§2. Day s

A. KIEN THUC CAN NHG
1. Dinh nghia

a) Mbi him s6 u xdc dinh trén tap s6 tu nhién N* duoc goi 1a day s6 vo han
(goi tat 1a day so)
u ; N — R
n +—> un)
bat u(n) = u, va goi né 1a s6 hang 1éng qudt cta day sé (u,).
b) Mbi ham s6 u xdc dinh trén tap M = {1, 2, 3, ..., m}, véi m € N*, duoc

goi 1a ddy 56 hitu han.
2. Cach cho mot day so6

a) Day s6 cho bang céong thiic cua s6 hang tong qudt

Khi dé u, = fin), trong dé f 1a mot ham so6 xdc dinh trén N*,

Pay la cdach kha thong dung (giéng nhu ham sé) va néu biét gid tri cua n
(hay cting chinh Ia s thit ty cla s6 hang) thi ta c6 thé tinh ngay dugc u,,.

b) Day sé cho bang phiwong phdp mo td

Nguoi ta cho mot ménh dé moé ta cich xdc dinh cdc s6 hang lién ti€p cua
ddy s&. Tuy nhién, khong thé tim ngay duoc u, vGi n tuy y.

¢) Ddy 56 cho bang céng thitc truy hoi
e Cho s6 hang thit nhat u, (hoac mot vai s6 hang dau).

® V6in 2 2, cho mét cong thie tinh u, néu biét u,_; (hodc mot vai s6 hang

diig ngay trudc no). Cic cong thiic ¢6 theé la :

u =a Uy =a, iy, =b
. hoac - .
u, = f(u,_)) véin=z2 u, = f(U,_j,1,_5) véi n 2 3.
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3. Day sd tang, day sé giam

¢ Day s0 (u,) duoc goi la tang néu u, . > u, véi moi n € N* ;

e Day s0 (u,) duoc goi la giam néu u,, | < u, véi moi n € N*.
Phuong phap khao sat tinh don diéu

Phuwong phap 1 : Xéthiéun H =u, | — u,.

— Néu H > (0 véi moi n € N* thi day s6 tang ;
— Néu H < 0 véi moi n € N* thi diy s0 giam,
Phwong phap 2

Myt

i,

, 101 so sdnh vdi 1.

Néu u, >0 véimoin e N* thilaptis6 P =

— Néu P > 1 véi moi n € N* thi diy so0 ting ;

— Néu P < | véi moi n € N* thi diy s6 giam.

4. Day sd bi chan
e Diy s6 (u,) dugce goi 1a bi chdn trén néu tén tai s6 M sao cho
u, <M, Vne N*
e Day s0 (u,) duoc goi la bi chan dudi néu ton tai s6 m sao cho

u,=m,Vne N¥,

e Diy sd duoc goi 1a bi chdn, néu no vira bi chan trén vira bi chan dudi, tic

la ton tai hai s6 m, M sao cho

m<u,<M,Vne N*

» Luu y : Cac ddu "=" néu trén khong nhat thiét phai xay ra.
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B. ViDU

e Vidul
Biét nam so hang diu cia mot day so la

3.4,6,9 .13, ...
a) Hay chi ra mét quy luat roi viét ti€p 5 s6 hang cua day so da cho.

b) Hay xét khoang cdch giita hai s6 hang lién ti€p tir trdi sang phai. Néu
nhan xét va viét ti€p ndm so6 hang theo cdch do.
c) Lap cong thic truy hoi ciia diy s6 duge cho theo quy ludt néu ¢ céu b).

d) Tim cong thic biéu dién u,,.

Giai
a) C6 nhiéu quy luat dé ¢6 mot diy s6 ma 5 s6 hang dau nhu da cho. Pon
gian nhét 1a day s6 da cho tudn hoin vdi chu ki bang 5, ta c6 day
3,4,6,9,13,3,4,6,9, 13, ...

Tuy nhién, néu nhin xét tong 3 + 4 + 6 + 9 + 13 = 35 d€ néu ra quy luat :
"Day s6 goém lién tiép cic nhém 5 s6 hang c6 téng bang 35" thi theo d6 ta
sé ¢6 nhiéu két qua khéc nhau, do phuong trinh 5 4n s6

Ug + Uq + Ug + Ug + 1y =35 12 vo dinh.
"Quy luit” vira néu da vi pham dinh nghia day s6.
b) Ta co 4-3=1

6-4=2
0-6=3
13-9=4

Nhdn xét : Khoang cdch gitra hai s6 hang lién tiép tir trdi sang phai la 4 s6
hang ddu cta day sO tu nhién khdc 0. Tir day cé thé néu két luin : Nam s6
hang trén la cdc s6 hang cua mot day s, trong dé cdc khoang cdch gita hai
sO hang lién tiép tir trdi sang phai lap thanh day sé

1,2,3.4, ..., nvoine N*

Viy, nidm sd hang tiép theo la
18, 24, 31, 39, 48.
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¢) Dé thiy theo quy luét néu trén thi

U, — U, =nvoine N*va cong thic truy héi la

{H, =3
Uy =M, +nvGinzl.

d) Dé tim u,, ta viét

u; =3

iy =uy + 1

Uy =1y +2

Uy = Uz +3

U, | = U, > +n—2

Uy = Uy + 11— 1.
Cong timg vé n dang thiic trén va rit gon, ta co

u,=3+14+2+3+...+(n-2)+(n-1)

(n—1in
=3+ —--.
2
2 sl
Vay U, = % voin e N*,
o Vidu2

Céc day s0 (u,) duoc cho boi cac cong thic :

" -1 . Jn .
w =1 u =1
c) d) 1 -
Uy = 1|'H,2i, +1viéin 2 1; L +Hu voin 2 1.

n

Hay viét sdu s6 hang diu ciua moéi day s6. Khao sit tinh ting, giam cia
ching. Tim s6 hang téng quat ctia cic diy c) va d).




Giai

a) Sdu s6 hang déu : L3738 5%

Du dodn day so tang.

Ta sé ching minh du doan do6. That vay, xét hiéu

2n+1 1 2n s

phal & G LB
@M -+ -2+ DR -1)
) @™ + 2" + 1)

22H+| g 2”+I _ | zl'il _ ] _ 22H+| 3 2.‘1+1 .| 2” + I

H= Upp1 — Uy =

P LR

2+2H+5 _ 22.?? -2!‘!+|
= > 0.

e ep2t+n " e +1)
Suy ra u,,, >u,. Viy day (u,) tang.

b) Sdu s6 hang dau :
1 V2 3 V4 5 Ve
379727 81 243’ 729
Ta sé chiing minh day s giam.
Xéthien H=u,, —u,= n+l_n = JF_;J,\/E.
! 1 g+ 3n g+l
Do 3" >0,3Vn =von =Vn+81 >Jn+1, nen H<0.
¢) Sau s6 hang dau :
1, V2, 3, V4. 5, V6.
Ta s€ ching minh day so6 ting.
eVéin=1,rorangu;=1< V2 = Us.
e Gia str khang dinh ding v6in =k = 1, tirc 1a

Hi = Up.
Theo cong thifc ciia diy s6 va gia thiét quy nap, ta cé

-
Mera = VHigar + 1> Jug +1 =0,

ttic 1a khiing dinh ding véin =k + 1.
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Viay diy so tang.

Ban doc c6 thé dé dang ching minh u, = Jf_? bang quy nap.
d) Sdu s6 hang dau : 1, l l l l LY

2 3456
Ta s& chiing minh ddy s6 giam bédng quy nap.

. 1
".*'Erln=l,rﬁrﬁngu|=1:va = Us.

o Gia sur da co uy, < uy (k 21), ta phai chiimg minh

Uppp < Upyg-
Thét vay, theo cong thitc cua day s6 va gia thiét quy nap, ta ¢
Uy ) 1 I
Upa = S < = e
. 1 1
B Ye l+—
U4 by

> i}. Vay day (u,) giam.

(VE O{Hk_,_] < i nén

Wy Wy
Ban doc ¢6 thé ching minh u, = % bang quy nap.
o Vidu3l
Cho day s6 (u,) voi u, = Sl , ne N¥*,
dn + (="

a) Tinh sdu s6 hang diu cta day s6. Néu nhan xét vé tinh don diéu cua day so.

3n+1
b) Tinh u,, va ut,,,,. Ching minh 0 <, < =

< vl moi n = 1.
R 4n -1 i

Giai
2 8 13 14 19

a) Sdu s6 hang ddu cta day s6 : = L, — —, —,
5 ¥ 15 21. 23

. Day s6 khong tang va

khong giam.

32n+ (=D _6n+1

4.2n + (-)> 8n—1

32n+ 1)+ (=D 6n+2
420 + 1)+ (—2*2 8n+5

b) Uy, =

) =




Dé thay u, > 0. Ta xét hai truong hgp :

e i chan : 7 BEL

et R L
onle : 3n—l{3n+1

1 i = -

" o dn+1  4n -1
Viy : O<u,< i:' tl vdi moi n.
e Vidud
w =1

Cho diy s6 (u,) v6i i
U,.q =Uu, +n vornzl.

a) Viét sdu s0 hang diu cua day so ;

b) Tim cong thuc tinh u, theo n.

Giai
a) Sau s hang dau la : 1, 2, 6, 15, 31, 56.
b) Str dung cong thire dé viét lién tiép n hé thiic
u =1;
Hz = “l + 12;
H3 — H2 + 22.

2.
] ST (n—2)";

i
u, =u, | +(n-— 1)*.

Cong timg vé ctia n hé thic trén va rit gon, ta dugc
u,=1+17+22+3% + .+ m-1"

Str dung két qua tong binh phuong n — 1 s6 tu nhién, ta ¢

B nn—102nr-1)
L, =1+ 6 ’

i
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Chii y : Néu biéu dién cdc s6 hang cta day trén trén truc s6 va chi ¥ dén
khoang cach giira hai s hang lién tiép ta ciing ¢6
u, =1+1°+2* +3* + ..+ (n—1)°.

22 5 ) (n—1)y>
e R S el
(#] — e e
Hl UE !-‘.3 “4- H" 1 H"
o Vidus
na+ 2

Vi gid tri nao cua a thi day so (u,), voi u, = , la day s6 tang ?

day so6 giam ?

Giai
(n+Da+ 2 _Hﬂ'+2

Xéthiew — H=upyy —sy=———— n+1

_ =2 .
T m+2m+D
Vi(n+2)(n+1)>0nén:

Néu a > 2 thi H > 0, suy ra day so (u,) 1a ddy so tang.
Néu a <2 thi H <0, suy ra day so (u,) la ddy s6 giam.

e Vidu 6

Cho day s6 (u,) voiu,=(1 —a)" + (1 +a)", trongd6 0 <a< 1 vane N*

a) Viét cong thitc truy hoi cua day so ;
b) Khao sit tinh tang, giam cta day so.

Gidi
a)Vain=1,tacouy=1—-a+1+a=2.
Véin21thiu,, =(1-a"" +1+a)"™
do:dd w =i, =l - el <d-al -0 s
=(l-a)'(l-a-1D+(1+a)"(1+a-1)
=a[(l+a)'—(1-a)"] (*

hay u, o =u,+al(l1+a)" -1 -a)l.
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Viay cong thitc truy hoi la

u =2

U,y =, +al(l+a)" —(1-a)"] véin=1.
b)Vid<a<lnénl+a>1-a>0,suyra(l+a)" > —-a)"
hay (1 +a)" - (1 —a)" > 0. Tir két qua (*), ta ¢6
g —uy=al(l +a)"—(1-a)"]>0, tic 1a diy s6 da cho la day s6 tang.
Nhdan xét
Cich giai ctia ciu a) cho ta mot phuong phap dé tim cong thic truy hoi khi
biét s6 hang tong quit u,,, dé 1a

— Tim .

— u,, (ciing c6 thé tim tong u, | + u,,).

— Tinh u, , r61 tim hiéu u,

o Vidu7
Cho phuong trinh

A‘z—_r— 1=0.

Goi e, f1a hai nghiém cua né (o> f).

0 i

Ching minh rang day s6 (u,) xdc dinh boi u, = - (' = B"). véinz1,

la diy Phi-b6-na-xi.

Giai

Taco =

1++/5 | —+/3
2

va fi= o Tir cong thife u, suy ra

|
=l - F =1

1 5 i 1 1
gt gye o g v @oe o pufE ey

tachd yring & = ¢+ 1 va B> =f+ 1, do dé

1 1 i 2 H—2 2
=g = ) =T, = B )
J5 NG

Pé tinh u

ne
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- _|:a_n-2{3+ 1) _ﬁn*Z{ﬁ_I_ ])] - L{an—-l _ﬂn—-! + a,n—-?. _!BH—E]

by

= ﬁ(a”_] - ﬂn_l ] M %(a”_z o 18”_2} =Up_ T Uy

Vay ta c6 cong thirc truy héi cua day Phi-bo-na-xi
jul =1:u =1
l”n = Uy T Uy v6i n 2 3.

o Vidus8
Cho diy s xac dinh boi cong thic

u =1

5 5 i
] Tat B +1lvorn =2 1.
2 n

[ Y

ntl =
a) Tinh u,, uq, uy ;

b) Ching minh rang u,,5 = u, v6i moi n € N*.

Giai
a) s = 2, u3 =0, uy = 1. Néu tinh tiép ta lai co us = 2, ug =0, u3 = 1. Nhu
viy diy so trén gém cdc nhom 3 s6 hang (1, 2, 0) duge n6i ti€p nhau mot

cdach vo han.
b) Ta chiing minh bang quy nap.
Va1 n = 1, theo ciu a) thi cong thic ding viug =1 = u,.
Gia sir cong thie ding véi mot gid tri batkin =k = 1, tie la uy 5 = uy.
Ta phai chiing minh né ciing ding véi n =k + 1, tic la

Hivq = M-
That viy, theo cong thiic ctua day so6 thi

3 5 5

Uy = Byzye) = ) Uppa + b Uiy + 1.
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Str dung gia thiét quy nap u,y = 1, ta co

35 .5
HR’+4 = _EH. +§Hk +I = H.k'i'i'

Viy cong thic da duge chiing minh.

» Cha y. Day s6 da cho dudc goi l1a day sé tudn hoan vaéi chu ki la 3.
Téng quat, ta cé dinh nghia sau :
Day so (u,) dudc goi la tuan hoan véi chu ki p (p e N*),
NEU Upyp = Up VO Moi n e N*.

C. BAITAP

2.1. Viét nam s6 hang dau va khao sat tinh tang, giam cua cic day so (u,,), biét

a)u,=10""; b)u,=3"-7:
2n + 1 3"Jn
C) Uy = —5—} d) u, = -

2.2. Trong cdc day so (u,) cho dudi day, day s6 nao bi chan dudi, bi chan trén
va bi chan ?
2

a) u, = 2n—n"; b) unzn+ﬁ;

c) unz\.l'nz-4n+?; d) u, = ]

e —6n+11

2.3. Cho day s6 (u,,) xédc dinh bai

uy =35
Uypg = U, +3n=2v6in 21,

a) Tim cong thirc tinh u, theo n ;

b) Chiing minh (u,)la dy so6 tang.
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2.4. Cho day s6 (u,) v6i u, = n* — 4n + 3.
a) Viét cong thic truy hoi cua day so ;
b) Chirng minh day s6 bi chin dudi ;
¢) Tinh téng n $6 hang diu cua day da cho.

2.5. Cho day s6 (u,) v6iu, =1+ (n—1).2".

a) Viét nam s6 hang dau cua day s6 ;

b) Tim cong thic truy hoi ;

¢) Chimg minh (u,) la day so tang va bi chan dudi.
2.6. Cac day so (u,), (v,) duge xdc dinh biang cong thic

u =1 v =2
a) & L b) £ .
MNH = H” +H vain= ]; !'l.lr+l = ."rn véin 2 1.

Tim céng thie tinh u,, v, theo n. Tinh s& hang thit 100 cia day s6 (u,,).

Hoi s6 4294967296 1a s6 hang thit mdy cua day soé (v,).
2.7. Day s6 (x,) dugc bi€u dién trén truc s6 bai tap hop cdc diém, ki hi¢u 1a A :
1‘1 = {Aw z‘ll.] . Az, “nhy A”, dis }.

Goi B la mot diém nam ngoai truc s6. Nguoi ta dung cdc tam gidc dinh B
v hai dinh con lai thudc tap hop A.

Dat u,, 14 s6 cdc tam gidc duoc tao thanh tir B va hai trong s6 n + 1 diém
Ag, A, Ay, o A,

roi lap day so (u,,).

a) Tinh wu,, uy, us, 1y ;

b) Chimg minh ring

u, = CfH va i, =u, +n+1.

2.8. Cho day s6 (u,,) thoa min diéu kién : VGi moi n € N* thi

1
du,

D{H"{IVQH,H]{]—

Chitng minh day s6 da cho la day giam.
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