5]: sample_array + 2 In [13]: | # 0= 48 gi=

np.tile(d, 4)

Out[5]: array([ 2, 4, 6, 8, 10])
Out[13]: array([0, O, 0, 0])

In [6]: np.array([1 ,2, "A"])

In [14]: # 00f 448 HE
Out[B]: array(['1', '2', 'A'], dtype="<Ull") - e

np.zerosi 4)

Out[14]: array([0., 0., 0., 0.])

In [7]: | & &
sample_array_2 = np.array(
[[1:2;3.4.5]; In [158]: # 278 W/
[6,7,8,9,10]1]1) np.zeros( [2,3])
sample_array_2
Out[15]: array([[0., 0., 0.],
Out [71: array([ 2 S sy By [0., 0., 0.1])

[ 1.
[ B %, B 8, :1011)

In [16): # 1=8f & WL
In [8]: # &=z. Fpof o np.ones(3)

sanple_array_2.shape
Out[16]: array([1., 1., 1.])
out[8]: (2, 5)

04=xt - 2xH3 HIOlEf FE] - FFHSA 2 7=



In [23]: sample_df = pd.DataFrame({

In [17):  # 15i2 We ‘coll’ ¢ sample_array,
di_array = np.array([1,2,3,4,5]) colg’ : sample_array * 2,
Out[171: array([1, 2, 3, 4, 5]) print (samnple_df)
~ coll col2 col3
In [18]: # & 2@ R4AE HES 0 | 2 A
dl _array[0] 1 2 4 B
y 4 3 b C
Out [18]: 1 3 4 o D
4 5 10 E
In [19]:  # 238 W RLAE8 HFS
di_array[1:3] In [24]: sample_df
coll col2 col3
In [20]: | # 2T WL
d2_array = np.array( . 3 £ 8
[11:23.4,6]; 1 7 4 B
[6,7.8,9,10]11)
dZ_array 2 3 6 C
3 4 5 B
Out [20]: array([[ 1, 2, 3, 4, &I,
[6, 7. 8, 9, 101]) 4 5 10 E
In [21]: | d2_array[0, 3] In [25]: file_data = pd.read_csv("2-4-1-sample_data.csv")

int(file_dat
Out[21]: 4 print(file_data)

coll col2
In [22]: d2_array[1, 2:4]

Out [22]: array([8, 9])

MW — O
L g T R T N
Gy O D O I I~

In [26]: tvpe(file_data)

Out [26] ©  pandas.core. frane.DataFrane

04=xt - 2xH3 HIOlEf FE] - FFHSA 2 7=
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In [27]:

In [28]:

In [29]:

In [30]:

df_1 = pd.DataFrame({
‘coll1' : np.array([1, 2, 31).
‘col2' ¢ np.array(["A", "B", "C"])

})
df_2 = pd.DataFrame({
‘coll' : np.array([4, 5, B]),
‘eal2” Lonp.array([*D". "€, "F'1)
})

# M BEteE ZE
print(pd.concat([df_1, df_2]))

coll col2

i B el 1o R B
O = ) —
mm o O o 3=

# JIE HEtos 2
print(pd.concat([df_1, df_2], axis = 1))

coll cold coll col2
0 | A 4 D
| 2 B 5 E
2 3 C B F

# Wy HIOTE
print(sample_df)

coll colZ col3

0 I 2 A
I 2 4 B
a 3 B C
3 4 8 D
4 8 1B E

2% HlolE el - 2589l 7=

In [31]:

In [32]:

In [33]:

In [34]:

.
g

NEZE T HA F5
t(sample_df.col2)

2
4
6
8
10
ane: col2, dtype: int32

ri

-t

=Z 0N —0 =

print (sample_df["col2"])

2
4
B
8
10
ane: col2, dtype: int32

=~ WMN—0O

print (sample_df[["col2", "col3"]])

col2 col3
0 o A
| 4 B
2 B C
J 8 D
4 10 E
# 2= A
print (sample_df.drop("col1", axis = 1))

colZ col3
0 2 A
| 4 B
VA B G
3 8 D
4 10 E

07
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In [35]: # W= sFef ==

print (sample_df.head(n = 3))

coll col2 col3
0 | Va A
| 2 4 B
4 3 B G

In [36]: # & W HFS ==

print (sample_df.query('index == 0'))

coll col2 col3
0 | 2 &

# IEEN THOFE ==

print (sample_df,query('col3 == "4""))

coll col2 col3
0 | 2 &

In [3B]: # B THEE F=

print(sample_df.query('col3 == "&" | col3

I
]

coll col2 col3
0 | 2 &
3 4 8 D

In [39]): # Adp THOE FE=F

print (sample_df.query( 'col3 == "4" & coll ==

Empty DataFrame
Columns: [coll, col2, col3]
Index: []

In [40]: # ¥ ¥ A&

print (sample_df. query('col3 ==

col2 col3
0 2 A

2% HlolE el - 2589l 7=

W) [[col2”,

"‘D""))

"col3"1])

In [41]:

Out [41]:

In [42]:
Out [42] :

In [43]:

Out [43] :

In [44]:
Out [44] :

In [45]:

# AEIZ
type(sample_df)

pandas.core, frame.DataFrane

type(sanple_df.col1)

pandas.core.series.Series

# AIDIZE WEE HE
type(np.array(sanple_df.coll1))

numpy . ndarray

type(sample_df.coll.values)

numpy . ndarray

help(sanple_df . query)

Help on method query in module pandas.core. frame:

query(expr, inplace=False, *+kwargs) method of panc

Query the columns of a DataFrame with a boolean

Parameters
expr : str
The query string to evaluate.

You can refer to variables
in the environment by prefixing them with a
fa + b,

You can refer to column names that contain
surrounding them in backticks. This way voL
names that start with a digit, or those tha
Basically when it is not valid Python ident
for more details.
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import numpy as np
import pandas as pd
import matplotlib.pyplot as plt

%orecision 3
matplotlib inline

df = pd.read_csv( © ../data/ch4_scores400.csv ' )
scores = np.array(df[ ‘ score’ ])
scores[:10]

array([76, 55, 80, 80, 74, 61, 81, 76, 23, 80])

2% HlolE el - 2589l 7=
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e
10

3)

2/ 3][

np.random.choice([1,

2, 21)

array([1,

1
10
|

. —
110
-
Ll
=
-

0

T

.

__O._
0l

I
loJ
oll
LHO
_x==
__A_l
OF

THr

np.random.choice([1, 2, 3], 3, replace=False)

array([3, 1, 2])

13



- A\ES 022 ot= B45% =&(Y2 )2 Ui s&e 21t

np.random. seed(0)
np.random.choice([1, 2, 3], 3)

I:|:|

372022 SRS H= o Al

np.random.seed(0)
sample = np.random.choice(scores, 20)
sample.mean()

70.400

- PHA2 69.530(score.mean())0|BE2 I HFL2 ==



04%A -

for i in range(5):
sample = np.random.choice(scores, 20)
print(f ‘ {i+1}HA] SRR E22 A HEHA ’  sample.mean())

1A RAAQARE2 G2 H2ET 72.45
2HAY RAQAREZ A2 HEBT 63.7
A FAQzE22 A2 HEH T 66.05
48R RARZERE B2 HETA 71.7
SHHA FAARE2 Y2 BEZ A 74.15

2xY GOl FE - A9 7=

15
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dice=1[1, 2.3, 4, 5, 6]

prob = [1/21, 2/21, 3/21, 4/21, 5/21, 6/21]

num_trial = 100

sample = np.random.choice(dice,

sample

. p=prob)

num_trial

aITaY([‘q-, 61 41 51 5! 6! 61 31 51 61 5! 61 61 2: 3; 11 6: 51 6: 3:

4.‘ 5! 3[ 4! 3! 5! 51 41 41 61 4? 6’ 51 6/ 5/ 41 6/ 2’ 6/ 4/

5/ 3! 4/ 6! 5!’ 5! 51 3! 4/ 5/ 4! 4’ 6/ 4.’ 4! 6! 6! 2)‘ 2/ 4I

% % 5

’ 2} 1! 6)‘ 4! 41 21 4/ 11 3! 6’ 6! 6/ 4/ 5/ 4! 3! 3/ 4])

20,8, 25, 2,4, 8, 3,5, % 2:%:%:6 5 1;

1
4

’
’

5
6

19
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— 4.2 22 2Y
422252 %E
- B HQIS|AE TS
frequency relative frequency
dice
1 5 0.05
2 9 0.09
3 13 0.13
4 27 0.27
5 19 0.19
6 27 0.27

04Fx - 2xt@ Hl0olE Fe|

. Z5E79 J|E

20



- EAHTTOLS|AE T

0.30

@.25 7

0.20

relative frequency

0.10 -

0.05

0.00
dice

(712! 4-2] 1008 AJSHRHS T Z=ALS =01 CHEH SIAE 12

04%x - 2& HlOlE M2 . T2EH 9 7| 21



0.30

0.25 1

0.20 1

D

Y

()]
|

relative frequency

0.10

0.05

0.00
dice

|18 4-3] 10000 AlAHE M FAR =2 S|AETH

04Fx - 2x%tQ HlojE Ha| - 2E2EHQ 7| 22



— 4.3 25579 &

HEB=ZE1 EQE%}Eﬁ AETEH

fig = plt.figure(figsize=(10, 6))
ax = fig.add_subplot(111)

ax.hist(scores, bins=100, range=(0,

ax.set_x1im(20, 100)
ax.set_ylim(0, 0.042)
ax.set_xlabel( ‘ score ' )
ax.set_ylabel( ‘ relative frequency
plt.show()

04%%t - 2%t8 TlOE Ha| - XSSl 7L

100),

)

density=True)

23

23



zs7o %8
) o = (=)
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9] 0.04(4%)0|B2= &7

Hl0JE] &5

AR

oOII

0.040 -

0.035 -

0.030 -

>
>
NI
wn

0.020 -

relative frequency

0.015 -

0.010 -

0.005 -

0.000 T :
20 30 40

(8 4-4] Hud Al =0l Chet 5|AETH

04%% . 2%9 HO|E Ha| . 258 7|E

50

60
score

70

80

90

100
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np.random. choice(scores)

89

= H= 0|05 7} 89H

25



= S0 T2 Sthir= X2 SEE200 7P E

SERQIZZ0ME E20| 37|7h XD, B2 Hl0|E|S] AT
A O

=
DEIQIEEZ MZ A0|X7H100009) EE 5

sample = np.random.choice(scores, 10000)

fig = plt.figure(figsize=(10, 6))

ax = fig.add_subplot(111)

ax.hist(sample, bins=100, range=(0, 100), density=True)
ax.set_x1im(20, 100)

ax.set_ylim(0, 0.042)

ax.set_xlabel( ‘ score ')

ax.set_ylabel( ‘ relative frequency ')

plt.show()
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0.005 -

0.000 1 ‘ ‘ '
20 30 40 50 60

SCore
(I8 4-5] PAEER A2 BE 0[EQ] SIAET
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80
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sample means = [np.random.choice(scores, 20).mean()
for _ in range(10000) ]

fig = plt.figure(figsize=(10, 6))
ax = fig.add_subplot(111)
ax.hist(sample_means, bins=100, range=(0, 100), density=True)

# DHAS MEIN2E HA|
ax.vlines(np.mean(scores), 0, 1, ‘gray )
ax.set_x1im(50, 90)

ax.set_ylim(0, 0.13)

ax.set_xlabel( ‘ score’ )

ax.set_ylabel( ‘ relative frequency ’ )

plt.show()

28
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AFSHiO] ORL|CE — &= 1 0] 5= ARZIO| 2% &3hct

[ =)

A={1,3,5},B={1, 2} 0|22 & 10| LI2F & AIZ10| SAloll QOJLILICE ASHErS SAlof Lojf 4 g ZPBH YFLICE B S '=0| 2 FEE 4' 2 HIRH ySwjto] EL|C,



D
=5 Yot FARI0|M BTt LIS 2hE2

= x 7t LI2 EE0]| x/21 21 FARIQLICH (x =1, ..., 6).
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