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Loi cam on

Trude hét, tac gid mudn té long biét on dén ngusi huéng dan khoa hoc
ctia minh, GS.TSKH. Ha Huy Khoéi (Trusng Dai hoc Thiang Long), ngusi
da dit bai toan ctia dé tai, tan tinh huéng dan dé luan vin nay dugc hoan

thanh tot dep.

Nhan dip nay, tac gia xin dugc cam on Ban Gidam hiéu Truong Dai hoc
Khoa hoc - Dai hoc Thai Nguyén, Ban Chu nhiém Khoa Toan—Tin, cting cac
gidng vien da tham gia gidng day 16p Cao hoc Toan khéa 10 (2016-2018).

Xin tran trong cam on S6 Gidao duc va Dao tao Hai Phong, Ban Giam
hiéu va cac dong nghiép ¢ Truong THPT Pham Ngii Lao, Thiy Nguyen, Hai
Phong, da tao moi diéu kién thuan lgi dé téc gia hoc tap va nghién ctu.

Ldi cudi cung, tac gia muén danh dé tri an bd me va gia dinh vi da chia

sé nhitng kho khin dé tac gid hoan thanh cong viéc hoc tap ctia minh.
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M3 dau

Trong T6 hgp, sé Catalan 1a day cac sé tit nhién xuét hién nhiéu trong cac
bai toan dém, thuong bao gom nhitng doéi tugng dé quy. S6 Catalan duge dit
tén theo nha toan hoc Eugene C. Catalan (1814-1894).

Luan van nay dit nhiém vu nghién cttu so bo ve cac s6 Catalan-Larcombe-
French va céc s6 Catalan suy rong. Noi dung ciia luan vin dudgce trinh bay

trong hai chuong nhu sau:

e Chuong|ll S6 Catalan-Larcombe-French.

e Chuong @ Ham nhan tinh va so Catalan suy mong.

Mic dit tac gia da rat c6 ging dé hoan thanh luan van nhung do khéi luong
kién thic rat 16n, dong thoi bi han ché ¢ nhiéu khia canh, luan van chic chan
s¢ con nhitng thiéu sot. Tac gid rat mong nhan duge nhiéu ¥ kién déng goép
tit cac Thay Co, cac anh chi dong nghiép dé luan vin nay ngay cang hoan

chinh hon.

Thai Nguyén, ngay 05 thang 6 nam 2018

Tac gia

Nguyén Thi Phuong Thuy



Chuong 1

S6 Catalan-Larcombe-French

Cac s6 Catalan-Larcombe-French P, thuong gip trong 1y thuyét tich phan
elliptic va nhitng van dé lién quan dén cac trung binh cong va trung binh nhan.
Trong chuong nay ching toi sé khao sat cac tinh chat ctia day so6 lien quan
S, = P,/2", va nhu vay S, 14 mot day kiéu Apéry. Chiing toi ciing sé chiing

minh mot dong du va mot bat ding thic doi véi P,.

Noi dung Chuong 1 dugce viét dya vao cong trinh Ji X.-J., Sun Z.-H. [5].
1.1 Giéi thisu

Gié su (P,) la day duge cho béi

(n+1)*Pyy1 = 8(3n* +3n 4+ 1)P, — 128n*P,_; (n > 1). (1.1)

Cac sd P, dugc goi la cac so Catalan-Larcombe-French, vi Catalan 1a ngudi
dinh nghia P, lan dau tién trong Catalan [12], con Larcombe & French [7]
da ching minh rang

n/2 " 2 o0 o 2

B £

k=0 k=0 k
trong d6 |x] 1a s6 nguyen 16n nhat khong vugt qua x. Cac s6 P, 1a lien quan
dén trung binh cong, trung binh nhan. Xem [7] va A053175 trong “Béach khoa

toan thu tric tuyén cac day sd nguyén” (xem [R]).


http://oeis.org/A053175

Gia st (S),) duge dinh nghia béi

So=1, S =4,

(n+1)2S,41 = 4(3n* +3n + 1)S, — 32n2S,_1 (n > 1). (1.2)

So sanh ((1.2)) véi (1.1)), ta thay rang

by
Sp = on

Mot s6 gia tri dau tién cta S,, dude cho dudi day:

So =1, Sy = 4, Sy = 20,

Sy = 112, Sy = 676, Sy = 4304,

S = 28496, Sy = 194240, Ss = 1353508,

S = 9593104, Sio = 68906320, Sy = 500281280,

S12 = 3664176400, S13 = 27033720640.

(2005) da chiing minh rang néu n = a,p" +- - -+a1p+ag voi ag, ay, . . ., a, €
(0,1,...,p— 1}, thi

P,=P, - P, P, (modp).
Jarvis & Verrill (2010) da chi ra rang
P=(-1)7128"P, _, (modp) véi n=0,1,....p—1

va

Py = Py,

-1 (mod p") véi m,reZ",

trong d6 Z* 1a tap hop cac s6 nguyén duong.

V6i mot s6 nguyeén to p, ky hiéu Z,, 1a tap cac s6 hitu ty ma mau s6 khong
chia hét cho p. Gid st p la mot s6 nguyen to 16, n € Z, va n # 0,—16
(mod p). Cong trinh Sun Z.H. [I0] da chitng minh rang

p—1

p—1 (2k\2 (4k
2(2:) (nfkl6)’f (”<";16>)Z<k3% (mod p),

k=0 k=0




trong do (%) 1& ky hiéu Legendre.

Nam 1894, Franel [4] da dua ra cac s6 Franel (f,) sau day

fnzzn:@)g (n=0,1,2,...).

k=0

Mot s6 s6 Franel dau tien duge cho dudi day:
fo=1, fi=2, f3 =10, f, =56, f5 =346, fs = 2252, f; = 15184.
Franel [4] da cha y rang day (f,,) théa man quan hé dong du

(n+1)2f = (M2 +Tn+2)f +8n%f 1 (n>1).

Gia st r € Z* va p 1a mot s6 nguyeén t6 véi p = 5,7 (mod 8). Bai bdo Sun

Z.H. [10] phéng doan rang

Spr-1 =0 (mod p") va fprT_l =0 (mod p"). (1.3)

2

Trong luan van nay, ching t6i sé trinh bay ching minh (1.3)) trong trucng
hop r = 2 (xem Sun Z.H. [10]). Ching t6i cing trinh bay ching minh gia
thuyét sau day trong bai bao Sun Z.H. [10]

1
(1 + —) S% > Spi1Smo1 V6 om =23, ....
m(m — 1)

1.2 Céac bo dé co sé

Bé dé 1.2.1. Gid st p la mot s6 nguyén to 6. Gid st rang a = a,p" +
o+ ap+ag vab=0bp" + -+ bip+ by, trong do a,,...,a9,b.,...,by €
{0,1,...,p—1}. Khi dé

() =) () tmoan.

Dinh Ii Lucas thuong dugc viét dang sau day:
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Bo6 dé 1.2.2. Gid st p la mot sé nguyén té 1€ va a,b € Zt. Gid st ag, by €

{0,1,...,p—1}. Khi do
ap + agp a agp
= d p).
(i tin) = () ) o
Tiép theo, ta c6

dé 1.2.3. Vdi bat ky s6 nguyén duong n ta cé

"\ (n— 1\ [2k\ [2n — 2k
S, =2 .
> () ()0
k=1
Bo dé 1.2.4. Gid st p la mot sé nguyeén to 1é. Gid st n = nip + no va

k = kip+ ko vdi ky,ny € Z" va ko,ng € {0,1,...,p—1}. Khi dé

(1) = () (o () -memn (7)1 (272)) o

Bb6 dé 1.2.5. Gid st p la mot s6 nguyén to 6. Khi do

(7)) =0

Chitng minh. V61 0 < t < (p—1)/2, tit Bo dé ta co

—1 1 1
pT_p :(_1)t+1 p+%—}—t—l E(—l)tH %th_l
p+t p+t t

p—1 _
=—( tp) (mod p)
va do do

(p%lt— p) N (%pl—g) _ (1)t<<”71t+ t) - (p +pp€1t+ t))

0 (mod p).

(@)%

B

Trude hét ta gia st ring p = 1 (mod 4). Ap dung BS dé [1.2.4] ta nhan dugc

(3(134—1)) (p+ 3(]94—1)> B (3(174—1)) ( (3(174—1)) (3(174—1) p>>
p—1 | p—1 ) =\ p=1 | 2 p—1 | p—1
T Pt El 5 3




