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<FE IO-5> 3-%2AF A & oA

A B C
Fold 3% | 98 54 | pes w4 | a8 wa
_ a4 =4 a4 =4
AR g F4 = 57 o
() (%)

A A Fols FAAAEe] AR GALES SAG JuE Faw
S oA9 HeHA STk B Fge] e ol%ol
AAEE A FEALES FAF A Aol 9
oW s FEALS A3 "Gstolok ASES AT & YA o
Al EAoltt, o] A< The New York Times, Die Zeit 1@ il
abcNews sol% 2001d &71€ vl 2l 2™ (Robinson, 2001; Blum, 2001;
Poulos, 2001), AA4 2 A &78kA &l g3 dojrntozm o
7tssty AA AT  Jdv EFveR FAHEJATE Hol 8% &
o]t

AREA QD kol digh £A4l= 39 ol &, HAFHAS, AHoE, =FE,
gz o2 T3 #HHEM(Chandra et al, 1983; Birk & Kol, 2006;
Bar-Yossef et al, 2006, Lubetzky & Stav, 2007, Alon et al., Z2008;
Gadouleau, 2018), AA=Z vt FAHolx el AFEo] o]FojHr}
(Butler, 2008; Feige, 2010; Krzywkowski, 2010; Krzywkowski, 2011;
Ma et al, 2011, Tantipongpipat, 2014; Cox et al., 2015; Szczechla,
2017). 53] k7F A28 A2 A5l dste] HAvsEC] ot <& I
-6>3 o] delx Adrh(Ostergard & Blass, 2001; Krzywkowski,
2010).

rlo

<E O-6> kel W& HdsE
3 4

k 2 5 6 7 3 9
H s E
?l/o) = 50 75 75 | 7813 | 8125 | 875 | 875 | 87.89

8-t 8 57



FA kR AYel A HF £ e Fede e
37 olmz AEzAbE dho) A AS detduels AT B e
stoh olwl k7h E7Mgel whel e £ob HgE wE SEw T
Hhe 2§ Atk k=690 AW st o FEdete] $7)
4.048-10% o] Aol a1, k=72 ZA$ol 5.627-10°7 0] Foloj A AFEALE

AAJst7lel= ool sl
2. AHO| &

AROZE HUF B2 HolHE wAlo AAstAY S &3
Aet7] f18l "oy AZFstE AFtste Eokolth HH O E ol A
E2+= Claude Elwood Shannon< EE& o] 83l JHE $H3}
7HE 2EAd el diE dATskd. e #de =%
mathematical theory of communication’d| A ‘A E JdEZ3'Z= Ny
Zetal Avfsty AEo|Eo Z[WkE AlRTh. Shannon® AHEHO|E& ©
afst7] flsj A= WA Shannono] E3l= “§4Al AA'S Ay Holof
t BRE oW AzdA AAH FAVIE AAH ATt FHE
Mt olgdA ¥y Mse IS T e XoE HdiHa F

715 A Ao HAI* dETEste], 2015). dE =9 27

& giEs wAAoln. o] HAA| 7}
2 W3 o] JaTt ol FEAlALY] VA= U E
E T A dEvIE dEEn. 3o HAAR HdE= A

=

k. olglgt B4 AAE 53 F Shannon “‘Foj AR A
= o

1)

> rr o of

o

—_—

rol

o,
N
)
-
1o
o
o

©

7hsAdol o= AERIZE? e 24& 9 H I tH(McMahon, 2008). ©]
H wAl A o] Fd gEo] ofF AT o] HAIAE FIA AthA A=
T ARE dF T Folth. vk WA X e &F FEo] ofF HuH
] AH = AEs B d& 5o, MY



20" AR = ofF e ARE AFst= Aoltk. Shannone W A
A 7F AT ggo Wol 291 2OE Hole WA oz ARSIt HA
Aol ARSI, WAAe] B &S pE T, [=—log,p=E X3}

H(X) = Zpiloggpi 2.1

HAHO|ZoAE 03 12W FAFO = HAAE ®Wol] tFH, B
2 ARE A8 AFES Alice, AHE FAEE AES Bobolgtar
F7F @A 4= 9lon o] 249 (channel) &

2

} 9 (binary symmetric

o =
ot

channel)o|t}. o]&= [18] TO-1]3} Zo] ¥4 0°] ¥4 12 HAHF A%
2 g5o] p, A 1o A 002 HFFH HAEE FEo] pE 2HI}
o

Aet= o7 Eolth(Wilde, 2013).




dE 59| Alice’} WA A 002 Bobol Al p=0.1¢1 oA EIS &
3 dEean slHA Bobe <X O-7>3 2 FEZ WAXE AF
ubA Ho}
<¥ O-7> AliceZ} WIAA] 002 A3 uw Bobol WA &= wA]A
Bobo] ®HA

- 00 01 10 11
= HA]A]
5= 0.9x0.9 0.9<0.1 0.1<0.9 0.1x0.1
= =
=0.81 =0.09 =0.09 =0.01

< 9 FAAHSA o=z sk=ro A= AliceZ} v =9 = Bobol Al
Covid-19 #12l HF AAHE HIE T3 gddT5 F3S A A
SR ETE B AR dEE = 2o oRi7F 2T 4 o). Alice
= E92l9] Covid-19 WMAIHF AFBE YAAZ AAgF=H, 452
ASE FA4 002, 55 A &2 A5 +4 12 YeRAba s
2 olwl AXRE AEst= AL p=0.1¢ oAy ALl A F
Alice’t HES d5od% BobollAl AEE sHA It ddd &0
10%, HFH 2 Alice’} HES dHA &=t BobollA HES vt A
gE gE5o] 10% Aol o]y st {9 WAS Fole AL A Ho
29 & Ao 1 WY T Sty = HFE 3 = (Repetition code)E
AbESHE Aot wHE Z=s B2l HRE og W vEE V=5t
Aotk FA Za] Alice’} Bobol Al ‘Covid-19 WA1S HEF'E W

_ 10 _



8 BA 002 AFATE Aol ohdel o 3w HE WMHse] EA
o

00082 7]538t= Aol Alicex Wy =S AR&d] 02 000
o

o]
F 9 (Encoding)¢]&}al 3kt o]u] Bobo] WA H+E HAIA= <F I
8>3

<X O-8> Alice7} wHE Z=E AF835te] WA A 0& A5 o Bobol
WA 5= 1Al A

Bobeo] %A

= 000 001 010 100 011 101 110 111
= WAA

I 0.729 | 0.081 | 0.081 | 0.081 | 0.009 | 0.009 | 0.009 | 0.001

o] Al Bobe] JAolA <F M-8>3 722 A AE dAgdorid, ¢
# Alice7} Bulaizp 3 AR &
(Decoding)°]2tar 3ttt Bobo] F
t} Qo] 0o & 1o] 12 gz A
AlA 0018 A B 7 o A
HoAEE 1o eF7F HAHTG T
wAHE Adgs] 1 2AE ASEE Aolgt FFs= Aottt Boba
Alice7} Bl WA 2] 7} 0o} AyZFs] Alice”t ‘Covid-19 ¥WAlS HE 3
o} ekar A7Ee ol o] 7
7F HAA 08 AE3 ul Bobol Al 0°lgtx AYE = 4 $= Bobol
AlA] ‘000, 001, 010, 100s W& A Solm= Z Add &2 U 7HA
B FES #FS 972%°lth. L/ EC] 71E 10%0A 28%= AA
FolmS e = Qo ol e FEEC] 0%7F HH 7 o] A o]

£ A3k 1008, 10009, 100009, HH&E-5te] A
] HlE&Ao|t. ol¢t #HAF o= AHEe FHE &
o]
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(capacity)o] & gttt}

2.2. Shannond M2z A

Ao A &l Y 0=C,,,° A EI

1) @& % (Channel capacity) C

m . X A ¥m - m'
[E— 2lag Y yOLE] ) 024 i :

. (Encoder) ’ ) (Decoder) v
HUj&= oAlR| 1 PAPN R

(29 I-2] A7y Aeld A

A9 E, "d3zZ9d D7/} FoIHES W, <LFZE(error probability)S
(n,k, E,D)&} 3l RE Czgdy RE fagdS adgste] HA3ke
k

n— oo
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Abstract

Development and application of
creative problem-solving
activities for integrating

Mathematics and Information

Science

Seo, J1 Young
Department of Mathematics Education

The Graduate School

Seoul National University

In the era of the 4th Industrial Revolution, technologies from various
fields are fused and changes are taking place in society and culture.
The speed, depth, and scope of this change are revolutionary changes
that we have never experienced before. In this trend, changes are
occurring rapidly in the educational world. The Ministry of Education
implemented the Science, Mathematics, and Information Education
Promotion Act in 2018 to foster creative talent through convergence

between subjects for the purpose of fostering convergent talent.
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Research on the importance and practical measures of education that
combines actual mathematics and information is being conducted in
various fields.

This study aims to develop an educational program that combines
mathematics and information science with the expectation of
cultivating 1mportant mathematics subject competencies such as
mathematics problem-solving skills, communication skills, and
creativity. It 1s clear that coding 1s an 1important factor when
discussing information science from an educational point of view, but
it does not always have to be accompanied. Therefore, this study
organized creative problem-solving activities for the convergence of
mathematics and information science, which do not require much
coding knowledge and can be easily accessed in everyday languages.
Development research was conducted for two years from 2021 to
2022, and at the teaching experiment stage of development research,
middle and high school students at Seoul National University Science
Gifted Education Center and Siheung Gifted Education Center
affiliated with Seoul National University were directly applied for two
years. The educational significance of this development study is as
follows.

First, mathematical communication skills can be cultivated through
the process of discussing the rules, strategies, and winning rates of
hat games with friends.

Second, it can provide an opportunity to experience the value of
mathematics in a real-world context. Through various card games
and error correction code practice activities organized in the program,
students can experience the usefulness and connectivity of
mathematics in the real world.

Finally, it is a convergence education program of mathematics and
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information that does not involve coding, which has implications for
increasing access to convergence education even for teachers who

have not received coding education professionally.

keywords : hat game, error-correcting code, channel capacity,
information science, problem-solving, mathematical
communication, mathematical modeling, creativity
Student Numpber : 2021-25138
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