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<Abstract>

A study on the sdvancement of the
teaching advanced mathematics in

science high school

y1, Hyung-rock
Mathematics Education Major
Graduate School of Education, Jeju National University
Jeju, Korea

Supervised by professor park, Jin—-won

The curriculum in the science high school has different features from the
curriculum in ordinary academic high school. The goal of education in science
high school is to educate the gifted students who will leads the future of our
country, and so it is organized and operated to improve the expert knowledge,
the creativity and the ability for research. The regular course of study is
organized centered at the teaching expert knowledge.

The course of study in science high school must reflect the characteristics
of the students, parents and the school. From this point of view, it must be
considered taking the characteristics and the career of the students in
organizing and operating the curriculum in science high school. Also, we
must consider the appropriateness between rate of general subjects and that
of technical subjects in curriculum, the connectivity of the contents in the

subjects and the ability for study of the students.
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In this thesis, I make an effort to improve the teaching advanced
mathematics for 12th grade in science high school. And the results of this

thesis are summarized as follows

1. T can obtain the related subjects between the ordinary mathematics and the
advanced mathematics.

2. 1 can make an guidance plan for teaching ordinary mathematics including
advanced mathematics based on the related subjects between the ordinary
mathematics and the advanced mathematics.

3. I can apply the above guidance plan in the class and teach ordinary
mathematics and advanced mathematic in the same time.

4. T can give an opportunity for the study who want early graduation to
study advanced mathematics. And, the motive for the intensive study is

enriched.
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[5] aJt b2 %4022 b=as Q! s It =Gt bIt a2 240
t b EMECH et a=bt =(as)t=a(st) OICt. 2422 st=10|Ct.
et s=t=1 £= s=t=—1 =, a==xb 0|Ch.

(6] aJt b2l %3022 b=at Q t It EM3IH, b=0 022 =0 0|C}.
MetA, lbl=lalltl 0l [t/ =1 0122 |b| =|al OICH.

(7] adt b2 %0122 b=as 2 s It EZMotH a = c2 %4022 c=at 2!

t It EM

ol

FCH (HetM 229 o, y Ol CHGHO
br+cy=(as)z+(at)y=alsz+ty) 0122 a = br+cy 2 240|CH

[OIAl 1]

oo &4 n Ol 5t 8(n°—1) 28 SH5I0i2t

n=2k+120122 n?—1=2k+1)>—1=4k+4k=4k(k+1) OIC}.
stH k9t k+1Z otlt= ®20122 4k(k+1) 2 8 9 HHZ=0IC}.

—_
=}
o
K
H
fn

MEA O
=

(1) 4 2 U0l 301 &= 29 ¥4+= £ F42 XM32 &0 2 + ASS SHotoic
(2) 8 2 LIF0I 70l &= 2o H4+= A 42 HMS2 &0l € # 488 =Hot0iet

0| M= 4 2 Hi==0ICt.
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o 1 EEESY O dE20) XAl | 2~3
SHA

éﬁ =2 od Il 422 Oloig = UL

%ol HE: m H a,b0l TG mOl a—b2Q 222 M, = mila—b) L O,
a2t bE 8 mol UH3t® &=0let 6t , JIs2= S0 20/ LIEFHCH

a=b (modm)
al DI 8 mol CHotO & =01 Ot A& ChSt 201 LIEHHT

azb (modm)
oo 4 aE 22 = m2Z2 UsUS Me KRS ¢, LIOHXIE rOlct ot
a=gn+r (0<r<m)OICt, a—r=gm 0122 ml(a—r), a = r(modm) 0|C}

]
Om
10
Al
I

X
A

[1] a=a (modm) O|C}.

[2] a=b (modm) 01, b= a (modm) OIC}.

[3] a= b (modm) 012 b=c(modm) 01, a=c (modm) OICt

[4] a=b(modm) 0|2 c=d (modm) 0l&H, axc=b%xd(modm) (EESE=),

[5] a=b(modm) 0|H, ate=b=+ c(modm) (EE25E2), ac=bd (modm) 0|C}.
[6] a=b (modm) 012, ¢ =b" (modm) 0ICH.

[7] a=b(modm) 02 nlm 0™, a=b(modm) OIC}.

[8] a=b(modm) 0l ¢>0 0%, ac = bc (modme) OICt.

[9] a=b(modm), dla, dlb, dlm,d>00]%, %E% mod%) OlLCt.

| 89 |

[1] a—a=0012 m-0=00/22 m|0 0ICt. 2tA a= a(modm) OICH.
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[2] a=b (modm) 01 m|(a—b) OIC. &, ml(a—b) 0122 m|(b—a) OICH
WetA, b=a(modm) O|C}.
[3] a=b(modm) 0IH m|(a—b) 012 b=c(modm) 01 m|(b—c) OIC}.
GIOIA o9t Hi%2 J12 42 (710 2A5t0 ml(a—b)+(b—c)=a—c OICH.
etA, a=c(modm) OICH.
[4] a=b(modm) 01 m|(a—b) 012 ¢=d(modm) 01 m|(c—d) OIC}.
wetM, mila—b)+(c—d)=(at+ec)—(b+d) 0122 a+c=b+c(modm) OICt.
&, o0 B9 J12 4F [7]101 250 (a—b)c+(c—d)b = m 2l BH==0ICH.
Jetdl (@—b)et+(e—d)b=ac—bd 0122 ml(ac—bd) OIC},
WetM, ac = bd(modm) OIC}.
a=b(modm) 0122 m|(a—b) OIC}.
&, (axc)—(btc)=a—b0122 milatc)—(b£c) OICH
= g+c=b+c(modm) OIC}
&, ac—bc=(a—b)c 012 ml(a—b) 0122 m|(a—b)c OICt.
= ac = be(modm) 0| C}.
[6] a=b(modm) 0% ml(a—b) OIC}.
E k=22 M o b =(a—b)d" ' +d b+ Fab P+ 0122
ml(a" —bv*)oItt.  metM o = b (modm) OICH.
[7] a=b(modm) 01 ml|(a—b) OIC}.
£, nlm 01 %49 HI4=2 D12 & [4]00 250 nl(a—0b) OICH.
MetA, a=b(modn) OICH.
[8] a=b(modm) 0l m|(a—b) OICt. ¢>001H me>00l2 me(a—b)e=ac—be
0122 ac = be(modme) O|CF.
[9] a=b(modm) 0l ml(a—b) OICH.
dla 01% a=dd, , d|b 01 b=dd,, dlm 0| m=dd; 0122 dd,|d(d, —d,) OIC

| 2

b
M2tAl, dyld, —d, 0IC D28 d, = dZZ% L= oo 15— 2 oo,

0 | d d d d
a b m
[GIA 1]
2?20 = 1(mod41) ¢S 2042}
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=25 (mod?2")
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SS2H| IIRA &80 &, p—AN=, S22& SHEZ 0loie = UL
- 02 Ao DefEE potofet. y=[z] (&, [z] = 2 X %= IWESD)
- S 3854, 1558 o AHBA4ZE 75H0 2.
- S H2 q,b0l U6l @ 2 b It M2A0I1H 2a+3b 2 a+2b & MEAUS

=95t 2t
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< glsa O 4E(2)>

N&E A0
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M a9 bIt M222tD otk 0249 ged(a, b)=1 0122 =2 ok40 AE
OG0 ax+ey=1¢Q H=z z,y It EMEC £, 222 d=gcd(a, b) 2t 5t

ko =2l Il H& [7]01 25t0l €29 z, y ol ot dlax+by OICt Sal,
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Metd a2t b= AZ220ICH
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02
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| 29 |
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E, a2 bseE N2A0E2 ar+by=192 = =,y It ENstCH.
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Metd r=bt I = ¢t It EMSIEZ c=abt OICt.

1222 ablc OICH.
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[5] m 0l 2o =0 el ]« 0ICH,
m m
6] —[—z] = » 20 ®X L2 FHA9 H20/C

a=z—z],=y—[lyl 2 228, 0<a<10/2 0=<3<10ICt

(1] z=[z]+a 0D 0= a<10122 [z] <z <[z]+10IC
[2] m Ol 401" z+m=I1+m+a 022 [z+m]=1+m=[z]+m OIC
3] z+y=Il4+k+a+p0l2 0<at+p<20/82
t+yl=l+k=[z]+[y] €= [z+y|=1+k+1=[z]+[y]+1 0IC}
Metd, [z]+yl < [z+y] < [z]+ [yl +1 0ICH

(4] —z=—I1—a Old =00l [—z]=—1012 a=00|H [—z]=—[—-1022
X9 6t

(5] 1€ m22 UE RS ¢, LHXE rat 6t I=gn+r0l0 0=r<moOlLCk

| m m m m |

st 0 r+a<m|B2, ¥
2= H_—a}—[q—i- 7n—i_a}zq—i- s =q. [2tA [M}: = Ol Ct.
m L m m m | m m

6] [1128H —z—1<[-z]=<—2z, = z=—[z]<zt+lolB2 —[-z] =

[7] gn=n<(g+1)m S 2BEAI= Lo B ¢ It ZMECH 1 D n AFOIS] m 9

Bie== m,2m, -, gn =0/11 11 == ¢OIC}. 8tH, ¢ —<g+10|E=2

33

[ﬁ}zq 0ICH matA [ﬂ} S 13 n AOIS m o B9 JH20ICH,
m m

¥ A p, S0 OtLl B2 e, 2O 2 n0ll LGN, 215 pflln 2 p°In OIXKICH

"k nol2te S=O0ICH OlM, e 2 n 2 p-Xl4=2tD BTt

JRNES
pE Achd otA &2 = n 0l Hoto n! 2 p-XI+E e ctl] oA

_67_

Collection @ jeju



e=[£]+ - +[%}+ OICH OIJIM SBiol g2 KB BOIC)

p p p

| 29 |

nIjel SO0l Otk Bz ay,ay, - ,a, 2 B2 LS 201 78 & UL
a, 0y, a, B 1014 50 W22 f(1), 2 040 *E° H*E
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M2tAl SI9 2EH22H e=a +ay,+ - +a,_ 3}+ 2|+ +[%}+ olc

p P P

[OIAN 2]

1000! & HAHGHH 2 2200 001 Z HLF A=IH?

| 20l |

1000' £ AQl~=ZoliotH 22 5 & otLIA Z& Mottt 2 2 0
SOHUA 222, 1000! & 2-Xs=2 5-X= & &2 A0l & F20 UEtLisE 02
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0

f12 Felol 26k —}—i—

=, 1000! & 2 S201 249 )2l 0 Ol LIEHACY.

S2clE SHE

obo] Ha g, b b=qgatro H2 g, r 0l U501 ged(a, b) =ged(a, r) OICH.
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b—qga & d 2 Hi==0ICt. 2t d= a @ r2 B24022 dle OIC}
M, e=gcdla,r) 0IB2 e = ga+r o 220ICH I at+r=0b022

elb OICt. [M2tM e= a2 b2l 2AX022 eld, & d=e OIC}.
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1 162 138 |5
-138 -120
1 24 18 13
-18 -18
6 0
ZOHE F B4 a,b o HUZUAS dE 6= 0248 2SS 222/ SH
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d:ng(CL, b> :Tn :rn—Q _ann—l :rn*Z _qn (T'n,73 _qnflrrz*Q)
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%Ol Ha my,my, - ,m, It B NR2A0, 209 r I HA g, ay, -, a, O
CHoto roHel S S2E A :UEal(modml) 3 l‘ECLQ(mOde) P xzar(modmr) =
SA0 2HEASIE % oIt EMotH, D48 a= Y m=mm,---m, Ol Ht0]
S 2otLt

| &9 |

2A2t0] k=1,2, -, r 0 OHoH0I M, = — O= £00, m, SS 25 H24A0/22

gcd(]w,'f, mk):1 Ol Ct.

et MA, =1(modmy) 8 2HEAIBIE B+ A, JF EXSHC

Ol M, A, & M, 2 ¥ m, Ol CHst S=0ICH

O, a=a, M A, +a,MyA,+ -+ +a, M A, 2 X

2t kOl CHGHO! h Ot k& 22Xl 228, m,|M, 0122, a=aMA, _a,(modm,) OIC}.

=, adt FOHE rIie ESLEAIS o0l

SHH, o Jt & m Ol THGI0] RLES SHo6lIl ?I6t0f &£ 02 % bt FOH&A
BEASS 2% UEAIZICD GHA

2 2 kOl THGt0! a=a, =b(modm,) 0122 m, [(a—b) 0ICt. m, SO
N2A0122 m=mm,---m,|(a—b), = a=b(modm) OIC}.

MetA as & moil CHoH0! S atCH

(ORIl 2]

z =2(mod3),z =3(mod5),x =4(mod7)E SAIU 2HZAI= HLE 25 25042},

| 20l |
m =3, my=5,my,=7,a,=2,a,=3,a,=4 0 {5104 Z2019 LK

X Eot A

o]
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m=105, M, =35, M, =21, M, =15 0|22,
354, = 1(mod3) , 214, = 1(mod5) , 154, = 1(mod7) 2 BFEA|D| = PSS

A =2,4,=1,A4,=1. 2tN a=2x35x2+3x21 xX1+4x15x1=263 OIC},
ez aE263553(m0d105) = olo] H kOl CHELO x=53+105k Dt
250K GH= 2E FH0ICH

SHE, H50F FH0l YA HAHE JIE £ 9S8 SSUFHAZS 0|25t HE
2 = IR QULH

HE SO, 22— 4 =29 "2t EMEHCIHE 2090 2o 4 m Ol CHotX
StEetA Al 22— 4y” =2(modm) & SHZ DO BHCY.

Jeilt m=4 0l tat0 2* =2(mod4) It HE XK ReI82 2° -4/ =2 &
H2012 JHA £ QUtt

(2t 1]
6r+9y=126 | 22| HHoHS 25 Fotoiet

[DHAI 2]

Ct29o stset™ Ao HE R5H0ict.

(1) 6z =3(mod14) 2 6x =4(mod14) ®) 6z =5(mod11)
[HAl 3]

(1) z=2(mod3), x=4(mod5) , x =6(mod7) S SAI0 2tSAII|= IIE H2 249
H4E Pol0et.

@ z=3(mod5), £ =5mod7), z = 7(mod11) S SAl0l BEEAP = M2 25 251042k

1. TIE28 2B AIE L2 26t0det
1) 22 =—1(mod23) @ 2% +22 =—2(mod23)
@) 22 =—4(mod41) @ 2% —62+13 = 0(mod41)
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O, a€Z o AWR a S 25K
a Ol CH3tX ged(a, m)=1 OIC

<E >

Z 9 U&= m 01519 %O Ha Z0A m U MEAQ £S0| 49 20t
2UY -84

Z. o A0 W42 o(m)olet GtR. &4 ¢: N>N, miogp(m) S

[2712]
o(1)=1,6(2)=1,9B3)=26(4)=2, ¢(1o)=4,--- OlCt.
Q10|99 A pzﬂ OkO| M ¢ 0f CHEHY (P)

y
25 e = p
oMoz, mZpllp;---pti% mo| AQIL&=25etD ot

dm)=p;" (p,—1py (p,—1)--- pf’fl(pt —1) OlICk.

_79_

Collection @ jeju



[3] 229 a,beG 0l ot (¢) =a,(a*b) =b"*d OIC} .
(4] a*b=a*cO0lH b=cO|C}. (F}
[5] a*xc=b*cOlH a=b0IC}. (B

=
[4] axb=a*c 2 2AZ0A S *olH, a *(a*b)=da * (a*c) O|C}.
XS MZ6I0 2ol 6tH b=c S d=0
(5] axc=bx*c2 QBZNAM ¢ 2 *5tH, (a*c)*c =(b*c)*c OICH

(A 1]
(1) S, o AAL0 IH=E Fot0ict.

@ n=301 S 0 HoIet2ds EHGH0CL.

(a*b)* (b *ad)=e 0122 (a*b) 2 HA2  *a 0|C}.
IN o
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| 20| |
PE > kY% 2 i=0,1,--,d—10 UstA
A= (g xd = xd =exd =d 0|22 <ag{a"|n:0,1,2,--- ,d—l} 0l

D, et <a> 2 ?I=% dOICH
A al f+E det 51, HYSE n ol ot o =e 2t GHAL
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ng d2 UM n=¢d+r0=r<d) S 2§BAI= ¢ 2 r It EMECH
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S JIE? G2 A+ES nlletd &% 229 =Gl ot a2 fIF+E n o
k40| Ct

| 8¢ |

FEZ G2 A%, = 20 W= nH0I22, G={ay,ay, - , a,} Ol2t StXL.
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#0100 O CHGHOY HIAMGHE 3% o] @ = Xai4+E 2 £ QUCH 32 100 2 M24A
0/, 100=2*-5%0122 ¢(100) =40 OIC}.

222 FH2lE 25t 3" =1(mod100) 2 21,

31 = (31)32 . 3% = 3% = 27(mod100) 0I22, 3™ o & = Xt

o
1

= 27 0| =L
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[m]
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et S YFASS 25 26t ¥ p ol Mt 1 o 8S0| =0
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OlFl, 2o Ze2 95t04 mEN Ol totol (m—1)! =—1(modm) 0| XI 2+

m 0l 22J} OlLI2tD JF=& 2K

J28 dlm,1<d<m g SEAIE B4 d It EEIC
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Fel A2 p Ol CHEHO OIXE PSS A! 22 +1 =0(modp) It HE IHXID| s
2 p=1(mod4) OIC}

a2 SseEA 22+1=0(modp) o et otA. 24 o =—1(modp) 0122

ptaOICt M2t HZ20F Felol 25t0 o ' = 1(modp) 0ICH
p-1 p-1
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| Z0| |
20 = 29=1(mod4) &1 A$0/82 +(14)!(mod29) 0 BLES 25 R5HH =0}
14! =12(mod29) 0|22 R&t= = kOl CH3HOd 29k+12 OICH.
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i
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(1) 3404 (2) 71209
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