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Zo|
1 A (1-1)0ll C = 26,42 =L} 9/5 x 26.4 = 47.52.
2 322 BiCk 47.52 + 32 = 79.52.

petofM M= A(K) 2= 24 280| HE= 2ol IS 022 ECh 0KV} 'E0| glg's XotE=2
=

b
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2 = ACE ZE1-12 CSV TN 7|2 B2 A0 2EZUE M= it

IE1-1 CSV IjollM 7|2 € 8471 (Python EE 2t0|E2{2])

import csv

temps, missing = [], O
with open("station_june.csv", encoding="utf-8") as f:
for row in csv.DictReader(f): # b3 = SR (EE D
value = row["max_temp"].strip() # ot& = v
if value == "":
missing += 1 # BIZI2 Z=3}
continue
temps.append(float(value))

print(len(temps), "€ 7|Z,", missing, "& ZZ")
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variable

e Ha 2ol HEo e 25, @E-&A-F7HH| 2.

scale of measurement
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I

=
2EL0 68 L A1 J|2 30Y€E E 2°Co A2 Fe|gt Aot

B2-1 682 HUI|R =+EE (VM XHE, n = 30)

A= (°C) B (Y) e Y
21 0|4 23 Ot 3 0.100 3
23 0|4 25 Ot 5 0.167 8
25 0|4 27 Ot 10 0.333 18
27 0|4 29 Ojgt 7 0.233 25
29 0|4 31 Ok 4 0.133 29
31 0[4 33 0J8t 1 0.033 30
A 30 1.000 —
EX: 0| M2 2ol 2HE Tt Xt=. dth=ss A4 M Xi2[of| M BHSZRUCE

E4SLEES )2 J2 20| SIAEIBOICHIY 2-1). Urh Alo|o| S S| o= NHES AZo| AAE

0| F1ZH0[7| TiE0|Ct.

& %2 7|2 (°C)
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YH0| 2ot 20| B Aol 20 A=K, @A E0H JU=X[= CHE 4= UL 2 ot B 9I Xto|@l HAE
I

HMEZsll Ciet 7l n - 1= Lh=E 22 B2 S440[2t Sih(A (2-2)). 242 MlE2

2 1 12

= 2 (x, - x) (2-2)

s = Vs? (2-3)
ll ------------------------------------------------------- N\
L ollA 2-2 Batak mEEa) L5} :
1 1
' O[R| 2-12] Xt= 12, 15, 11, 14, 182] HE 24t EREMAIS FSIA|2. '
I I
1 1
1 E0| 1
1 1
\ 1 WWH2140|22 Mkt= -2, 1, -3, 0, 4L}, X
1 1
2 HAHIZQ E:4+1+9+0+16=30. !
3 EEEM30+(5-1) =75 BEXEHARL V75 = 2.74. :
1 1
1 1
' | g 275 mEHAL O 2.74°C ;
\\ ,I
lf ------------------------------------------------------- \\
, Fe |
1 1
L AL Z2OM0= nQE Lirs 2R n - 12 Lk ‘HE 24M0| WE QUCH 0] Mol Bit2 |
| D& EE 2Nl :
\\ _______________________________________________________ ’I
P
i fn-12 YE7k? ]
! EE RO BE IS0 J1% 7 £0|02, BE WROE M HA NZo| $e & WRoZ M Hwc) |
¢ X2 MotEict n Al n - 12 LK+ o] X|R%0| WRHOZ HIZZISICE 0|2 AREE HHs/|=
sy ]

TE 2-12 Python BEZ 2l0|H2{2|Q| statistics PER 6% 7|2 3022 7|4 EAZFS TSICt variance
ot stdeve HE BEANF B2 BEMAIE S3{XC}



& S84

TS 2-1 7|& SA™ ALt A3 At

1 import statistics as st

2

3 june = [21.4, 23.8, 25.1, 26.3, 24.7, 22.9, 27.5, 28.2, 26.8, 25.6,

4 24.1, 29.3, 30.4, 27.9, 26.2, 25.4, 23.3, 28.7, 31.2, 29.8,

5 27.1, 26.6, 24.9, 25.8, 28.4, 30.1, 27.4, 26.1, 22.6, 25.3]

6

7 for name, fn in [("HZ", st.mean), ("Z=YZ", st.median),

8 ("EAr, st.variance), ("EZWX", st.stdev)]:

9 print(f"{name}: {fn(june):.2f}")

10 # . 26.43 BTG 26.25 Ei 6,00 EEWKE: 2.45
ld ------------------------------------------------------- \\
.ol 2H :
1 1
 2-3  DE Z0| EZS XIRO| 2AR AORITY?  my 2= :
\ ;
20}
lf ------------------------------------------------------- N\
. 01 EAEEEEAZE E4E M HO|D, SAEIMS 0|2 & gle atthz 121 Jlo|ct :
1 1
102 T2+ s, SYU2 SOL2O ZOICH SYT2 oMzt E TSt '
1 1
103 HEEM2OAANZC T2 n - 12 LhE 40|10, EEHANE O HE20|Ct !
1 1
1 L 1
1 04 statistics 2ZE9| ZHE & AlAtzt CHESHH ZAIQ] Xt0|(nat n - 1)E =ele 4= UCH '
1 1
\\ 7
a4 gof Az
CHBEIR AS0CE &3H= 2re| 7 (=) E Felot B,
frequency table
SIAETH EREE E Qe UTHE LIEHH O3
histogram
e BE e 2 MEE Lz 2L A (2-1)
mean
A4 7| =ME E0{EUS W o2 2t
median
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24t HAL HZo| WRHQl 27|, B B4 1 - 12 LH=LH,
variance
ZEHKAL 2o HE2. BIA=EeE The| 7 2t

standard deviation

2-1 X2 4,8, 6,5, 72 Yoot SLUS T2, =mgoax

2-2  H 2-10|M £|11 7| 20| 27°C 0|4} 29°C O|2tRl o] MTHEE FSIA L. =g 24%

8 FoHdS &M 20

|
|
oo

2-3 X2 2,4,4,4,5,5 7 92 HE 240t BFEHXIE A M| XI2[7EK] A . w245

1

2-4 CHA 7179 g AS(8Hat 1)0] 10, 12, 11, 13, 54CH WRat SAZS 61, ‘HEXQI AS'0Z 0=
20| LB2X| MAIQ,  HEt 242

mmm M3 AAREHS NECH

2-5 Ofd| 2-29| 2} giofl 32 ot § 28 =FUCH M At W EEMXLE A&t glo] 716k O 7tE
MHSIA| Q. =gt o4z
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112
135
148
160
171
196
204

231

0HE y (7H)

t

19
21
23
24
26
28
30
32

7|2 x (°C)

3.1 A zet g

E3-1 72 HulE (4 RHE)
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250
y=8.72x - 51.5
r=0.995
200
g
>
o
=
&l
150 ()
/
e
100
18 22 26 30 34

3 31 J|=2a Erofjke| AE et 9] M (3/4 B)

A 22| gt 2= 5 -10A 1 AO|2] == LIEHA Z40] &2 A ro|CH(A! (3-1)). B7IM SxyE T HAE

S = 2t HXp dlEel golct.

"y
e o S_=3(x -x)y. -y (3-1)
‘/(Sxx Syy) xy i i

l’ _______________________________________________________ \\
oA 3-1 ATAIS At :
1 1
'CH O REZ (x,5) = (1, 2), (2, 4), (3, 5), (4, 4), (5, 5)2 ABASE T2 !
: :
Y :
1 1
V1 "Eix=3y=4.Hiky=-2 -1,0,1, 202 y= -2, 0,1, 0, 10[C}, .
1 1
12 Sxy=4+O+O+O+2=6,Sxx=10,5yy=4+0+1+O+1=6. !
'\ 3 r=6+v(10x6)=6+v60=0775. |
1 1
1 1
V| & r=o0775 (3 2 2ol w2t !
\ 7
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[’ ------------------------------------------------------- N\
B :
1 1
| AEe Qlmpt ofLich & WA 8 @X0iE 80| CHE Zo| golojgts BEe it IR Ze !
| 39 HaTt £ B0 EEe = 4 Qlot :
\\ 7
ll ------------------------------------------------------- N\
1 1
1 gtol 2| 1
1 1
L 3-1  AEA27}00|H £ 2 ALO[0]| OFF BHAIE QICHD & 4 Q=72 me 24z :
1 1
\ 3-2  E3-10|M 7|20| 71E £ Ho| TuZk B JHRIZf?  me 24z :
1 1
\ Vi

bxE 2|7 ZMo[2t oitt. 2f Fap 29| M2 H2|(ZHH)E

S o

b=-"* a=y-bx (3-2)

Sxx

l‘ _______________________________________________________ \‘
oA 3-2 3 WMo g gk oS35 :
1 _ _ 1
| E3-12 XR0IM x = 25,375, ) = 169.625, 5, = 1219125, 5, = 139.875Ct 57| Ajyig eta !
| 712 27°C91 o] S =Bt |
I :
1 1
- I
1 71271 b = 1219125 + 139.875 = 8.716. :
1 1
' 2 EM:q=169.625 - 8.716 x 25.375 = -51.54. :
1 1
' 3 Ol%:j=-5154+8716x 27 = 1838. :
1 1
' | g y=872x-515,27°CollA 2 1847} :
\ 7
I’ ------------------------------------------------------- \‘
1 El 1
1 = 1
1 1
|87 T2 ORI £ B3Ol F (v, )2 KLTh AN Dol BIS 0| 20 A4S e M 4 !
L QlCh ;
\\ _______________________________________________________ ’I



3E 3-12 4 (3-2)€ 2UiZ REZ FZ! AOICh 2F 2t0[22{2] §lo|= 27| ZMat dEATE 7
o]
AN

I 3-1 ZaME 2|7 et At (21F 2to|HE2] §i3)
from math import sqrt

1
2

3 x = [19, 21, 23, 24, 26, 28, 30, 32] # 7|2(°C)
4 y = [112, 135, 148, 160, 171, 196, 204, 2311 # THF(7H)
5 mx, my = sum(x) / len(x), sum(y) / len(y)

6 sxy = sum((a - mx) * (b - my) for a, b in zip(x, y))

7 sxx = sum((a - mx) %% 2 for a in x)

8 syy = sum((b - my) *x 2 for b in y)

9

18 b = sxy / sxx

11 a =my - b * mx

12 r = sxy / sqrt(sxx * syy)

13 print(f"y = {a:.2f} + {b:.3f}x, r = {r:.3f}") #y = -51.54 + 8.716x, r = 0.995

4
1
1
1
A B SR =

1

I 2|F{(regression)= "= Z0tZ0l2h= SSO|CH 19MI7] 2 R 2ot XtA9| 7|5 H|wst H0|M, 7|7+ OF
| 2 REO M= RREN P o= 'ES0UhE' 0| 2EEAD, of vidE dFsh= Ao
1

1

A%

9|72t 0|50 EALt. XIZ2 ¢ H42 LHE HeE 2Foks 2 TAME 712(2I0.

B

MBS T3 22 AWASE It Tojo| MH| HS Jh2n]| 3|7 EMo| MBSt H|gO|CH E 3-19)

= HE0| of 99%E J|20= Muti),

9|7 ZM2 Az7t A= HRU(07IM= 19~32°C) oM FS =+ UACE Hel 2= 2ME =0 Fdt=
=2

_(IJ_
Hel HolM = 2Mol2h= EE0| g2
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ZO{X/B F1, $I0J! 20| 0| F|M0| ofLl THS M2tsof Bict,

ra

ll _______________________________________________________ \‘
L gl 23 '
1 1
| 3-3  ARE47}0.90|H ZA|ISE DOKRITL? w24z :
\ )
09F

ll ------------------------------------------------------- N\
| 01 AMEEZE S H2o B E HOZ Hof FOf whsk(Q-2)1t ZHE (R1M0f| 291 HE)E ol=Ct :
1 1
' 02 AMEHIA r2 -1~1 ALO] ZtO|H, AbEto| Qlo{E QlTtetm THEE 4 QiCt :
1 1
| 03 HANZAH MM =S, [S, ., a=y-br2 oI ROl B Alict !
1 1
1 1
04 ZEAS r?2 MuE HEo| HI80|T, KHE H o] 0f=(2l4h)S 2| ofFLt. '
1 1
\ Vi

MHE = 40| 2he SEE Mot me & 13,

scatter plot

AR M EA|of wEknt A= E -1~12 LIERH gL A (3-1).
correlation coefficient

CERI TR} RIZLl BO| FHE 2 HM = a + b,

regression line

28A+ 317 X|Mo| Myot= WSO BIS 2,

coefficient of determination

2|2 A2 He SIe R HHE 50 o|&ste .

extrapolation
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APPENDIX A - 25 A

A2 oA

efol ZH|et A& 2Hel HOIM H S =2 2X|= SOoIITt. 20| 20| 631! ZH|= thE
Z0] Stttk A=C

0 22 S4I2 O MY XIZ2 HHAL,
o=

M =0 x| gb=Lt.

1-1 (1) HE2 (2) &M (3) 72 (4) HIS.
1-2 77°F. 9/5x25+32=45+32=77.
1-3 5m. =% 1:2000|22Z 25mm x 200 = 5,000mm = 5m. =HO| X|£=M ‘5 000"t YLX|BHCY,

1-4  2X| gCh ARICZE= 9F1.035H. M= 00] '@i8'0] ol 712F M2t H|E 2e &= 8iCt. 283.15K
- 293.15K0|22 293.15 + 283.15 = 1.035.

. O 7St ghs K[OfLHX] GEX| 2t
M2 2ol Xl £Fo| ofL22

Ho

1-5 0f: @ ZZUS D 28AUE W7 @ A5 Lo WFOE x|
250 M0l 22|H X|REICH. @= 302 E RXISHK

|
S Y5{0f STt
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2-1 HWRF6,ZYAU6. T30+5=6. M2 4,5,6,7,8.

2-2 0.233. 7+30=0.233.

2-3 B44571, BEEMAL2138. "W 5 WA MZES 29+1+1+1+0+0+4+16=32,32+7
= 4.571,v4.571 = 2138.

2-4 W7 20, 3L 12. LU LU 542H= 0|40l BRg B0iSH, T 717 & Ul 7kt
YRECHA

2-5 TP 34, BEUA 95.48. Cigt = WRDHSY|D HES HIRx| Lt Jot 4= YR
WIS

D5 T H{42 BHAC (14 + 3) x 2 = 34, 2.74 x 2 = 5.48.

3-1  ORLICh  A2HA|= Z|M 2HA|2 THDE UXE B S 2tA7F A0 = r2 00f] 717k 4= QUL

3-1 Zet 3o HM 2. o HS7AHE O THE M CHAE ZHoRK|H, FS0| Z1M 2X0f 20 ATt

3-2 46. 22+06x4=46.

3-3 p=2+08x,r=08. r=5y=6S 1y =16,5,,=20,5, =20.b=08a=6-4=27=
16 + 20.



3-5

HE A FE Y o
ok 29771. 2|MO0|2 2 I ofFELCL. 8.716 x 40 - 51.54 = 297.1. Atg&= 19~32°C H|#0|H,
O Ci2 oili= 10| Z0f A7} Zakd 4 Urt

=T M

38 HeI2 7|I2(AIE). G2 =ol=ofo|A3 Y Bo| H2|1 E50|x 50| At7t S0{HTh
QHE =elste{H 7|20] 22 E7|2| H|wdtA L, HiiE ot e XMtEXE H32| Ha2 Sl

M
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g0l
Of Moj|M Felot 8012 JtLitt=C = HUCt H

2= |7 Z|Mo| 2Est= HS2

coefficient of determination

2% 712&|X| 942 2L 02t PRI

missing value

25 el =39 t 0| == SHLISHLY.

observational unit

TEEE AS0otct 22l i+ H E. (2F)

frequency table

g B chojoich gt 4 Qs
variable

24 HAMEe g2 n - 12 L 2t
variance

AMEE TS0 22 FEE W2 OEl.

scatter plot

AL x| 2
correlation coefficient
2|4} = He| shel o=, (3%)

extrapolation

YU 37| &Mel oot gt (2%
median
HE Y= 2A-2ZhH|E. (17)

scale of measurement

B2 o2 SR L 2t (28)
mean
Fuixt 20| HB. (28)

standard deviation

2| =M THRE RISl £[220 2. (3

regression line
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