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4714 C(n) £ AC(n) =0 & DE3: g9 +de)th. 539,
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vln 1)-*_E'u(n—l) Eu(n)
a}e} A
- k
v(n—}—l):v(l)—f-zgi(k)_)
k=1
ageg
n—1 k
vim) = un) | Y- g+ €
k=1




A7NM Cx g9 44
(ORI ) ey

{ y(n+1) —ny(n) = (n +1)!
y(1) =5

& VEIE 29 {y(n)} L Bot uak

u(n+1) —nu(n) =0

& F, 2t B 310 o8 thgsl go] 9A P,

n—1
u(n) = u(l) H k
k=1
=u(l)-(n—-1)!

289, Foj BAY s el 3.10 oate] T po] vehto

yin) =u(L)(n = 1! | 37 ==

Lk=1

n—1
[ (k+1)!+CJ

n—1
=u(1)(n — 1)! (Z(k+1)+CJ
Lk=1
(n+1)!
2

+u(1)(C - 1)(n - 1)!
A7 w(l)=1c°l2} ¥& $ A7) B2l n =19 o} g SAo] HYo).

5=y(l)= = +(C—-1)x0



getd 7t e ggD

: !
vt = "2 yn -1y
(82) 834
(3.1) u(n+1)—pnju(n)=0
(3.1) y(n +1) = p(n)y(n) = r(n)

TS tsa e WYory ML
94 (3.1) ¢ Log ( Logarithm )& o] §3te] ¥r}.

p(n) > 002k 74y sta, WA (3.1)'9 ¥¥el Logs st

log [u(n + 1)| = log |u(n)| + log p(n)
Alog u(n)| = log p(n)

log [u(n)| = Zlogp(n) 1 C
AN Ct g s
'U(n)I =€C,6Zlogp(n)
U(n) = C' . eZIOSP(")

ANH ' delel 44
o8 984 (3.1)8 Fu.

—r(n) +y(n + 1)

y(n) = o(n)

|4
2
rg

-rin+1)+yn+2)
p(n+1) '

yin+1)=



& 2400 vy ata

ol&igt AH & VyEHA. tpFH 2 ¥ ¥5( Continued Fraction )& @+l

“rin+3)+ (n+4)

—r(n+2)+
—r(n+1)+ p(n+g§"+3
—r(n) +
y('fl): p(:;’l_}_l)

o, ARSE AV e 2L FRFFE dvha s

—r(n) —-r(n +1)
p(n)  p(n)p(n+1)

y(n) =

n & —r(n+ k)
P oG T
olmh 919 F7t FFHT 2 F2 WA (3.1)9 At HE U By & Atk
(oI ) AEYHA y(n+1)—ny(n) = -3" o g 73 &z

SRR SRR

3n+k
n(n+1)(n+2)---(n+k)

<
gk (—k)

y(n) =

:‘|°’ ANgL:



39 29 %2 7A 3] 9Astel waBHY L AL

gk+1,(—k+1)
T s

1
(n+1)(n+2)---(n+k+1)

= lim 3 x T
k= FD(nt2) (nt k)
1
= lim 3 x =

of thalod

A {po(n)}.- - Apm(n)}. {r(n)} L2 <3 45l
R ] %2 nonho-

2En
n)# 0.pm(n) # 0. Wk, r(n) # 02 3¢ P84 (3.2)8 2%

mogeneous ) XF# A ojet H B}

=9

BN (3.2)of B3P 28 5 homogeneous ) AH2LA A of g3} g
(3.2) pm(n)y(n+m)+---+ po(n)y(n) =0
HAA (3.2)% Fol@0A EE o] 487, thg3 go] BAL

(Pm(n)E™ + -+ + po(n)E®)y(n) = r(n)

ANM E° =1, E=A+I122 984 (3.2) ARA0% Ao gste] BAY
4+ gk

HP13.2 998 mAY £ Co.Cr.--- .Cro1 B0l FA3 & W),
VPPN (3.2)8 BEFHa. y(1) = Co.y(2) = Cr.--- .y(m) = Oy



£ VA 29 {y(n)} & $UsA 2AD.

F9e WMoz AV FHolN dojch,

sa
Az &9
y(m + 1) — 7‘(1) _pm—l(l)y(m) - po(l)y(l)
pm(1)
— 7(1) _pm—l(l)crn—l - _pO(l)CO
Pm(1)

MPRA o g, B (3.2)0l n =2, n =3¢ U

yim +2) = "B 7 Pmay(m +1) = -~ po(2)y(2)
Pm(2)
- 7‘(2) - pm—](Q)Cm — e "])0(2)01
pm(2)
yim +3) = T(3) = pm-1(3)y(m +2) — - — po(3)y(3)
pm(3)
_ T3) = pm1(3)Crmy1 — S = po(3)Cy
Pm(3)
XiJ] 3.3

33 {uza(n)}ol x4 (3.2

)& wasR, g9 ¥4
n)}e $34 (

(1) 2+eF 249 {ui(n) v

C134 Cyof Wdte} 94 {Cruy(n) + Caugl 3.2)'9) a7t Pk

(2) Tet 54 {u }°1 $HA (3.2) & DEsR, 24 {y(n)}l ¥HA (3.2)8
g {u n)}E B (3.2)9 37t Lo}

L .
nEsA 9 {u(

(3) 2ok 9 {y1(n)}FH {ya(n)}ol WY (3.2)'8 DE&D, 29 {y,(n) —

n)}s WA (3.2)'9 A7 Lo},
-33-—



(DA 330 39 {ui(n)} 3 {uz(n)}ol B¥A (3.2)% dzsoe

Pm(n)uy(n+m)+ o+ po(nui(n) =0
Pm(nua(n+m)+ - + po(n)uz(n) =0

TR, YA (3.2) M

pm(n)[Crua(n +m) + Coug(n + m)] + - --
+ po(n)[Crui(n) + Cauy(n))
= Cilpm(n)ur(n+m)+ - + poui(n)]
+ Calpm(n)uz(n + m) + - + pouz(n))
=0

ety #9 {Crui(n) + Coug(n)}& B34 (3.2)'8 D2
(2)° 33 :
$49 {u(n)}7} B4 4(3.2) 2 nzaoz

pm(n)u(n+m)+-~+p0(n)u(n)=0 (1) 2%

A

79 {y(n)}7F B4 241(3.2)

nuj
2
I
o
|a
Hu

Pm{n)y(n +m) + -+ po(n)y(n) = r(n) (ii) %3
o] m (1) + (i1) 3p=

Pm()[u(n +m) + y(n +m)] + -+« + po(n)[u(n) + y(n)] = r(n)
b Hng 29 {u(n)+y(n)}& B34 (3.2)9 7 L1}
(3)9) 37 -



9 {n(n)}7h $84(3.2)% vasue

P ()1 (n 4+ ) 4+ po(n)yi (n) = r(n) (i) 43
%, 29 {y2(n)}7h B4R (3.2)8 DEsieg

Pm(n)y2(n+m)+ -+ po(n)y2(n) = r(n) (ii) 8¢
o o (i) - (ii) 3%

Pm(n)[yi(n +m) = ya(n + m)] + -+ po(n)y1(n) — y2(n)] = 0

ol §lmz 44 {y(n) — y2(n)}E YWY (3.2)9 A7} V.

LISXAL wet 29 {z(n)}el 984 (3.2)) soja,
PHA (3.2)9) 2E # {y(n)} & TEH Bol eI

y(n) = z(n) + u(n)
AZTA 94 {u(n)}> 434 (3.2)'9 o]t}

04 .
[ T

O

79 {z(n)} 7 B4R 4 (3.2)9] sejng
Pm(n)z(n+m)+ -+ po(n)z(n) = r(n) (1) 3%
E, 579 {y(n)}7t B2 (3.2)9 slojnz
Pm(n)y(n+m)+ -+ po(n)y(n) =0 | (i) 8%
ol W (i) + (ii) & |
Pm(n)[z(n+m)+y(n +m)] + -+ po(n)[2(n) + y(n)] = r(n)

7t HEz 249 {z(n) +u(n)}, & y(n) = z(n) + u(n)? $4 {y(n)} L B4
(3.2)9 37} €}



(H1)  @E82494 984 (3.2)9 2 848 78 2AL goe poa

F 7HA EAR ZA90)

(1). 984 (3.2)9] ue g 2o,

i

(2). B4 (3.2)9) 39 shg 7o

S213.1 a2 A% {({us(n)}. {uz(n)}. - {um(n)}} ol BE nel chstel
54

Ciui(n) + Coug(n) + - + Cmum(n) =0

s WEE mAY 44 C1.Cy.- . CpSo] ZA3Fa ORE o] Holg s
0l obd of 9} A 59 32 A2E4( linearly dependen t)elzt 3. o2t F40
bR A253( linearly independent )ole} 2.

(Ol ) =4
(27} {n2"}. {n?2")

T AAEF et ofukeld, wroF B E poj thshol
C12" 4 Can2" + C3n?2" =0
& WESP. 1 nol tete g PP AL By,
Ci +Con + C3n* =0
weta o] P Aol £Hhe) HE U
Ci=Cy=C3=0
& wE o} P}

0% BENE A7 e 443 ¥Y( Matrix )¢ 3 o)$y,



A2l Casorati )242

3.3
mA =4 {ui(n)}, {ua(n)}, -, {um(n)}ol thste, ot

o1 3.2 Fon
w3 #ol #A5 FY S Alaete( Casorati )o] Folet B2y,
ur(n) uz(n) um(n)
um(n +1)

ui(n+1) uz(n+1)

W(n) =
ui(n+m-—1) u(n+m-—1) Um(n+m—1)

FE4 w(n) =det W(n)& 7AAxetel ¢y Casoration )olg} ¥ 2t}

Az Se L3} gol EAY 4 AT

(&7)
uy(n) uz(n) um(n)
Auy(n) Auy(n) Aupm(n)
w(n) = det . .
Am_lum(n)

Am_lul(n) Am_1U2(n)

T2 {u(n)}, {uz(n)}, -+, {um(n)} £ 8 (3.2) 9 sh5o)

&7 3.4

e o, T FASL AR FATh

[
Lo

(1) #282 AF {wa(n)}. {ua(n)}. - fum(n)} & AAHESI.

(2) w(l) =0

(3) € nol tdty w(n) =10
8% :

BA (1)0] B3A (3)°] 2ol & FPPL.

37—



AEA AU {us(n)) {ua(m)}. - Aum(n)}ol QA4B&oI AR otnr, 2epm
mAL % C1.Co. - Crgol A8 125 3ol Holw st 0o] oo,

2E nel talel 1 545L vay,

Clul(n+m—1)+Cgu2(71+m— D+ 4+ Chum(n+m—-1)=0

A mP AAHGENL 2E 0o olY & C).C,.--- Cm & 7MER
ua(n) :OO]E]—‘

o) & s,

ol
-}
I
)
ol
2
w
Lo
mﬂ;l‘
=e3
N
Y,

tN

BA (2)7F BA (3)9] 2E2P0) L BT}
w(l) = 0012k 7Ag3tak 229 g SEL DR mae 4o

Di.D;. -+ . Dy (& Holx 3u: o] oy )

Fol EA,

Djuy(1) + Daua(1) 4+ + Dpup(1) = 0
Diuy(2) + Dyuy(2) +  +Dpup(2)=0

.............

71 M
u(n) = Dyui(n) + Daug(n) + -+ + Dpum(n)

oleta sH,  w(n)& BA4 (3.2)9 &7 L} a2
u(l)=u(2)=---=u(m)=0



el 3.20] Jstd, B E noll dste] u(n) =0

w}2}A]
uy(n) uz(n) Um(n) D, 0
ui(n +1) uz(n +1) um(n +1) D, 0
uyn+m—1) wyn+m-1) -+ up(n+m—1) D, 0

(D1,Dz,--- . D) #(0,0.--- ,0)0122 w(n)=10
BA (3)e] BA (1)) 3200l & A FHAM gA & 4 Ak Ak 3w,
BE noj sty
u(n) = Dyuy(n) + Dauz(n)+ -+ + Dpum(n) =0
2982 {{u(n)} {uz(n)}, - fum(n)}} & I2FE0ITh
HP13.5  woh 982 A% {({wa(m) {ua(m)} -+ - {um(n)}}ol $A
(3.2) o) A5 Ageln, GFEPold YA (3.2)'e) BE s e Ho] HA)

g}
u(n) = Cruy(n) + Cauz(n) + -+ 4+ Cyuum(n)

AN C1,Co, -+, Cm e {u(n)}ol 48 4250l
B 49 {u(n)}e $34 (3.2)9 setn ARaa A5 AY

{ur(m)} {ua(n)}, - Aum(n)}}ol QA5ReIzR 2 nol Batel w(n) # 0
Aurated, deio) 445 Di,D;,---, Dy o B3t

Dyuy(n)+ Dyuz(n) + -+ Dpupm(n) =0

o, &
uy(n) uz(n) Um(n) D, 0
ui(n+1) us(n +1) um(n + 1) D, 0
uin+m—1) wun+m-—-1) -+ upn+m-—1) D, 0

—39—



/2 dAEolete el Dy =Dy = = Dp =0 @ebd w(n) # 0
B u(l),u(2), - Ju(m)ol tate] tr& Ag a4
Crup(1) + Couz(1) + -+ + Crium (1) = u(1)

Crui(2) + Couz(2) + -+ + Cryun(2) = u(2)

Crus(m) + Couz(m) + -+ + Cryum(m) = u(m)

e el C1.Cz,- - .Crpol EABA €k g2ty B34 (3.2)'9) & {u(n)}

u(l).u(2).--- ,u(m)el 93] GUASA d¥s5)=2 B E noj thslof
u(n) = Crug(n) + Couz(n) + -+ + Crium(n)

(oIm ) A
u(n+3)—6u(n +2)+ 1lu(n+1) — 6u(n) =0

Up43 — 6un+2 + 11un+1 —6u, =0
LoOed e o {20). {37}, {1} & 20 AsHIL Ta

an 3" 1
w(n)=det| 2" 2.3 0

2" 4.3 0

— on+l 3n
o W w(l) =12 £ 0 gez {{2).{3").{1}} & aA=Aelch mad 9e
£t o 28 8eE 2Ey

PR e
un)=C1 - 2"+ C,-3" + C4

AN C1,Cy-o . CnE e {u(n)}ol e 35 5ol



3.4 [HHspep
p2(n)y(n +2) + pi(n)y(n + 1) + po(n)y(n) = r(n) (%)
o g viAR SR Y eleht g ol 83kod TR uy(n)3H uy(n)S WA
pa(n)y(n +2) + pi(n)y(n + 1) + poy(n) = 0 (")
o ez A AASolka AP 3714 WA (+)) A2H T8I e el

g 7o

y(n) = ai(n)uy(n) + az(n)uq(n)
ANM a;(n)F az(n)e UFo] AR} oW

yn+1)=a(n+ Lui(n+ 1)+ ay(n + Luz(n + 1)
=aj(n)ui(n+1)+ az(n)uz(n+1)
— ai(n)ui(n + 1) — az(n)uz(n + 1)
+ai(n+Nui(n+ 1)+ az(n + ug(n + 1)
=ai(n)ui(n + 1)+ az(n)uz(n + 1)
+ Aay(n)ur(n +1) 4+ Aax(n)uz(n + 1)

kil A L) o i A B
Aar(n)ui(n +1) + Aaz(n)uz(n +1) =0 (%)
gt 7P kAt 2y s 54

y(n+2) = aj(n+ Lui(n + 2) + az(n + Duz(n + 2)
= aj(n)us(n + 2) + az(n)uz(n + 2)
—ai(n)ui(n + 2) — az(n)uz(n + 2)
+ai(n+ 1ui(n+2) + az(n + 1uz(n + 2)
= ar(nui(n +2) + az(n)uz(n + 2)
+ Aap(n)ui(n +2) + Aaz(n)uz(n + 2)



FEA () y(n).y(n+1).y(n+2)8 dYst, a1(n)& TR E FEH ay(n) S
I3t FEE s
p2(n)y(n +2) + pr(n)y(n + 1) + poy(n)
= ar(n){p2(n)ur(n + 2) + pi(n)ui(n + 1) + po(n)u;(n)}
+ az(n){p2(n)uz(n + 2) + pr(n)ua(n + 2) + po(n)u, (n)}
+ p2(n){ua(n + 2)Aai(n) + uz(n + 2)Aayz(n)} = r(
AZIM up(n)d ug(n)e FBY ()% D02 9]0 WA B39 S Jo -
Oo] £t} waby
p2(n)y(n + 2) + pi(n)y(n + 1) + po(n)y(n)
= pa(n){u1(n + 2)Aai(n) + uz(n + 2)Aaz(n)} = r(n)

qHof
r(n)
up(n + 2)Aa;(n) + uz(n + 2)Aay(n) = (**x%)
p2(n)
& TESE y(n)S PR (*)°] szt L}
AEH 02 Aap(n)d Aay(n)ol oY AxA A A
ur(n + 1)Aay(n) + uz2(n + 1)Aaz(n) =0 (**)
ui(n +2)Aay(n) 4+ uz(n + 2)Aaz(n) = pr:("n)) (* * %)

BEFD y(n) S PR A(x)S) A7t Bk 92 AR P AT EL A2zt FY
W(n+1)& ol %3, Az win+1) #0022 o] AYPFAL $A8 g

orgel 32 FWatel mAY AP HEaP, gD 2L He g A

52186 {{wi(n)} {ua(n)} o {um(n)}}& 9B (32)'9) A5l 2%
o= sl du, WA (3, )4 At e Pok

y(n) = ar(m)ur(n) + az(n)ua(n) + -+ + am(n)um(n)



A7NM ai(n).az(n). - am(n)E2 S FAPEANE VEVL

un+1) un+1) - unpn+l) Aay(n) 0
ui(n+2) ux(n+2) - upn+2) Aaz(n) 0
ui(n+m) u(n+m) -+ up(n+m) Aap(n) p:‘(ﬁ)

( M ) AR A Y(n+2) — Ty(n.H) +6y(n) =n 9 HE % 73| Bz}

g AolM PR A AES 73t Pgel ALt /1= 9 vl EAL
Wy Ao 2R FAGRE A

Yn+2) — (Y(n+1) T 6yn) =0

o] 9215719 F A9 ML {uy(n)} = {1} {ua(n)} = {67} 2 olv AL

Ao% PFVTh AMARSE Y S o] §37] Aste] ThS AYPHAL WES

{ 1Aa;(n) + 6" 1 Aaz(n) =0
1A (n) ¥ 6" Am(n) ="

ge) AYPH L FQ

e}

_ _n(n-1)




4714 Cr 44

el

4714 Di= 4.
A2, Zojal W EAARYHAL) TE AL JuHog T o] HAFTH

y(n) = ay(n)l 4+ az(n)6"
nin—1) n 1

=~ _ | pe"
o ¢ mmEt
. n?  3n 1

BY Sehineno it i

97184 C, D = 4.
[EEPL oA daawgss
p2(n)y(n +2) + p1(n)y(n + 1) + po(n)y(n) = r(n)

o A=A y(1) = y(2) = 08 PR AL AAVLAEY S 43t T3 2ol
epg.

_ ui(k 4+ Duz(n) — uz(k + Dus(n)
y(n)—z p2(K)w(k + 1) (k)

AN uy(n)F uy(n)L FAYEA ) dA5HA Agelnl. w(n)E AzeE dolth



ek (1) x uy(n+2) —(2) X uy(n + 1)3H#

, 1
Aay(n) {ur(n + 2)uz(n + 1) = ug(n + Dug(n + 2)} _ _rinu(n+1)

p2(n)
A9 A& F9,
_ r(n)ui(n + 1)
az(n+1)—ax(n)= Aag(n) = m
A9 AeoM az(n+ 1)8 F3H9,
_ rinhw(n £ 1)
T CE S I
r(njui(n+1)  r(n—1)ui(n)
= -1
p(n)w(n+1)  pa(n—1w(n) T az(n )
= rlk)ug(k+1) 3
= 2 itk 1) T ) .
22 PPOR a(n+1)& 737,
_ e rkbua(k+1)
a(n+1)=- k)l +1) + ai(1) (4)



ug(nug (b +1) - u](.n)uz(k +1)
p2(R)w(k +1)

r(k) +ai(l)ur(n) + az(1)uz(n)

ur(k + 1)uz(n) — uz(k + 1)uy(n)
p2(k)w(k + 1)

r(k)

3.5 A+71 440 MASTIMEA

B4 (3.2) 4 ArEel BF $49 A9 nl) N2 %Y ASL 7o
Py e £AT,

z

P # 00128 WA (3.2)'2) ¥W & p,, 08 U5, & & PN & g1}
(3.3) un+m)+gmoju(n+m—-1)+--- 4+ gu(n)=0

AN go.q1. L gmo1 B BB g9 £0
Xio| 3.3

(1) o284y AT+ g AT 4t
E W34 (3.3)9 2%tt¥4( Characteristic Polynomial )o)g} 2 2t}

(2) B3 A ’\m+an—1)\m—l+"'+q0=0



T A (3.3)9 2§94 ( Characteristic Equation )o]g} ¥ 2},

(3) A& THEA & Ay, -+ A ES 282 Characteristic Root ) o2} 2

c}.

rlu

(BT)  FolQia E§ shgstel $44 (3.3)8 2¥sh thg 3 2ol Hoh,

0

(Em + qm—lEjm_l +oe q{)) u(n) =0

tA
fr

(3.4) (E— A1)+ (E — M) u(n) = 0

A7 ay + -+ ap =m 223 ABate] Y Fof ¢X L FAY £ Ak
Qo #0122 7 1§ TEL 00] o).

2, o5 34 & E2L

(3.5) (E = A1)*u(n) =0

B A (3.5)9 e FAA (3.4)9 delth T, o = 1ojR FAHA (3.9)2
53 o] ¥l A BFP L

u(n + 1) = \u(n)

geb g4 (3.5)9) S u(n) = ATtk

— 47—



wek ap > 19 @ u(n) = Alv(n)elz ¥

rg

(E — A1) ATv(n)

k
k=0
:Z (akl)(_)\ )Ol—k/\n‘i-kEk ( )
k=0
a1+n % ag ay—k pk
=] Z(k)( 1)*~*E*u(n)

= ATYE — 1) u(n)
— A?]+HA01‘U(n)
w2k P v(n) = 1.n.n% ... no17lo)m
(E~A)*"Alu(n) =0
A¥Hox A (3.5)d% a; A &
N a X ot e A

Gol EAVCL A2 R AV T, o] HEL AASFHAL F & AT YA
(3.4)1 7k A%( factor Jof 2 W& A4S, AAEYA mA) Aol P4
(3.3)f A%E & 4 qlok

Ao AHES FUNT, e P FEL UY 4 Auk

MP13.7 BN (3.3)9 2925 AL Ag, o A9l BEEg A% g,
agolzt 3hd, P (3.3)elt e 2 mAd N2 AAEUQ shBo] AN}

)\;‘,’R/\?. ?nal—l’\;‘a/\n /\n SR e 1/\" . Z’n’\ze"' .nﬂk—l/\z
017]k] (3] +O'2+---+ak =m.



(OIF ) g xAe m & g 73 Bat
u(n+3)—Tu(n+2)+16u(n+ 1) — 12u(n) =0
9] Wy Ao th3 2 FAH A

A TN 4160 -12=0

A
rlr

(A=2)2(A—=3)=0
ge] 3.70) st 9je] aApEA A i 39
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< Abstract >
A Study on Finite Difference Equations
in the Level of High-school Mathematics

Kim, Jong-Seog

Mathematics Education Major
Graduate School of Education, Cheju National University
Cheju, Korea

Supervised by professor Ko, Bong-Soo. Ph.D.

In the thesis. we consider the method to solve finite linear homogeneous
difference equation with constant coefficients by using the solutions of char-
acteristic equations, which is useful to finding the general term of sequences
which are defined by mathematical induction. We also study the method to
solve equations even when they are nonhomogeneous through transforming
them into homogeneous equations by using the annihilator method.

Even though the level in solving linear difference equation with variable
coefficients is much higher to high-school students we introduce the method

of variation of parameters by which the equations can be solved.

* A thesis submitted to the Committee of the Graduate School of Education.
Cheju National University in Partial fulfillment of the requirements for the degree
of Master of Education in August, 1994.
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