DAI HOC THAI NGUYEN
TRUONG PAI HOC KHOA HOC

LE THI THU

VE CAC SO 1-CAN BANG

LUAN VAN THAC SI TOAN HOC

Thai Nguyén - 2019




DAI HOC THAI NGUYEN
TRUONG PAI HOC KHOA HOC

LE THI THU

VE CAC SO t-CAN BANG

LUAN VAN THAC SI TOAN HOC

Chuyén nganh: Phuong phap Toan so cép
Ma s6: 8 46 01 13

NGUOI HUONG DAN KHOA HOC

TS. NGO VAN PINH

Thai Nguyén - 2019




Muc luc

|I \. o ? I ii
| Danh sach ki hieuy| iii
I\‘ D AU 1
IChuong 1 . Khai niém ve so ¢-can bang 3
1.1 Khadiniém vésbd t-canbang . . . . . . . ... ... .. 3
1.2 Mot sbd dang thicdon gian| . . . . ... ........ 10
1.3 Motsotinhchatsohoc . . . . ... ... ... .... 14
IChuong 2 . Mot s6 van dé lién quan dén sb ¢t-cin bang 23
2.1 Tongclaciacsdt-canbang . . . . ... ... ..... 23
22 Pathiccanbang . . . . ... ... ... ... .... 29
2.3 Paohamcuadathiccanbang . ... .. ... .... 37

Ket luﬁn| 44

Tai liéu tham khao| 45




L.oi cam on

Luan van dudc hoan thanh tai truong Pai hoc Khoa Hoc - Pai hoc
Thai Nguyén dudi sy huéng dan ctia TS. Ngo Vin Dinh, Truong Dai
hoc Khoa Hoc - Dai hoc Thai Nguyén.

Téi xin bay to 1ong biét on sau sac nhét t6i TS. Ngo Vin DPinh, ngudi
da dinh huéng chon dé tai va tan tinh huéng din dé to6i hoan thanh luin
van nay.

Toi xin bay to long biét on chin thanh t6i Phong Pao tao, cac thay
co gido day cao hoc chuyén nganh Phuong phdp todn so cip, trudng
Pai hoc Khoa Hoc - Pai hoc Thai Nguyén da gitp dd tdi trong sudt
qua trinh hoc tip va hoan thanh luan vin t6t nghiép.

Toi xin dugc gui 161 cam on chan thanh t6i gia dinh, ban be, nguci
than da luon dong vién, c6 vii, tao moi diéu kién thuin 1di cho toi trong
qua trinh hoc tap va hoan thanh luin van.

Thdi Nguyén, thdang 4 nam 2019

Tac gia

Lé Thi Thu
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Danh sach ki hiéu

S& can bang thi n

S6 dbi can bang thi n

S6 Lucas-can bang thid n

S6 Lucas-dbi can bang thid n

S6 t-can bang thd n

S6 t-d6i can bang thid n

S6 Lucas t-can bang thd n

S6 Lucas ¢-dbi can bang thi n

Pa thiic can bang thi n

Dao ham clp r cta B,(7)

Sé thuc o ¢6 gid tri a = 3t + /92 — 1
S6 thuc 5 co gidtri f = 3t — /92 — 1
Udc chung 16n nhit ctia @ va b

T6 hop chap k cian



Mé dau

Mot sb tu nhién n dudc goi 12 s6 cdn bang véi hé sb can bang r néu
né la nghi€ém cua phuong trinh Diophant
1424+ n—-1)=0n+D)+n+2)+ -+ (n+r).

Hé s6 can bang r con dudc goi 12 sé ddi cdn bang. Khai niém veé s can
bang dudc tim ra va nghién ciiu dau tién bi Behera va Panda. Sau d6,
rit nhiéu tinh chét dep cta s6 cin bang dugc tim thiy (xem [2]). Pic
biét néu ki hiéu B,, va b,, 1an lugt 1a sd can bang va sd ddi can bang

tht 7 thi ta c6 cong thiic truy hoi
B,.1 =68, — B, 1vab,.1 =6b, — b, 1+ 2,

v6i By = 1, By = 6,b; = 0 va by = 2. Ngoai ra, cic s6 8B2 + 1 va

8b2 + 8b,, + 1 1a cac s6 chinh phuong. Hon nita, cac s6 nguyén

C, = +/8B2+ 1vac, = \/8b2 + 8b, + 1

déu thda man phuong trinh sai phan x,, .1 = 6z, — z,_1. Cac s nay

1an luot dudc goi 12 sé Lucas-cdn bang va sé Lucas-doi cdn bang thi
n.

Tong quat héa céc sb trén, Ozkog [3] da gi6i thiéu va nghién ciu
cdc tinh chét cla céc s6 t-cdn bang B, s6 t-doi cdn bang b, sé Lucas
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t-cdn bang C! va so Lucas t-doi cdn bdng !, v6i t 1a mot sO nguyén

khong 4am (xem Dinh nghia|l.1.1} d€ thuén tién ta sé goi chung la céc

s6 t-can bang). Sau d6 nhiéu tinh chit thd vi cia cdc s6 niy dudc tim
ra bdi nhiéu nha toan hoc. Pic biét, tiép tuc md rong khai niém veé cic
s6 t-can bang bang cach xem ¢ nhu 12 mot bién s6 thuc, Ray [J] da
nghién ctu vé cdc da thiic cdn bang.

Muc dich cua luan van la nghién ctu va trinh bay lai mdt cach hé
thong vé khai niém va mot s tinh chit ctia cac s6 t-can bang, cling
nhu mot s6 van dé lién quan dua theo céc bai bao ciia Ray [3] va clia

Ozkoc va Tekcan [4].
Cau tric cta ludn vin

Luan van dudc trinh bay thanh 2 chuong:

e Chuong 1. Khai niém vé sb t-can bang. Muc dich ctia Chuong
nay 1a gi6i thiéu lai khdi niém vé cdc s ¢-can bang ctia Okog va mot
s6 tinh chat co ban, cling nhu mot s tinh chit s6 hoc clia cic sb t-can
bing.

e Chuong 2. Mot sb vin dé lién quan dén sb ¢-can bang. Muc dich
ctia Chuong ny 12 trinh bay lai mot sd két qua vé tong clia cac s t-can

bang, da thic can bang va dao ham cia cac da thic nay.



Chuong 1

Khai niém vé so t-can bang

Chuong nay du kién gidi thiéu vé khai ni€m cac so t-can bang, mot
sO dang thuc va mot so tinh chat s6 hoc li€n quan dén cac soO t-can

bang.
1.1 Khai niém ve so ¢-can bang

Nam 1999, trong bai bao “On the Square Roots of Triangular Num-
bers” dang trén tap chi The Fibonacci Quarterly, hai tac gia Behera va
Panda da gidi thiéu khai niém vé cic sd cdn bdng va cac sé doi cdn
bang. Sau d6, nhiéu nha toan hoc khac da nghién citu tiép va khai niém
veé cac 5O Lucas-cdn bang va cac sé Lucas-doi cdn bang ra doi. Khai
niém vé cac s6 nay va mot sé tinh chét cta ching da dudc trinh bay
trong cac luan van [1, 2]. O day, dé€ néu khai niém vé cac sO t-can bﬁng,
chiing t6i chi néu lai khdi niém va cdng thic truy hdi ddi véi cac sb
can bang.

Mot s6 nguyén duong n dudc goi 12 mot sd can bang néu ton tai



mot sd nguyén khong Am 7 sao cho
1+2+--+n=n+n+1)+---+(n+r).

S6 nguyén duong r nhu vy dudc goi 1a sb dbi can bang. Vi du nhu 1,
6, 35, 204, 1189 va 6930 1a sau sb can bﬁng dau tién. Tuong tng, sau
s6 dbi can bang dau tién 12 0, 2, 14, 84, 492 va 2870.

Ki hiéu B, 14 s6 can bang thi n va b, 1a s6 dbi can bang thd n. Khi

do ta co

Bl = 1,32 = 6,Bn+1 = 6Bn - anl, vl n 2 2,
va

by =0,00 =2,b,,1 =6b, — b,_1 + 2, v6in > 2.

Hon nita, s6 nguyén duong B,, 12 mot s6 can bang khi va chi khi
8B2 + 1 la s6 chinh phuong. Tuong tu, s6 nguyén khéng am b, 1a sb

d6i can bang khi va chi khi 862 + 8b,, + 1 1a s6 chinh phuong. Dit

C, = +/8B2+1vac, = /82 + 8b, + 1.

Céc s6 C), va ¢, lan lugt dudc goi 14 56 Lucas-cdn bang thi n va so

Lucas-déi cdn bang tht n. Cac s6 niy con dudc xac dinh bdi
Cl = 3, CQ = 17, Cn+1 == GCn — Cn_l,n Z 2,

va

ci=1,c0="7,¢4.1 =06c, —cp_1,n > 2.



Tong quat hoa cac khai niém nay, nim 2015, Ozkog [3] da gi6i thiéu
khai ni€m ve cac so t-cdn bang, cac so t-doi cdn bang, cac so Lucas t-
cdn bang va céac sé Lucas t-doi cdn bang. Cu thé, v6i sO nguyén duong

t cb dinh, ta c6 dinh nghia sau:
Dinh nghia 1.1.1. Ta dinh nghia

(i) cdc so t-cdn bang, ki hiéu B! ,n = 0,1,2, ..., 1a cac s0 dugc xdc

dinh bdi
Bt=0,Bl =1vaB'  =6tB — B | véin>1;

n+1

(ii) céc s t-doi cdn bang, ki hiéu bl,,n = 1,2, ..., 1a céc so6 dugc xéac

dinh béi
b, = 0,0, =2vabl, , =6t, —b, | +2véin>2
(iii) cdc s6 Lucas t-cdn bang, ki hiéu C! . n = 0,1,2, ..., 1a cdc s6
dudc xac dinh béi

Co=1,C1=3vaC. , =6tC,—C!_véin > 1;

(iv) cdc so Lucas t-doi cdn bang, ki hiéu ¢! ,n = 1,2, ..., 1a cac s

dudc xac dinh bdi
d=1,cy="7vad, , =6t —c _, véin>2.
Ap dung 1y thuyét phuong trinh sai phan, ta xét phucng trinh dic

trung

22 —6tr+1=0.



