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ABSTRACT

Continued fraction expansion of algebraic power

series of second type

Kang Min-Gu
Advisor : Prof. Kwan Kyu Lee, Ph.D.
Major in Mathematics Education

Graduate School of Education, Chosun University

The study of the continued fraction expansion of algebraic power
series has been going on for a long time. Recent, patterns of the
partial quotients of algebraic power series have been formulated or
several properties shown. For these progress, a specific method of
calculating the partial quotients is required to find the continued
fraction expansion of the solution of the equation. In this thesis,
the basic properties of the continued fraction expansion of
algebraic power series were first summarized. Moreover, Mkaouar's
method to compute the continued fraction expansion of algebraic
power series of first type is extended to the continued fraction
expansion of algebraic power series of second type, that weakens

the conditions of first type.
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2 AL £ Sl

276 + 75 4274 + 1
a; = —
! 2T5 + 2T3 +2T2 + T + 1
=2T +1

ojty. Fr(x)&=
Fy(x) = Fy (2T +1+ i);v‘*

= (T* +2T°% + D)a* + (T + T® + 2T + 2)2® + T° + 2 + (2T? + 2)2 + 27°
+2T3 + 272 + T + 1
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| T+ T+ 2T +2
4= Ti 4273+ 1
=T 4+ T? + 2T +2

1
Fy(x) = F2<2T4 +T? 4+ 2T+ 2+ >x4
x

_ (2T12+T11+2T10—|—---+T6+1)x4+(2T16+T15
2T 4 T2 D) + T30 + o 4 (T + 273 +1)

o]x o]

2T T 42T 4 4 T 41
as OT12 L 711 4 9710 4 ... {76 41
=27 + 2T + T? + T + 2

oltt. Fy(x)&

1
Fy(z) = F3(2T4 F2T3 + T2 4+ T + 2+ )x4
x

— (T22+T21+2T20+"'+T5+2T2)$4+(T24+2T23
+T22+"'+2T5+T4)$3+T3$2+(2T10+2T9+T8
+27° 4+ 27% 4 2T)z + (2T + T + 270 + - + T+ 1)

o]x o] wj

T22+T21+2T20+,,,+T5+2T2
=277 + 2T +2

LT24+2T23+T22+~--+2T5+T4J
a4y = —

otk Fy(z)+=

1
Fs(z) = Fy <2T2 +2T + 2x>x4

:(T27+T26+2T25+"'+T+1)1'4+(2T28+2T27
+T26+"'+T3+T2).’I}3+T3$2+(2T21+2T20+T19
++T3+T2).’I:+(T22+T21+2T20++T5+2T2)

o] o] mj

|2 42T 4 T 4 4 T3 4 T2
as = T2T 1 T26 19725 & ...y T+ 1
=T
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o}, AiH o F(z)o o a2 AR5 ANE
o= [2T°4+T+1,2T+1, 2T 4273+ T?+ T+2,2T* + T* +2T+2,2T% +2T+2, T, - - -]

slst ol FAH o= AT £ 9Yet.

el 62 el 19 xnc o We wglel Aol A o] 2 A BB
g 4 YA ES)M BE2ZZ A2 ok o Eo] At wEkM =
E<n—1cf i3l deg(A,—r—1) < deg(An_1) + (k—1)m=E ZF3A|A th
wo A& ANE Adtsts WHlel wisl a5k 5E5] of=f A2

bt e o A 2% ded HFee Qes A o

R
o o
—

IA

d

v 1

F(z)=Auz™ + Ap_ 12" 14+ + A

o A deg(A,) < deg(An_1)°] L m = deg(A,_1)—deg(A,)et5}AF 1<k <n-—19]

deg(An—k—1) < deg(A,_1)+ (k—1)m

= mo| i Ic(a) = —lc(An_1)/1c(A,) Q) 31 a7} EA|3tct. o] uf
= o) + Lol o) = —[Ap_1/An]0l 2 Tt a# [afolW oy = (a— [a)) 'S
)= Mkaouare] £71-& wHE3ich

1(z
=7 deg(An_p_1) < deg(An_1) + (k — D)me B2 69 2ARC}
= o

9. 31 Helo &3
7239 z270lng go] £ L 53 v(a) = mo| 1 le(a) = —lc(Ay_1)/lc(4,)
o a7k 21t
A ag7t a2l 3 WA |2t s
a=ag+ —
aq

oltt. o] wf oy T WA

Fi(z) = F(ag + %)x”

1,

0<i<n

— Z Ai(a0z+ 1)7;1‘”71

0<i<n

) ZA() ao)

0<i<n 0<j5

S 5 A Jant

0<j 0<i<n
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o] sfolet. 0<j < nol cfsi

o 3 Ao

0<i<n

o shx. e
Fl(l‘> =C,x" + Cn_lx”_l + -+ Ciz+ Cy

ojtt. o17]A

Cn: Z Aiaoi

0<i<n
= ( E Aiaoz) + Ap_1a0™ 4 Apag”
0<i<n—2

ojth. I F(ag) # 00 B2 C, # 00]t}y. o] ] deglag) = mo] X k =
1,2,--- ,n—19] o3}

deg ( Z Aiaoi) = deg (An_k_laonikil)

0<i<n—2
=deg(An—k—1)+(n—k—1)m
<deg(Ap—1)+(k=1)m+(n—k—-1)m
=deg(An_1) + (n —2)m

1 1 n 1 n—1 1 n—2
F(ao+a):An(ao+a) +An71(ao+071) +An—2(ao+071) +-+ Ao
1 1 n—1 1 n—2
=(Apao + Ap1+ An—) (a0 + —)"  +Ap_2(ao+—)" "+ 4+ 4o
(o5} o g

0]1:]—. k= 1727"' y L — ]_Oﬂ DH{TH
deg (An—k—1a0" ") = deg(Ap—k-1) + (n—k —1)m
<deg(An_1)+(k—1)m+(n—k—1)m
=deg(An-1) + (n—2)m

deg ((apAn + Ap—1)ag" ") = deg(aoA, + An_1) + (n — 1)m
< deg(An—1)+ (n—2)m
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deg(apAn + Ap—1) + (n — 1)m < deg(An—1) + (n —2)m
ojtt. &
deg(agA, + An—1) < deg(An—1) —m
= deg(An)
oty o714 A, 1 = QA, + Rol et s deg(R) < deg(A,)o]

deg(apAn + An—1) = (ap + Q)A, + R < deg(A4,)
o] 2.2 ag = —Qolth. wetA] ap = —|Au_1/A,]olh. olA

deg C,, = deg (An_lao’“1 + Anag™)
= deg ((aoAn + An_l)aonfl)
< deg(4,)+ (n—1)m
= deg(A,) +deg(A,,—1) —deg(A,) + (n —2)m
=deg(4,-1)+(n—2)m

oltt. & deg(C,) < deg(An—1) + (n — 2)mo]T}.

Cpo1 = Z iAjag ™t

0<i<n

= ( Z Z'Ai(loi_1> + (TL — 1)An_1a0"_2 + TLAnaon_l

0<i<n—2

]

ol

ojt}. od7|A k=1,2,--- ,n— 19] )35}

deg < Z Z'Aiaoi_1> = deg (An_k_la,on_k_Z)

0<i<n—2

= deg A1+ (n — k- 2)m

<deg(An_1)+(k—1)m+(n—k—2)m

=deg(An—1)+ (n —3)m

oltt. a=1c(Ay), b=1c(A, 1), ¢ =lc(ag) = —Lolgt i }aF. AFA L A

& o]&5to] (n—1)Ap-—1a0"? +nA,a" ' S AASHH
(n—1)bc"? + nac™" = ((n — 1)b+ nac)c" >
= (n(b+ac) — b)c" 2
= (=b)c" 7 #£0
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ojtt. ubetr] deg(Ch-1) = deg (An—1a0"?) = deg(A,_1) + (n —2)molct. 9 4
T2 Hlelo 2 deg(C,) < deg(C )7} AR BT E3 1<k <n— o] o
deg(Cr_k—1) < deg (A,_1a0""?)
< deg (An,1a07L_2)
= deg(Chr—1)

7hAddste g WAA Fi(r)= el 19 221F wHEsH Ak

R

w}ebd] Mkaouar[3]9] 2| 228 i > lof ojsh a,9) HEBE TR A4
e+ gint.

olf

oA 9. ths A4
F(z) = a* + T%0® + Ta? + Tz + 2T* € F3[T][x]

of sl Waa oo ko] moletal stk AA 55 T3 me Mr = {2}9&
Booh od7|A m =29 uf Ay =1, A3 =T2, Ay =T, A =T?, Ay = 2T%0)
dial 91 £ deg(As) = deg(l) < deg(As) = deg(T?)]L 1 < k < 3] o 3f
deg(As_r) < deg(As) + 2(k — 1) BEgth. 2™ y(a) = 20| 2 le(a) =
—1e(An_1)/1c(A,) = 221 3 a7} —i‘—xﬂjt}. ™ =

T2
w=lo) =-| 7
=277
ojtt. Fi(zx)e
2 1 4
Fi(z) = F(T + x)a:
= (T5 4+ THa* + (2T° + T3 + T?)2® + T2* + T?z 4 2T*

olaL o] uf Fy(z)oll thall deg(T® + T%) < deg(2T° + T3+ T2)7} A=sliA Azl 19

EE WEotnE oot o] WhES|A RERSS TAH R AL 4 AUt
HEA Fi(2)olA

|21+ TP 4T
ap = — T5_|_T4
=T+2

1
Fy(z) =F (T+2+)x4
€T
=T " +T+T°+T*+ T+ a* + (T +T7 +2T°
+2T* + 272 + T)2® + Ta? + 2T* + T* + Tz + T° + T*
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oL o] wj

| TR+ TT 4275 + 2T + 2T+ T
“@= W7 +TO6+T5 + T+ T +1
=T+2

ojth. Fy(x)&

1
Fs(z) = Fy <T—|—2+ x>z4

=T +T"+T° + 1)a* + 27" + 7°
FT 4 2T+ 2)2P T2 4+ 2T + T + T+ 2)x
+TT+ T+ T+ T+ T +1)

o] aL o] uf

2T 4+ 79 4 T8 ... 4273 42
az = —
8 T8 + T7T+T5 + 1

=277 +1
ojty. Fy(x)=

1
Fum):1§(272+14-x)m4

— (Tl.?) + T12 + TlO 4+t T4 + 2T3)£L‘4 + <T14 + 2T13
+2TH o T T2 + T2 + (217 + 27° + 27
+ 273 + 2Tz + (2T + T7 +T° + 1)

o3 o]

T14+2T13—|—2T11+--~+T4+T3
s — —
* T8 4 T12 1 T10 ... 4 T4 4 273
=2T+2
olt}. Fy(x)=

1

= (TP +2T" + 2T + . + T + )2t + (276 4 2715
—|—T13—|—---—|—T4—|—T)x3—|—T.r2—|—(2T12—|—T11—|—T10
++T4+2T3)£L'+(T13+T12+T10++T4+2T3)

2716 4 275 4 713 4. T4 T
ar — —
° TV 42T +2TB ...+ T +1

=T+2
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