I - DPINH NGHIA

1
)%crm ham sé f(n) = : [ E N". Tinh f(1), A2), 3), fid), f(5).

2n—
1. Dinh nghia diy sé

Mo6i ham s6 « xdc dinh trén tap cédc s6 nguyén duong N duoc
goi l1a mot day so vo han (goi tit 1a diy s6). Ki hiéu :
u:N" SR

no— u(n).

Nguoi ta thudng viét diy s6 dudi dang khai trién
Uy, Uy, Uy ey Upya oony

trong d6 u, = u(n) hodc viét tat la (u,), va goi u, 1a sé" hang ddu, u,, 12 s6
hang thit » va 12 s6 hang tong qudt cla diy so.

Vidul
a) Diy cdc sG tu nhién l¢ 1, 3, 5, 7, ... ¢6 s6 hang ddu u; = 1, s6 hang téng

quit u, =2n - 1.
b) Dy cdc s6 chinh phuong 1, 4, 9, 16, ... ¢6 s6 hang ddu u; = 1, s6 hang

3
tong quit u, =n".
2. Dinh nghia ddy sé hiru han

ﬂ Mbi ham s6 u xéic dinh trén tap M = {1,2,3, ..., m} véim e N
duac goi la mét ddy sé hiru han.
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Dang khai trién cta né 13 uy, uy, us, ..., U, trong d6 u, 1a sé hang dau,
u,, 12 sé hang cuoi.

Vidu?2
a) -5,-2, 1,4, 7, 10, 13 1a day s6 hitu han c6 u; = -5, u7 = 13.

b) l la day s6 hiru han ¢O u; =

1 11 1 1
e, B e —, Ug=—.
2°48716° 2 32

I1 - CACH CHO MOT DAY sO

2
ﬁHéy néu cac phuong phap cho mét ham s6 va vi du minh hoa.
1. D&y sé cho bing cdng thirc cua sé hang téng quat

Vidu3

n

3
a) Cho day $6 (i) V6i 1, =(=1)".—. (1)

Tir cong thite (1), ta ¢6 thé xdc dinh dugc bat ki mot s6 hang nao cia
5
3 243

day s6. Ching han, us = (- 1)°. . i

Néu viét dy s6 niy dudi dang khai trién, ta dugc

n
= 3 -9, ﬁ....,( 1)’3
" 4 n

b) Day s6 (u,,) v6i u, = " ¢6 dang khai trién 1a

r—~J';+l
] 2 3 n

2’2+ B+ et

Nhu vay, day s6 (u,) hoan toan xdc dinh néu biét cong thic s6 hang tong

qudt u,, cua no.

/' RyViét nam s6 hang d4u va s& hang téng quat clia cac day s6 sau
a) Day nghich dao clia cac s tu nhién & ;
b) Day cac s6 tu nhién chia cho 3 du 1.
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Ciing giong nhu ham s6, khong phai moi day s6 déu c6 cong thitc s6 hang
tong qudt u,. Duéi day, ta néu thém cac cich khdc dé cho mot day s6.

2. Day sé cho bing phuong phap mé ta

3.

Vi du 4. S6 n 1a s6 thap phan v6 han khong tuin hoan
n = 3,141 592 653 589 ...
Néu lap day so (u,,) v6i u, 1a gia tri gan ding thi€u cua s6 m véi sai sO tuyét doi
10" thi
ui=3,1;u=3,14; u3=3,141 ; uy=3,1415; ....

D6 la day s6 duge cho bing phuong phdp mé td, trong d6 chi ra cdch viét
cdc s6 hang lién tiép cla day.

Day sé cho bing phuong phap truy héi

Vi du 5. Dy Phi-bo-na-xi'" 1a day s6 (u,) dugc xdc dinh nhu sau :

U =uy =1
{un =U,_| +Uy_n VOIRN2Z3,
nghia 14, ké tir s6 hang thit ba trd di, méi s6 hang déu bang tong ctia hai s6
hang ding ngay truée no.
Cich cho day s6 nhu trén dugc goi 1a cho bang phiwong phdp truy hoi.
N6i cdch khéc, cho mot day s6 bang phwong phép truy hoéi, tic 1a :
a) Cho s6 hang diu (hay vai s6 hang dau).

b) Cho hé thite truy héi, tic 1a hé thic biéu thi s6 hang thit n qua sé hang
(hay vai s6 hang) ditng trudce né.

" Nviét musi s6 hang dau clia day Phi-bé-na-xi.

(*) Phi-bo-na-xi (Fibonacci, 1170 - 1250) — Thuong gia, nha todn hoc I-ta-li-a.
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[11 - BIEU DIEN HINH HOC CUA DAY SO

Vi diy s6 12 mot ham s6 trén N* nén ta c6 thé biéu dién diy s6 bing dé
thi. Khi dé trong mat phing toa do, diy s6 dugc biéu dién bing cdc diém

co toa do (n ; u,,).

Vi du 6. Dy s6 (u,) v6i u, = "1 ¢ bida dién hinh hoc nhur trén Hinh 40 :
n

H“r
1] [ Sre— .
Hz ..... .;.----4
H3 _____ 1_.-‘...', .....
e
! : i :
| i : '
' I' i :
: ' : '
' : ' i
i : : :
0 1- 2 3 4 S
Hinh 40
Uy =2, Uy = fia = iy = 5
1 » U7 7 3 3’ 4 i

Tuy nhién, ngudi ta thudng biéu dién cdc s6 hang ctia mot day s6 trén truc

s6. Chang han, day s6 (n X ] ¢6 biéu dién hinh hoc nhu trén Hinh 41.
n
54 3
, 432 A
:J l h‘:l J:I3 ;13 ::'| uin)
Hinh 41
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IV - DAY SO TANG, DAY SO GIAM VA DAY SO BI CHAN

p A

- Cho céac day s& (u,) va (v,) v8iu, =1 + L sV =8n-1.
n

a) Tinh Bors Vs,

b) Chimg minh u, ., <u,va v, | >v, vdimoine N .

n+1 +1

Day sé ting, day s giam

DINH NGHIA 1

= §
moine N .

4 £
moine N .

Vidu 7. Déy s6 (u,) v6i u,, = 2n — 1 1a day sd tang.
Thét vay, véi moin € N xét hiéu u, | —u,. Tacod
Upp) —Uy=2+1)=-1=-(2n-1)=2.

Do u,,y —u,>0nén u, | >u, =
Vi du 8. Day s6 (u,) V6i u, = — la diy s6 giam.
g .

N o I S T |
That vay, véi moi n € N, vi u, > 0 nén c6 thé xét ti s6 L, Ta c6
' i,

Upey _n+1 n  n+l
i, 3u-l-I 31': In

n+l u
<linen 2l <1 suyraw,, , <u, ®

Dé thdy
3n u,,

Day s6 (u,) dugc goi 1a ddy sé tdng néu ta ¢6 u,,, > u, véi

Day s6 (u,) duoc goi la ddy sé giam néu ta co u, | < u, véi
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CHU Y

Khong phai moi diy s6 déu tang hodc giam. Chang han, day

sG (u,) V6i u, = (-3)", titc 1a day
-3.9. 27.81,.
khong tang va cling khong giam.

ay sd bi chan

.nl2 +1]

2n

2. D
A
n

Ching minh céc bt ding thitc —"— <~ va

n+1

>1, YneN"-

DINH NGHIA 2

sao cho

u, <M, Vne N*.

n-—

sao cho

s
u,z2m,vne N .

chan dudi, tic 1a ton tai cic s6 m, M sao cho

m<u, <M,Vne N*.

n-=—

Vidu?9

a) Dy s6 Phi-bo-na-xi bi chan duéi vi u, > 1 v6i moin € N

n

n p i
5 bi chan vi 0 < <

; : 1
b) Diy s6 (u,) v6i u, = 5 —.
n+1 n“+1 2

90

Diy s6 (u,) dugc goi la bi chdn trén néu ton tai mot s6 M

Diy s6 (u,) dugc goi 1a bi chdn dwdi néu ton tai mot s6 m

Diy s6 (u,,) duoc goi 1a bi chdn néu né vira bi chéin trén vira bi



BAN CO BIET ?

Day sG Phi-bo-na-xi thudng gap trong thién
nhién. Nhilng chiéc |4 trén canh cay moc cach
nhau cac khoang (ng v@i cac sd trong day sb
Phi-b6-na-xi (con goi la cac sé Phi-bd-na-xi)

3. 5,8, 13, 21,34, 55, 89, .., (F)

S8 canh hoa trong hdu hét cac bdng hoa la cac
s6 trong day (F). Hoa loa kén c6 3 canh, hoa
mao luong vang cé 5 canh, hoa phi yén co 8
canh, hoa cuc van tho 13 canh, hoa cuc tay 21
canh, con hoa clc thudng co 34 hoéc 55, hoac
89 canh.

HOA, LA VA DAY SO PHI-BO-NA-XI

Fibonacei
(1170 = 1250)

Trong hoa hudng duong ciing xuét hién cac s Phi-bd-na-xi. Nhitng nu nhoé két
thanh hat & dau bong hoa va x&p thanh hai I16p duéng xoén dc. Mét 16p cudn theo
chiéu kim déng hé, 16p dudng xoan kia cudn theo chiéu ngudc lai. S6 cac dudng
xo0an 8¢ theo chiéu kim ddng hé thudng 1a 34 hoac 55, con s dudng xoan theo

chiéu nguoc lai thudng la 55 hoac 89, ...

Ngoai nhitng diéu tha vi trén, mdt s& van dé cha kién tric, hdi hoa, &m nhac, ...

ciling lién quan dén cac sé Phi-bé-na-xi.

Hoa huong duong
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Bai tap

1. Viét nam s6 hang ddu cha cdc diy s6 c6 s6 hang tong quat u,, cho bdi cong thife :

n
a) u, = - ; b}unzz 1;
2" -1 2" +1
1”
cju,,=[l+;}l s d}”"z

n-+1
2. Cho diy s6 (u,), biét :
uy=~1, u, ;=u,+3voinzl.
a) Viét nam s6 hang dau cua day s6.
b) Chimg minh bing phuong phip quy nap : u,, = 3n — 4.
3. Day s6 (u,) cho bai :

Uy =3 ey = 1 +uﬁ

,nz1.
a) Viét nam s6 hang dau cha diy so0.

b) Du dodn cong thitc s6 hang tong qudt u, va chimg minh cong thic dé
biing phuong phép quy nap.

4. Xét tinh tang, giam cla cdc day so6 (u,,), biét :

| n-—1

a =—=2: b) u, = .
)u,, n ) Uhn n+1
2n +1

=(-D" Q2"+ 1); dyu, = .

c) u, =(-1) ( ) )i, =

5. Trong cédc diy s (u,) sau, day sO nao bi chan dudi, bi chin trén va bi chan ?

2 |
ayu,=2n -1; b) u, = ———;
) Un " nn +2)

I -
) L]

c)u =
n
2n° -1

d) u, =sinn+cosn.
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