DAY SO - CAP SO CONG VA CAP SO NHAN
BAI GIANG PHUONG PHAP QUY NAP TOAN HQC. DAY SO

Muc tiéu

«» Kién thire

+ Biét dugc thtr ty cac bude giai toan bang phuong phap quy nap.

+  Biét khai niém day s6, cach cho day s6, tinh chat don diéu va bi chan caa day $6.

+ Nim duoc phuong phép giai cac dang bai tip cua diy sé nhu tim s6 hang tong quét, xét tinh

tang, giam va bi chan.

+ Kining

Biét cach xac dinh day sb.

Xét duge tinh ting, giam va bi chin cua day sb.

+ o+ o+ o+

Tinh dugc tong cia mot diy sb.
I. Li THUYET TRONG TAM
Phuwong phap quy nap toan hoc
Pé chimg minh ménh d& A(n) dang v&i moi gia tri nguyén
duong n, ta thuc hién nhu sau:

e Buéc I: Kiém tra ménh d& ding véin = 1.

e Budéc 2: Gia thiét ménh dé dung véi sd nguyén duong
n=k tuyy (k > 1) , chimg minh ring ménh dé dung véi
n=k+1.

Diy s

a) Moi ham s6 u xéac dinh trén tap s6 tr nhién N™ duoc goi la
mot day s6 vo han (goi tat 1a diy sd).
Ki hicu: uN >R

nu(n).
Dang khai trién: U5 Uy U5 U
Trong d6 ta goi: u; 1a s6 hang dau, u» = u(n) 1 sé hang tha n
hay s6 hang tong quat ctia day sb.
b) M&i ham s6 u xac dinh trén tap M = {1,2;3;..;m}) véi
meN’
¢) Cac cach cho mot day sb:
Cich 1: Cho diy s6 boi cong thic ciia s6 hang tong quat.

Cdch 2: Cho diy sb boi hé thire truy hoi (hay quy nap):

Chimng minh duoc cac bai toan bang phuong phap quy nap toan hoc.

Chit y: Néu phai chimg minh ménh dé A(n)
diing voi moi s6 nguyén dwong n> p thi:

+) O buéce 1, ta phdi kiém tra ménh dé ding véi
n=p.

+) O budc 2, ta gia thiét ménh dé ding véi sé

nguyén dwong bat ki n=k>p va phdi chimg

minh ménh d@é dhing véi n =k +1

Vidy 1: Cho déy (u,) véi u, =3n* +n—1
Vi du 2: Cho ddy sé (u,) xdc dinh béi
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e Chosd hang thir nhat u; (hodc mot vai sb hang déu).

e V6i n>2, cho mdt cong thuc tinh ux néu biét uis

(hodc vai s6 hang dung ngay trudc no).

Cidch 3: Dién dat bang 10i cach xac dinh mdi s6 hang cua day

14
A

SO.

Day sb ting, diy sb giam

Vi du 3: Cho duwong tron (O) ban kinh R. Cho

day (u,) voi w, la do dai cung tron co so do la

2_1'c cua duong tron (O).
n

a) Day s (us) dugc goi 1a ting néu u,,, >u, véimoi ne N’

un+1

Su,, —u,>0,VneN hay =L >1,VneN (u, >0)

u

n

b) Day s6 (un) duwoc goi 1a giam néu u

n+l

r . . *
<u, voimoi ne N

eu,, —u,<0,¥neN hay =L <1,¥neN (4, >0)

u

n

Diy s6 bi chin

a) Dy s6 (un) duoc goi 1a bi chan trén néu ton tai sd M sao cho

u, <M, vneN".

b) Day s0 (un) dugc goi bi chan dudi néu ton tai sO m sao cho

u,>m,VneN

¢) Day s0 (un) dugc goi bi chian néu nd vira bi chén trén vira bi

chan dudi, tire 14 ton tai cac s& m, M sao cho

m<u, <M,VneN".
II. CAC DANG BAI TAP
Dang 1:Quy nap toan hoc

+ Phwong phap giai

Dé chimg minh mot ménh dé P(n) phy thudc vao sd
tu nhién n ding v61 moi n>n, (n,1a s ty nhién
cho trudc), ta thuc hién theo cac budc sau

Buéc 1: Kiém tra P(n) dung véi n = n,

Buwéc 2: Gia st P(n) ding khi n=k(k>n,) (xem

day 1a gia thiét dé ching minh budc 3).

Vi du: Ching minh ring v6i moi sd tu nhién
*)

n>2,taluén c6 2" >2n+3

Huéng dén gidi:

Véi n=2tacod 2°" >22+3 < 8>7 (diung). Vay
(*) dung voin = 2.
Gia su véi n=k,k >2 thi (*) ding, c6 nghia ta co

2 52k 43 (1)

Bwée 3: Ta can chimg minh P(n) ding khi Ta phai ching minh (*) ding v6i n =k + I, c6
n=k+1 nghia ta phai chimg minh 2% > 2(k +1)+3

That vay, nhan hai vé cua (1) véi 2 ta duoc
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2.2 522k +3) < 257 > 4k + 6> 2(k +1)+3

Vay 2% >2(k+1)+3 (ding).
Buéc 4: Theo nguyén 1y quy nap toan hoc, ta két

. Do d6 theo nguyén li quy nap (*) dung voi moi sd
luan rang P(n) ding véi moi n>n,
nguyén duong n > 2.
+ Vidu miu
Vi du 1: Chitng minh ring véi moi s nguyén dwong n, ta co
14427 +.4nBn+)=n(n+1) (1)
Huéng dén gidi
Véin=1,tacoVT(l)=1.4=4; VP(1) =1.(1+1)2 =4
Suy ra VT(1) = VP(1) véin = 1.
Viay (1) dang véin = 1.
Gid st (1) ding véin =k
Khi do ta c6 1.4+2.7 +...+k(3k +1) =k (k+1)’
Ta phai chiing minh (1) dting v6i n =k + [ hay

LA+2.7+.+k(3k+1)+ (k+1)(3k +4) = (k+1) (k+2)’

That vay 1.4+2.7+...+k(3k+1)+(k+1)(3k +4) = k(k+1)2 +(k+1)(3k+4)

=k(k+1)

= (k+1)(k+2)’ (diéu phai chang minh).
Vay (1) ding khi n=k+1
Do d6 theo nguyén 1i quy nap (1) diing véi moi sé nguyén dwong n.
Vi du 2: Ching minh rang véi moi s6 nguyén duong n > 2, ta co

n(n2 —1)(3n+2)

122423 434+ +(n-1)n’ = 2 )
Huéng dén gidi

. . ) 2.3.8
Véin=2,tacd VT(1)=1.2" =4 VP(l):T:4

Suy ra VT(1) = VP(l) v6i n = 2.

Vay (1) dang véin = 2.

Gid su (1) ding voi n = k. Khi do ta co

k(k*—=1)(3k+2)
12

122423 434  + .+ (k-1)k* =

Ta phai chimg minh (1) dling v6i n =k +1. C6 nghia ta phai chirmg minh
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. (k+1)((k+1) =1)[3(k+1)+2]
12
y (k+1)(K +2k)(3k +5)
B 12

122423 434 + .+ (k—1)k* +k(k+1)

122423 434 + L+ (k-1)k* +k(k+1)

That vy 1.2 +2.3° +3.4" +..+(k—1) k> +k(k+1)

ke _11)2(3k+2)+k(k+1)2 _

k+1)(k*+2k)(3k+5 .
Mk 2)3k5) I - JO+5)  didu phii chitng mish)

Vay (1) ding khi n =k +1.

ke (k+1)(3k +11k+10)
12

Do d6 theo nguyén 1i quy nap (1) diing v6i moi s6 nguyén duong n > 2

Vi du 3: Ching minh rang véi moi s nguyén duong n, ta co

LR S 1 _ n(n+3) 0
123 234 7 n(n+1)(n+2) 4(n+1)(n+2)
Huéng dén gidi
Véin=1taco VT(1)=1;VP(1)=i=l

6 423 6

Suy ra VT(1) = VP(Il) khin = 1.
Viay (1) dang véin = 1
Gia str (1) ding v61 n = k. Khi do ta co
1 1 1 k(k+3)

123 234 k(k+1)(k+2)  4(k+1)(k+2)

Ta phai chirng minh (1) dung v6i n =k +1. Co nghia ta phai ching minh
1 1 1 1 _ (k+1)(k+4)

123 234 77 k(k+1)(k+2) ' (k+1)(k+2)(k+3) 4(k+2)(k+3)

1
123 234 77 k(k+1)(k+2) ' (k+1)(k+2)(k+3)

_ k(k+3)
" 4(k+1)(k+2)

That vay

k(k+3) 1 1
Sak(k+2) (kD) (k+3) 4(k+1)(k+z){k(k+3)+m}

K +6k>+9k +4 (k+1)2(k+4)

4(k+1)(k+2)(k+3) 4(k+1)(k+2)(k+3)

(k+1)(k+4)

———~ " (diéu phdi chimg minh).
4(k+2)(k+3) (diéu phai ching minh)

Vay (1) ding khi n=k+1.
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Do d6 theo nguyén li quy nap (1) ding véi moi s6 nguyén duong 7.
Vi du 4: Chimg minh rang véi moi s6 nguyén duong 7 > 2, ta co
1 1 1 13

+..+

+ >— (1)
n+l n+2 n+n 24

Huéng dén gidgi

g 1 1 1 1
bat u, = + +..+ +
n+l n+2 n+(n—1) n+n

7

Vdin=2tacéu2=L+L= >E (ding)
241 2+2 12 24

1 1 13

Gid s voi n = k thi (1) dang, c6 nghia ta co + +...+ >—
k+1 k+2 k+k 24

Ta phai chiimg minh (1) dung voi n =k +1, c6 nghia ta phai chiing minh

1 1 1 1 13
+ +o+ + >
k+2 k+3 k+k (k+1)+(k+1) 24

That vay, xét hiéu

1+1+...+1+ ! + ! —(1+1+...+;j
k+2 k+3 k+k 2k+1 (k+1)+(k+1) \k+1 k+2 k+k

1 1 1 1 1 1 1 1
2k +1 (k+1)+(k+1) k+1 2k+1 2(k+1) k+1 2k+1 2k+2
Suy ra
1 1 1 1 1 1 1 1

+ ..+ + + > + ..+
k+2 k+3 k+k 2k+1 (k+1)+(k+1) k+1 k+2 k+k
. 13 . , .
Do d6 u,,, >u, >£. Véy (1) dung voi n=k +1.
Suy ra (1) dang v&i moi s6 nguyén duong n > 2
Vi dy 5: Chimg minh ring s duong chéo ciia mot da gidc 10i n canh (n24) la

2

Huwong din gidi

it §(n)= ”(”2_3)

Khin = 4, ta c6 S(4) = 2. Suy ra ménh dé dung véi n = 4.

n(n—3)‘
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k(k-3)
2

Gid sir ménh dé dung khi n=k >4, tic 1a S(k)=

Ta can ching minh ménh dé ding khi n = k +1, tic 1 ching minh

k+1)(k-2
Sy EEDE=2)
2
Thét vdy, ta tich da giac (k +1)canh thanh da gidc k canh va tam giac 4,4, 4,,, bang cach ndi doan 4,4, .
Khi d6 trir di dinh 4,,, va 2 dinh ké v6in6 1a A1, Ak thi ta con lai (k +1)—3 =k -2 dinh, tvong tmg véi

(k — 2) duong chéo ké tir dinh 4, cong véi duong chéo A4 A4, thi ta co sb dudng chéo cua da giac

k(k-3) k(k-3) K —k=2 _(k+1)(k+2)

k+1 hla S(k+1)=
(k+1) canhla S(k+1) 5 5

+(k-2)+1= +k-1=

= ménh dé ding khi n=k +1.
Viay theo nguyén li quy nap toan hoc ta c6 ménh dé dung véi moi n e N”, (n > 4) .
Vi dy 6: Chimg minh ring moi n — gidc 16i (n > 5) déu dugc chia thanh hitu han ngii gi4c 10i.

Huéng dén gidi

Khi n = 5, ta c6 mot ngii giac 16i nén ménh dé dung véi n = 5.

Gia stir ménh dé dung khi n =k > 5, tirc 1a ta c6 k — giac 16i dugc chia thanh hitu han ngii giac 10i.

Ta can chimg minh ménh d¢ dung khi 7=k +1, tirc la chimg minh moi (& +1)—gidc 16i déu duge chia
thanh hiru han cac ngii giac 16i.

That vay, trén cac canh 4 A4, va 4,4, ta liy cac diém E, F khong tring véi cac dinh. Khi ¢6 doan EF
chia (k+1)— gidc 16i thanh 2 da gidc 101, d6 1a ngti gidc 16i 4, 4, AFE va k- gidc 10i EFA4;..4,,, .
Theo gia thiét quy nap thi k— giac 16i EFA,A;...4,,, s€ dugc chia thanh hitu han ngii gidc 16i dong thoi ta
c6 thém mot ngil gidc 16i 4 4,4, FE nén (k+1)— gidc 16i s& dugc chia thanh hitu han céc ngii gidc 16i
= ménh dé dung khi n=k+1.

Vay theo nguyén li quy nap toén hoc ta c6 ménh dé ding véi moi ne N (n2>4)

Vi du 7: Vi mdi sé nguyén dwong n, ki hiéu u, =9"—1. Chtimg minh rang véi moi sé nguyén duong n
thi u» ludn chia hét cho 8.

Huéng dén gidi
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Taco u, =9' —1=8 chia hét cho 8 (dung)

Gia sir u, =9" —1 chia hét cho 8

Ta can chimg minh u,,, =9*"' —1 chia hét cho 8

That vy, ta 6 u,,, =9 ~1=9.9" ~1=9(9" —1)+8=9u, +8

Vi 9u, va 8 chia hét cho 8 nén u,,, chia hét cho 8.

Theo quy nap v6i moi sé nguyén duong 7, us chia hét cho 8.

Vi dy 8: Chimg minh ring v6i moi ne N',n(n+1)(n+2)(n+3)(n+4) chia hét cho 120.

Huéng dén gidgi

Trude hét chimg minh bd dé& “Tich ciia hai sé chan lién tiép sé chia hét cho 8.

That vy, voi n 12 s6 nguyén thi 2n va (2n+2) 1a hai s6 chdn lién tiép.

Khi d6 2n(2n+2)=4n(n+1)

Ma n(n+1) 14 tich hai s6 nguyén lién tiép nén n(n+1):2

Suy ra 4n(n+1)8

bat P(n)=n(n+1)(n+2)(n+3)(n+4)

Khi n=1,tacé P(1)=120:120. Suy ra ménh d¢ ding véin = 1.

Gia stir ménh dé dung v6i n=k >1, tc 1a

P(k)=k(k+1)(k+2)(k+3)(k+4):120

Ta can ching minh ménh dé ding voi n =k +1, tirc 1a chirng minh

P(k+1)=(k+1)(k+2)(k+3)(k+4)(k+5):120

Thét vay, ta co

P(k+1)=(k+1)(k+2)(k+3)(k+4)(k+5)
=k(k+1)(k+2)(k+3)(k+4)+5(k+1)(k+2)(k+3)(k+4)
=P(k)+5(k+1)(k+2)(k+3)(k+4)

Ma k+1,k+2,k+3,K =4 1a s6 tu nhién lién tiép nén chéc chin c6 2 sd chin lién tiép va mot sé chia hét

cho 3 trong bén s6 do.

Suy ra 5(k+1)(k+2)(k+3)(k+4):53.8=120

Mit khac P(k):120 nén P(k+1):120 = ménh dé dang khi n=k+1.

Vay theo nguyén li quy nap ménh dé dang véi moi n e N”

+ Bai tap tu luyén dang 1

Céu 1: Dung quy nap ching minh ménh d& chtra bién 4(n) dung v6i moi sb tu nhién n> p (p 13 mot sb

tir nhién). O budc 2 ta gia thiét ménh dé A(n) dung v6i n = k. Khing dinh nao sau day la dung?
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A. k> p. B. k> p. C.k=p. D. k< p.
Céu 2: Véi mdi s6 nguyén duong, ki hiéu u, =52"72+3""
Mot hoc sinh chtrng minh u» luén chia hét cho 19 nhu sau:
Buéc 1: Khi n=1,tacé u, =52'+3"=19=u,:19
Buwéc 2: Gia st u, =5.2%7 + 3" chia hét cho 19 véi k>1.
Khi d6 ta c6 u,,, =52""+3%? = 8(5.23"’2 +3%! ) +19.3%
Buéc 3: Vi 5272 + 3% va 19.3%" chia hét cho 19 nén u,, chia hét cho 19, Vae N’

Vay un chia hét cho 19, Vne N’
Lap luan trén ding hay sai? Néu sai thi bat dau tir budc nao?

A. Sai tir bude 1. B. Sai tr budc 3.

C. Sai tir budc 2. D. Lap luan hoan toan dung.
Ciau 3: Gia st 4 1a tap con cua tap hop cac sd nguyén duwong sao cho

(I) ke A (II)neA:>n+leA,‘v’n2k

Luc do ta co

A. Moi s6 nguyén bé hon k déu thudc 4.

B. Moi s6 nguyén dwong déu thudc A.

C. Moi s6 nguyén duong 16n hon hoic bang k déu thudc A.

D. Moi s6 nguyén déu thudc A.
Céu 4: Khi st dung phuong phap quy nap dé chirng minh ménh d& chtra bién A(n) dung véi moi gia tri
nguyén n > p, voi p 1a so nguyén duong ta s€ tién hanh 2 budc
Buéc 1 (buéce co s6). Ching minh rang A(n) dang khi n=1
Buwéc 2 (buée quy nap). Véi sé nguyén duong tiy ¥y &, ta gia st A(n) ding khi n =k (theo gia thiét quy
nap). Ta s& ching minh ring A(n) dung khi n =k +1

Hay chon cau tra 161 dung tuwong Gng voi i luén trén.

A. Chi c6 buéc 2 ding. B. Ca hai budc déu dung.

C. Ca hai budc déu sai. D. Chi c6 budc 1 ding.
Cau 5: Véimoi neN’, khéng dinh nao sau day sai?

+1
A.l+2+...+n=@. B. 1+3+5+..+(2n—1)=n’.
+1)(n+2 2n(n+1)(2n+1

C. 12+22+...+n2=w. D. 2+ 42 +6" +...+(2n) = n( 6)( . )

~ 1 1 1 , . * A A \ A 4
Ciu6:Cho S, =—+—+—+..+ v6oi ne N . Ménh dé nao sau day ding?

1.2 23 34 n(n+1)
A5, =L B.S =" c.s =2+l D. 5 =12
n n+1 n+2 n+3
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Céu 7: Cho day sb (u,) véi { e S6 hang téng quat ux ctia diy s6 1a s6 hang nao dudi

day?
A.u, =1+n. B.u,=1-n. C. un=1+(—1)2". D.u, =n.
u =3
Cau 8: Cho day xac dinh boi cong thirc 1 .. S6 hang tong quat ctia diy u, 1a
u,, =—u,vnelN
2
A.unzé. B.unzi. C.ou = 3 . D.u, = 3 .
2" 2" 2"+1 2" -1
A Y+ (o =y 20y
Céau 9: Cho hai day s6(u, ),(v,) dugc xéc dinh nhu sau u, =3,v, =2 va _, Vi n>2.
v =2u,v,

Cong thire tong quat cua hai ddy (u,)va (v,) 1a
:(\/EH)ZH +(\/§—1)2n u, =%[(\/§+1)2n +(\/5—1)2n}
vn:ﬁ[(ﬁ+l)2n—(\/§—l)znj|. vn:L[(\/E—Fl)zn—(\/E—l)zn}'

&

ey 1] J
[(\/5+1)2"—(\/5—1)2”} ; :%[ﬁﬂ)zﬂ_(ﬁ_l)zn}

1
V =—F—
n 3\/5

Cau 10: Cho day s6 (un) xac dinh boi l+u . S6 hang thir 2020 ctia day sé da cho 1a
u,, = 5 =, Vn=1
o o
A. Uy, = COS(W]. B. u,,, = COS(_22019 ]
. o . o
C. uy,, =sin (Wj D. u,,, =sin (—22020 j

Dang 2: Tim s6 hang va x4c dinh cong thirc s6 hang tdng quat cia day sb

+ Phwong phap giai

Tim s0 hang ciia day so Vi du 1: Cho day s6 (a,)
Day s0 (u,):u, = f(n) v6i f(n) 1a mot biéu thirc cia n. . 1
. ) ) bat u, =Zak VOl a, =
Bai toan yéu cau tim so hang u ta thay truc ti€ép n = k vao =1 (k + 1)
u, = f(n) a) Tinh u;u,;u,;u,.

. = ] . b) Tinh u,y,,.
Day s6 (u, ) cho boi voi f(u,) 1a mot biéu i
u,, = f(u,) Huéng dén gidi

thirc cua u,. Bai toan yéu cau tim so hang ux ta tinh lan luot
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Uy;uy;...;u, bang cach thé u; vao uz, thé uz vao us,... the
U, , vao u, .
u =au,=>b

Day s6 (u,) cho béi {

u,,=cu, +du, +e

n+l
Bai toan yéu cau tim s6 hang u. Ta tinh 1an lugt

UysUys.. U, béng cach thé uzyuz vao thé us; thé uz, us vao
us...; thé u,_,,u,_, vao ux.

Diy s6 (u,) cho boi {”‘ voi f(msu,)1aki

= f(nu,)
hiéu cua biéu thiic u,,, tinh theo us va n. Bai toén yéu cau
tim s6 hang w ta tinh 1an luot u,;u,;...;u, bang cich thé
(1;u1) vao uz; thé (2;u2) vao us; ...; thé (k—l;u,H) Vao uk.
Xac dinh cong thirc s6 hang tong quat cia diy sd

Néu (u,) c6 dang u, =a, +a, +...+a, (ki hiéu

u, = Z a, ) thita bién d6i ax thanh hiéu cua hai s6 hang,
k=1

dua vao doé thu gon ux.

Néu ddy s6 (u,) duge cho béi mot hé thirc truy hoi, ta tinh
mot s6 s6 hang dau cua diy sé (ching han tinh
Usuysuys...), ti do du don cong thirc us theo n, 10l ching
minh cong thire nay bang phuong phap quy nap.

C6 thé tinh hiéu u,,, —u, dya vao d6 dé tim cong thirc ux

theo n.

a)Tacéulzalszl;
1.2 2
u,=a,+a ——+;—2'
P 2 2(2+41) 37
2 1
u3=a1+a2+a3=u2+a3=§+ =—;

3
u,=a +a,ta,+a,=u,+a,=—+—=
4 1 2 3 4 3 4

4 45

b) Taco a, = L 1.1
Cok(k+1) Kk k+1

= 1 1 1
" Z ( 2) (2 3]

1 1 1 1 1
+ —— |+ —- =1-
n-1 n n n+l n+l1

Suy ra c6 thé quy nap
12020

2021 2021

Uppoo =

Vi du 2:X4c dinh cong thirc u, = Ll;n >1
n+

s0 hang tong quat u, ctia day so

{”1 =3
un+1 = un + 2

Huwéng din gidi

Taco u,=u+2=3+2=5;
u,=u,+2=5+2=7,

u,=u, +2=T7+2=09;

us=u, +2=9+2=11I.

Tir cac s6 hang trén, ta dy doan s6 hang tong
*)

Ta dung phuong phap chung minh quy nap

quat codang u, =2n+1,n>1

dé chirng minh cong thire (*) ding.
Véi n=1Lu, =2.1+1=3 (ding).
Vay (*) ding véi n = 1.
Gid st (*) dung véin = k.
Khidotaco u, =2k+1 (1)

Ta cin ching minh (*) dang voi n=k+1.
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C6 nghia la ta phai chiing minh
e, =2(k+1)+1=2k+3

That vay tir hé thirc xac dinh diy sb va theo
(Dtacou,,, =u, +2=2k+1+2=2k+3
Do d6 (*) dang khi n=k +1.
Viy s6 hang tong quat cua diy sb 1a
u,=2n+1,vn=1.
L Vidu miu
u =1

Viduy 1: Cho day sb (u,) duoc xéc dinh nhu sau { ' 5 Tim s6 hang u,,.
u,, =u,+

n+l n
Huong dan giai

Tir gia thiét ta co

u, =1
u, =u, +2;
u, =u,+2;

Usy = Uy +2.
Cong theo vé cac dang thirc trén, ta dugc uy, =1+2.49 =99

u, =lu,=2

Vi dy 2: Cho day sb (u,) duoc xéc dinh nhu sau { . Tim s6 hang u.

u, ,=2u,, +3u, +5

n+l
Huwong din gidi
Ta co

uy =2u, +u, +5=12; u, =2u, +3u, +5=135;

usg =2u, +3u, +5=111;  wug, =2us+3u, +5=332;

Vay u, =2u, +3us +5=1002.

u, =1
Vi dy 3: Cho day sé (u,) xac dinh boi u, +2 . Tim s6 hang us.
u. ., =—r1—
n+l I/In +1
Huwong din gidi
3 2
, w+2 142 3 w+2 o 7 7
Taco u, = =——==; u, = =45 =—
u+l 1+1 2 u, +1 1 5
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7 ’ 17
w+2 577 17 u+2 127° 41
Uy="—=o—=—; Uy=——=-"5—=—;
u, +1 z+1 12 u, +1 11+ 29
12
41 99
w2 3077 99 w42 077 239
6 _—_—__9 7 - - - 9
us; +1 ﬂ+1 70 u, +1 99Jrl 169
29 70
&+2
. u,+2 169 577
Vay u, = T 239 408
u, +1 27
169
u, =-1
Vi du 4: Cho day sb (u,) véi u
un+l =—=
2
a) Tim cong thirc cia s6 hang téng quat.
b) Tinh s hang thir 10 cua day sb.
Huwong din gidi
u =-1
a) Ta co
u =
2
Nhan vé véi vé caa cac dfmg thtre trén, ta duogc
ittt = (1), Sttty Ly (1)
e 222.2 ! 2! 2
%/_/
n—1s62
Vay u, =(—1).(ljn_.
2
1y 1
b) S6 hang thirc 10 ctia day 14 u, =(-1).| = | =———.
) ang Y 10 ( ) (2] 512

Vi dy 5: Déy s (u,) dugc xéc dinh bing cong thirc { :

a) Tim cong thirc ciia s6 hang téng quat.
b) Tinh s6 hang thtr 30 cuia diy sd.

Huéng dén gidi

Ta c6 thé sir dung mdy tinh bo tiii
dé tinh s6 hang us nhw sau

Quy trinh bam phim:

Nhdp - 1]=]

+2

+1

Lap diu E' (an ddu “=" 7 lan)

Nhap:

577

ta dwoc gia tri $0 hang u, = ﬁ
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, 3 3 e, 4z
a)Tacou, , =u,+n =u,  —u =n.Tudosuyra

n

u =1
— 13-
u, —u, =17
—95.
Uy, —u, =27

u, , —u, ,= (n —2)3 ;

u,—u, = (n - 1)3 .
Cong timg vé cac dang thirc trén ta duogc

U +u, —u +u —u,+..+u_ —u ,+tu —u,

:1+13+23+33+...+(n—2)3+(n—1)3
Su, =1+ +2° +3 +..+(n-2) +(n-1)

Bing phuong phap quy nap ta chimg minh duoc

—1)’ .
13+23+33+...+(n—1)3=%
2 _1 2
4
4 , s im K 1s 30°.29°
b) S6 hang thir 30 cua day so 1a u,, =1+ =189226

Vidu 6: Cho day s6 (u,), biét u, =3u,,, =/1+u. véi nx1

a) Viét nam s6 hang dau tién cta day so.

b) Du doan cong thic sé hang tong quat u, va ching minh bang phuong phap quy nap.

Huéng dén gidi

a) Taco

%=W=Jﬁ; u3=\/@=\/ﬁ;
u = led =V12; g =leud =13;

b) Tacod u, =~1+8, u, =v2+8, u; =/3+8, u, =<4+8, u, =/5+8

Ta du doan u, =</n+8 (1)
Véin=1,taco u, =+1+8=3 (dung). Vay (1) ding v6i n=1
Gia su (1) ding voin =k, conghiatacod u, =vk+8 (2)

Ta can ching minh (1) dang véi n =k +1

That vay tir hé thirc x4c dinh day sb va theo (2) ta co

U, =+1+u; = 1+(\/k+8)2 =vk+9
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Do d6 (1) dang véi n=k +1
Viy cong thirc s6 hang téng quat cua day sb 1a u,=\n+8,nx1.
+ Bai tap tw luyén dang 2

Céu 1: Cho day s6 (u,) c6 u, =T;u,,, =2u, +3. Khi d6 us bang

n+l
A. 17. B. 77. C.37. D. 9.
Céu 2: S 7922 14 s6 hang th bao nhiéu cua diy sb u,=n"+1?
A.79. B. §9. C. 69. D. 99.

Céu 3: Cho day s6 (u,) 6 u, =—n’+n+1.86 -19 14 s6 hang thtr my cua day?

A.S. B.7. C.6. D. 4.
2 p—
Cau 4: Cho diy s6 u, = LGl Gia tri s 1a
n+1
A. ullzﬁ. B. ullzﬁ. C. ullz%. D. u“:7—1
12 12 12
" £ . . Z’ll = 2 . .
Cau 5: Cho day s6 (u,) xéac dinh boi .. Gid tri uso la
u,, =u,+5neN
A. 57. B. 62. C.47. D. 52.
Cau 6: Cho day s6 ¢o cac sb hang dau 1a 8, 15, 22, 29, 36,... S6 hang téng quat cua day sb nay la
A.u, =Tn+7. B. u, =7n. C.u,=7n+l. D.u,=n+7.
A ~ A 7 ’ A A \ 1 2 3 4 A A ’ 5 ~ A \ \
Cau 7: Cho day s0 c6 cac s0 hang dau la 0;5;5;2;5;... S6 hang tong quat cia day s6 nay la
— 2 —
A.uﬂ=n+1. B.u,= . C.unzn 1. D.unzn iy
n n+1 n n+l
Céu 8: Cho day s6 (u,) v6i u, =2n+1. S hang thir 2019 cua day la
A. 4039. B. 4390. C. 4930. D. 4093.
‘ . . 2n+1 1 . .
Cau 9: Cho day s6 (u,) c6 sO hang tong quat u, = " +2 . SO g 12 s6 hang thir may cua day?
+
A. 300. B. 212. C. 250. D. 249.
2
Cau 10: Cho day s6 (u,) v6i u, = an . (a 12 hang s6). Hoi un+s 12 s6 hang nao sau day?
n+
2 2
a.(n+1 a.(n+1 2 2
A.u =Q. B. u,, =Q. Cu, = ar +1. D.u, = ar_
n+2 n+1 n+1 n+2
. u =5 . . . .
Cau 11: Cho day so (u, ) V(’yi{ : . SO hang tong quat u, ctia day so 1a so hang nao dudi day?
un+l = un +n
n—1)n n—1)n n+l)n n+l)(n+2
A. M":(T)' B. un=5+( 2) . C. un=5+( 2) . D. un=5+()—2().
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u =0

1

Céu 12: Cho diy sb (u,) duoc x4c dinh nhu sau n . S hang us; 1a
un+1 = _(un + 1)
n+1
11 9
A. l/t“:?. B. l/l”=4. C. l/lll:E. D. Lt“=5.
A A e ul = 1 A A \
Cau 13: Cho day so (u,) voi .. SO hang tong quat ux 1a
u,, =u, +2n+l,neN
A.u, =n’. B. u, =2n". C.u, =n"+1. D. u, =3n"-1.
. u = ) ,
Cau 14: Day s6 (u,) dugc cho boi { ! 5 Hay tim khing dinh sai trong cac khang dinh sau.
un+l = un +
A. Vn,u, 1asélé. B. u, +u,+..+u, =n".
C. Vnu, =2n-1. D.u, +u, =4n.

1
Cau 15: Cho day s6 (u,) v6i “TL Cong thirc s6 hang tong quat ctia day sé 1a

n+l :2un
n-1 -1 -1 n-2
Ao u, =-2"". B.u,=—-. C.u =—. D.u, =2"".
2'1 2"
u,=-2
Céu 16: Cho day s6 (u,) véi 5 1 . Cong thirc s hang tong quat cua diy sb 1a
u, =-2——
n+l un
A u, :_n_—l. B. u, =n—+l. C.u, :_n_-i-l. D. u, =
n n n n+l
, u = . . o
Céau 17: Cho day so (u,) voi { : , SO hang tong quat u» cua ddy so 1a so hang nao dudi day?
u,,=u +n
+1)(2n+1 —1)(2n+2
A, =1 )@ ) B. u, 101 2n+2)
6 6
—-1)(2n-1 +1)(2n—-2
C. un:1+"(" )6( n-1) D. un=1+"(" )6( n-2)

4 . 4 2 . 14 ’ )
Céau 18: Cho ddy so (u,) voi u, = n2_1 , biet u, = I Hoi uk 1a so hang thir may cua day so da cho?

n 4+
A. Thr nam. B. Thir sau. C. Thtr ba. D. Thtr tu.

Cau 19: Cho day (u, ) x4c dinh boi u, =% va u, =u,  +2n véimoi n>2.S6 hang uso bang

A. 12745, B. 2548,5. C. 5096,5. D. 2550,5.
Cau 20: Cho day s6 ¢ cac sb hang dau 12 0,1; 0,001; 0,001; 0,0001;... Sb hang téng quat cua day s6 ¢o
dang

A. u =0,00...01. B. u =0,00...01. C.u =L. D.u =L.
' chit s6 0 ' —Ichits6 0 ' 10n_1 ’ 10n+1
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Cau 21: S6 hang am trong diy s6 x,;X,;X,;..;x, V6i x, = C! ———5 |3
96Rz+3
A. x5 x,. B. x;x,;x,. C. x;5x,5%,..x,. D. x;5x,5x55x,.
. u = . . .
Cau 22: Cho ddy s0 (u,) dwoc xac dinh boi { ! T S6 hang tong quat ux cta diy so la
unH _un =zsn-—
Aou, =n+1. B.u, =2+n’. C. u"=2+(n+1)2. D. un:2—(n—1)2.

Cau 23: Cho day s6 (u,) v6i { S6 hang tong quét u, ctia ddy s6 1a s6 hang nao duéi

day?
A.u, =2-n. B. khong xac dinh. C.u =1-n. D. u, =—n v6i moi n.

Céu 24: Cho dy sb (u,) thoa min u, =~/2 va u,, = [2+u, véimoi n>1. S hang u,, 1a

2017 2019 ° 2018 *

Al Uy = x/zcoszi. B. u,, = 2c0s2L C. Uy, = ﬁcoszi D. u,,, =2.

u =1

Cau 25: Cho day s6 (u,) xdc dinh boi { . SO nguyén dwong n nhé nhét sao cho

Ju, 122039190 1a
A. n=2017. B. n=2019. C. n=2020. D. n=2018.

Dang 3: Xét tinh ting, giam va bi chiin cia diy s6

- 3 *
u,,=u,+n,vneN

Bai toan 1: Xét tinh ting, giam cia day so
+ Phwong phap giai

Phuwong phap xét tinh ting, giam caa day sb

Cach 1: Xét hiéu u

n+l _-ltn

e Néuu,, —u,>0VneN thi(u,) laddy so ting.

e Néuu, —u,<0,VneN thi(u,) ladiysb giam

n+l

. s , ., L u
Cach 2: Khi u, >0,vneN taxéttiso -
u

n

o Néu Lzl thi (u,) la day sé ting.
u

n

o Néu Ll <1 thi (u,) 1a day so gidm.
u

n

Cich 3: Néu diy sb (un) dugc cho bai mot hé thire truy hoi thi ta ¢6 thé sir dung phwong phap quy nap

dé ching minh u, , >u, ,VneN (hodc u,, <u, VneN).

Cong thirc giai nhanh mot s6 dang toan vé day sb

e Diayso (u,) c6 u,=an+b tingkhi a>0 va giam khi a <0.

TOANMATH.com Trang 16



o Daysb (u,) c6u,=q"
- Khong tang, khong giam khi ¢ <0.
- Giamkhi O0<¢g<1.

- Tangkhi g >1.

e Daysb (u,) cou, = p—

- Tangkhi ad —bc > 0.
- Giamkhi ad —bc <0

b y . A .« A *
voi dieu kién cn+d >0,Vne N

e Diy s6 dan diu la diy s6 khong tang, khong giam.

e Néuday sd (u,) ting hodc giam thi day so (q".un) (v6i g <0) khong ting, khong giam.

Day s6 (u,) c6 u,,, =au+b ting néu {

giam néu a < 0.

a>0

u, —u, >0

a>0 N )
va khong tang, khong

; giam néu
u, —u, <0

au, +b
L U = . . |ad=bc>0 . ., lad—bc>0
e Diayso (u,) co cu, +d tang néu va giam néu
. u, —u, >0 u, —u, <0
¢,d>0,u, >0,VneN
- +b
o Diayso (u,) co " cu, +d khong ting, khong giam néu ad —bc <0

c,d>0,u, >0,Vne N

eNéu(u,)T va u, >0,VneN’ thi day sb [i]¢.
ul’t

4 Vidu miu

\
e Néu (u”) thi day s (u +v)~L.
(v,) ¥
Yiu, >0,vneN ,
e Néu (i) i, e . thiday sé (u,;v,) V.
(vn)»l«v >20,VneN
e Néu (un)i vi u,>0,VneN thi diy sé

(o) ¥

ONeu( )i va u, >0,vneN thldayso(llT.
ul‘l

va diy sb (( ) )i« VmeN".

i L . . o o n+5 Chit y: Day s6 cé dang
Vidu 1: Xét tinh tang, giam cua day so (un) biét u, = .
n+2 _an+d
. X ... " d
Huong dan giai ot
Véi cn+d>0,VneN
, n+5 3 3 .
Taco u, = =1+ =>u,, =1+ - Néeu ¢;d>0 va ad—bc >0 thi
n+2 n+2 n+3
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. - . la day s6 tang.
Xéthiéu u, , —u, = 3 3 . 3 <0,VneN (1) la day so tang
n+3 n+2 (n+2)(n+3) - Néu ad-bc<0 thi (u,) L
Vay (un) 1a day s6 giam. ddy sé giam.
u =2
Vi du 2: Cho diy sb (un ): 3u, , +1 nsa’ Xét tinh ting, giam cua diy sd (un)

Huwong din gidi
Diy s6 nay cho boi cong thire truy hoi.
Ta du doan day sb giam dya trén viéc thir gia tri ban dau u, >1

3u,  +1 1-
Taco u,—u, , :%—un_l = Z

n—1

Dé ching minh diy (un) giam, ta chimg minh u, >1,Vn 21 bang phuong phap quy nap.
That vay.
Véi n=1=u, =2>1 (ding).

Bu, +1_ 3+1
_ J3+l

= 1
k+1 4 4

Giastr u, >1=u

Theo nguyén li quy nap tacoé u, >1,Vn=>1.
Suyra u,—u, <0< u, <u, ,,Vn=2 hay day (un) 1a day sb giam.

Vi du 3: Cho day (an) duoc xac dinh boi { : 2y Xét tinh ting giam cua day sb (an) .
an+lan - an =

Huéng dén gidgi

1 . . o .
a, =— Tadi chung minh g, >0 v6i moi ne N

n+l ~ Yp
an.

’ 2
Taco a,,.a —a =1=a

That vay.
e Vé6in=1 thi a,=1>0 (ding).

e Vé6in=2thia,=q, +%=2>0 (dlng).
Gia str a, >0 dling v6i n =k ta ching minh n6 cling ding véi n=k+1

r 1 N A 5 : A A Lo~
Tacé a,,, = a, +— la tong cta hai s6 duwong nén no ciing duong.
9
Do d6 a, >0 diung véi n=k+1.

Suyra a, >0 véimoi neN".

Vay a,,,—a,>0< a,, >a,.Do d6 day (a,) 1a mot day ting.

n+l
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n+(-1)"

Vidu 4: Xét tinh tang, giam cua day s0 u, = e

Huéng dén gidgi

1 2 u,>u
Tacd u, =0u, =—ju, =—=>1{ -
2 9 u, < u,
= Diy sb khong ting, khong giam.
Bai toan 2. Xét tinh bi chiin ciia diy s6
+ Phuwong phap giai
Phuong phap 1: Ching minh tryc tiép bang cac phuong phap chimg minh bét dang thirc.
e Daysb (u,) c6 u, = f(n) 1a ham s c6 biéu thirc.
Ta ching minh tryc tiép bat déng thire u, = f (n) <M,VneN" hodc u, = f(n)2m,VneN
e Diysb (un) O U, =V, +v, +..+ v, +...+v, (tong hitu han). Ta lam trdi kiéu v, <a, —a,,,

Lic d6 u, <(a,—a,)+(a, —a,)+...(a, —a,.,).

Suyra u,<a,—a, <M, VneN

n+l

. : a
~ A r _ 7. 8 s ~ A A1 A k+1
e Day so (un) co u, =v,.v,.v;....v, voi v, >0,vne N (tich hitu han). Ta lam tr¢i kiéu v, < .

a;
a, a, a
4 4 2 3 n+l
Lacd6 u, <—=.—.. 2
Cll 612 (ln
an+1 *
Suyra u, < <MNneN .
a
1

Phwong phap 2: Dy doan va chimg minh bang phuong phap quy nap.

Néu diy sb (un) dugc cho bdi mot hé thirc truy hoi thi ta c6 thé sir dung phwong phap quy nap dé ching
minh.

Chu y: Néu diy s6 (un) giam thi no bi chan trén, diy sb (un) tang thi n6 bi chan dudi.

Cong thirc giai nhanh mot s6 dang toan vé day sb bi chin

e Diysd u,) co u, =q" (|q|£1) bi chén.

coOu = "(q<—1) khong bi chan.

) ¢6 u,
) cO u, =¢q voi g >1 bi chan dudi.
e Day sb un) co u, = an+ b bi chin dudi néu a >0 vabi chin trén néu a <0.

) €6 u, =an® +bn+c bichin dudi néu a >0 va bj chin trén néu a <0.

e Day so (un) c6 u,=a,n"+a, \n""' +..+an+a, bi chin dudi neu a, >0 va bi chan trén neu

m—1

a <0.

m
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~ A ’ n m m—1 e \ A . -
e Diyso (u,) coq (amn +a, n +...+a1n+a0) voi a, #0 va g <—1 khong bi chan.

m—1

1 A /4 _ m m—1 3 ~ e e
o Dayso (u,) co u, —\/amn +a, \n"" +..+an+a, bichandudivoia, >0.

o Diyso (u,) co u,= {/amn’” +a, n""+..+an+a, bichdn dudi voi a, >0 va bi chin trén néu

a <0.

m

. P .
e Day so (un) co u, =£ trong d6 P(n) va Q(n) 1a cac da thirc, bi chan néu bac cia P(n) nhd
n
hon hoic bang bac cua Q(n).
. P
e Day so0 (un) co u, = (n)

" 0(n)

trén néu bac cua P(n) 16n hon béac caa O(n).

trong d6 P(n) va Q(n) la cac da thic, chi bi chian dudi hoac bi chan

+ Vidu miu

. y Chii y: Day s6 5 ba
Vi dy 1: Cho day s6 (u,) bict u, = i y: Diy 50 (u,)ed bc

. Xét tinh bi chan day so (u, ).

2n+3 cua tir thd;y hon béc ciia méu
Huéng dén gidi thi bj chéin.
Taco
2n+325VneN =0< <=,VneN = -——X< <0,VvneN
2n+3 5 5 2n+3
1 : .
:>—§S u, <0. Suy ra ddy soO (u,) bi chan.
Chit y: Ddy so6 (un)co' bac
: v 4n+5 . :
Vi dy 2: Cho day s6 (u,) bict u, = " - Xét tinh bi chan day so (u, ) ciia tir bing bdc ciia mdu thi
n+
. bi chan.
Huwong dan gidi
Taco u, = 4n+> >0,Vne N
n+1
4(n+1)+1 .
un=4n+5= (n ) =4+ ! §4+l=2,‘v’neN
n+1 n+1 n+1 2 2

Suyra O<u, S%,VneN*

Vay day so (u, ) bi chan.

13.5...(2n-1)

Vi du 3: Cho diy sb (u,) biét u, =
2.4.6.2n

. Xét tinh bi chan day sb (un )
Huéng dén gidi

2k-1  2k-1 (2k-1) J2k—1

Xét < = = ,Vk>1.
2% a1 J(2k-1)(2k+1)  V2k+1

TOANMATH.com Trang 20



1
3

2-1 1 _ 1
n+l 2n+1 B

Vay day s6 (u,) bi chan.

VneN =0<u,<—=,VnelN

V3 5
e =

5%

=u, <

2
. . : v 1
Vi du 4: Xét tinh tang, giam va bi chédn cua day so (un ) ,biet u, = %
n+
Huéng dén gidgi
, (n+1) +3(n+1)+1 > +3n+1_ n*+5n+5 n*+3n+1
Tacou,, —u,= - = -

n+2 n+1 n+2 nl
(n2+5n+5)(n+1)—(n2+3n+l)(n+2)
(n+1)(n+2)

—M>0 Vn>1
_(n+1)(n+2) T

=u,,, >u,Vn=1= diy (u,) la ddy s tang.

2
Laico u, > Lnlﬂ =n+122= day (un) bi chin dudi. Day U, khong bi chén trén nén né khong bi
n+

chan.

& Bai tip tu luyén dang 3

Cau 1: Cho day s6 (u,): u, = sinZ*. Chon khéing dinh sai trong cic khing dinh sau day.

n
A. Diy sb (u,) tang. B.u, = sin——.

n+l1
C. Diy s (un) bi chan. D. Day s6 (un) khong tang, khong giam.

Céu 2: Trong cac diy sb (un ) cho boi s6 hang tong quat ux sau, diy sb ndo ting?

2

n n n +1 n

A.u =—. B.u =—. C.u = . D.u =(—/2 n®—1.
"o "oont+1 " 3n+2 " ( )

n

Céu 3: Cho day s (u, ) biét u, = 5—2 . Ménh & nao sau dy dang?
n

A. Diy sb (u,) tang. B. Day (u,) giam.
C. Day (un) khong tang, khong giam. D. Diy s (u”) 1a day hiru han.
Ciau 4: Trong cac day s6 sau, diy s6 ndo la day s6 giam?

- 1)
A. unzn 3. B. unzﬁ. C. un=%. D. unz( ) .
n+1 2 n 3"

Cau 5: Trong cac day (un) sau day, ddy nao 1a day s6 bi chan?
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2 2
montl u :3n ! C.u =-n*—n+l. D.u =n.

A.I/l :2—. - U, . L, = "
n +2n+2 n-5

n

Céu 6: Cho diy sb (un) biét u, =3n+6. Ménh dé nao sau day dung?

A. Diy s6 (un)téng. B. Diy s (un) giam.

C. Diy s (un )khéng tang, khong giam. D. Ca A, B, C déu sai.

n

ta dugc két qua

Cau 7: Xet tinh ting, giam cua diy sb u,=—-

A. Dy s6 (u,) ting. B. Dy s6 (u,) giam.
C. Diy s (un) khong tang, khong giam. D. Day s6 (un) khi tang khi giam.

Cau 8: Cho ddy s6 (u,) v6i u, =(—1)" Vn . Ménh dé nao sau day dung?

A. Diy sb (u,) la ddy s6 bi chan. B. Day s6 (u, ) la day s6 gidm.
C. Diy s (un) 1a ddy sb tang. D. Diy sb (un) 1a diy s6 khong bi chan.
A A T . a4 =ha, =2 T S reoan A g A
Céau 9: Cho day so (an) dugc xac dinh boi 0 Phat bieu nao dudi day ve day so (an)
an+2 - an+l - an =
la dung?
A. Diy sb (an) khong tang, khong giam. B. Diy s (an) la mét day giam.
C. Diy sb (an ) la mot day tang. D. Diy s (an) la mot day khong tang.
~ 4 - A Ml = 1 A , <7 . R N~ 4 \
Cau 10: Cho day so (un) bict , - Tat ca céac gia tri ciia a dé (un) la day so tang la
u,, =au, +1,vneN
A. a<O. B. a<0. C.a>0. D. a>1.
Céau 11: Trong cic diy sb sau, ddy nao la ddy s ting?
A. u, =sinn. B. v, =”—_1. C.1,=(-1)"n. D. h,=n—n-1.
n+

Céu 12: Cho day s6 (u, ), biét u, = n.cosn . Trong céc phét biéu sau, c6 bao nhiéu phat bicu dung?
(1). (un) 1a day sb tang.
(2). (u,) 1a day s6 bi chan dudi.

(3) VneN :u, <n.

A. 0. B. 1. C.2. D. 3.
r 1 * < R
Cau 13: Cho ddy so (u,) c6 u, =1 va u,, =u, :W’VHEN . Trong céc phét bicu sau, c6 bao
I+n

nhiéu phat biéu dung?
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(1). (u,) 1a day sb tang.
(2). (u,) 1a day s6 bi chin dusi.

(3). (u, ) 1a ddy s6 bi chan trén.

A. 0. B. 1. C.2 D. 3.
A ~o A , an+b ~ A NPT e AR S
Cau 14: Cho day 0 (u,) c6 u, = y va ¢>d>0.Day so (u,) 1a ddy so tang véi dicu kién.
cn+
A. a<0,b<0. B. b>a>0. C.a>0,b<0. D. a<0,b>0.

Céu 15: Phat biéu nao duéi day vé day sé (a,) dugc cho béi a, =2" +n1a ding?

A. Diy s6 (an) 1a day sb giam. B. Diy sb (an) 1a day sé ting.

C. Diy s (an) la day khong tang. D. Diy s6 (an) la day khong tang va khong giam.
Cau 16: Trong cac phat biéu sau, c6 bao nhiéu phat biéu dung?

(1) Day s6 dugc xac dinh boi a,=1 +l la mot day bi chan.
n

(2) Day s6 duge xéac dinh boi a, =n" la mot day giam.
(3) Day s6 dwoc xac dinh boi a, =1—n" 1a mot ddy sb giam va khong bi chan duéi.
(4) Day sb duogc xac dinh boi a,= (—1)" n® 1a mot day khong ting, khong giam.

A. 1. B. 2. C.3. D. 4.

u, =lu, =2

Cau 17: Cho diy s6 (un) biét { .. Cac gia tri cia a dé day s6 (un) tang la

u,,=au,, +(1—a)un,Vn eN
A. a>0. B. 0<a<l. C.a<l. D.a>1.
n 2018
Cau 18: Cho diy s6 (un) co u, 1 vau,, =n—+1un,Vn >1 . Tét ca cac gia tri n dé S = %o > 20181
5 n o k45
la
A. n>2019. B. n<2018. C. n<2020. D. n>2017.

Céu 19: Xét tinh ting giam cua day sb u, =n—~n’ -1, ta thu duge két qua

A. Diy s6 (un) tang. B. Diy sb (un) giam.
C. Diy s (un) khong tang, khong giam. D. Diy s6 (un) khi tang, khi giam.
u =2
Céu 20: Cho day sb (u,) biét P+l _. Ménh dé nao sau day dtng?
u, = "4 ,VneN

A. (un) la day sé tang. (un) la diy s6 giam.

B.
C. (un) 1a diy s6 khong ting, khong giam. D. (u”) 1a day s6 khong doi.
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Cau 21: Xét tinh bi chan cta day s6 u, =3n—1, ta thu duoc Kkét qua

A. Day s6 bi chan.

C. Day s6 bi chin trén.

Cau 22: X¢ét tinh tang, gidm va bi chén cua day sb (un ) , biét u, =

A. Day s6 tang, bi chan trén.

C. Diy sb giam, bi chin.

Cau 23: Xét tinh tang, giam va bi chin cua day sb (un ) , biét u, =

A. Day sb tang, bi chan trén.
C. Diy s6 giam, bi chan.
. . 1 1
Céau 24: X¢ét tinh bi chan cta day s6 u, = —
A. Day s6 bi chan.
C. Diy s bj chan trén.

u =1

+—+..
1.3 24

B. Diy sb khong bi chan.
D. Diy sd bi chin dudi.

n

ta thu dugc két qua

n!’
B. Diy s ting, bi chin dudi.
D. Ca A, B, C déu sai.

, ta thu duoc két qua

1
Nl+n+n?
B. Day ) tang, bi chan duoi.

D. Ca A, B, C déu sai.

, ta thu duoc két qua
n(n +2) q

B. Dy s6 khong bi chin.
D. Diy s bi chin dudi.

Céu 25: Xét tinh ting, giam cua diy sd , ta thu duoc két qua
u,, =3Ju +1,n>1

A. Day s6 tang.
C. Diy s6 khong ting, khong giam.
u =1
Céu 26: Cho day s6 (un) biét 1
U, =—u —

n+l n

A. Day sb (un )bi chan.
C. Day s6 (u, )bi chin dudi.

Cau 27: Trong cac diy so sau ddy s0 nao bi chan?

A. Day (an), Vol a, =\Jn*+n,VneN".

C. Day (cn), VOl ¢, = (—2)" +3,VneN'.

1

22

1

+3—2+...

Cau 28: Cho day $6 (un) biét u, =%+

A. Diy sb (u,)bi chin dudi.

C. Day sb (un)bi chan.

+

B. Diy s6 giam.
D. Ca A, B, ¢ déu sai.

. Ménh dé nao sau ddy diung?

B. Day s6 (un) bi chén trén.

D. Day s (u, )khong bi chan.

B. Day (bn), véi b, =n’ +%n,VneN*.

3n "
D.Day (d ), void =——,VneN'.
y( ") "o +2

1
Vlz.

Ménh dé nao sau ddy dung?

B. Day sb (un )bi chéan trén.

D. Day sb (un )khéng bi chin.

Cau 29: Cho diy s6 (un) biét u, =asinn+bcosn . Ménh dé nao sau day dung?

A. Diy s6 (u,)khong bi chan.

B. Day s6 (u,) bi chin.
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C. Day sb (u, )bi chin dusi.

u=~2

Céu 30: Cho day sb(u, ), biét {

A. Day sb (un ) giam va bi chan.
C. Diy s (un)téng va bi chén.
Dang 4. Tinh tong cia diy s6

|
=

Phwong phap giai

Tinh tong ciia diy sé cach déu
Gia sir can tinh tong S =a, +a, +...+a,
Trong d6 a,=a, ,+d

Tacd 2S=(a,+a,)+..+(a, +a,)=n(a +a,)

Tir 6 suy ra S:M
Cong thure tinh:
+ SO hang tong quat cua diy sd cach déu la
u, =u,+(n—1)d véi d la khoang cach giira 2 50
hang lién tiép.
+ 86 s6 hang = (s6 hang cudi — s6 hang dau) :
(khoang cach) + 1.
+ Toéng = (sb hang dau + sé hang cubi) x (s sb
hang) : 2.

Tinh téng ciia diy sé bing phwong phap khir

lién tiép

Buworc 1: Ta tim cach tach
a,=b,—by;a,=b,—b;;...
Buwdc 2: Rut gon
S=b-b,+b,-b,+..+b —b,, =b b,

+ Mot sb cong thirc tach thuong st dung

u,, =+2+u,neN

D. Day sb (un )bi chan trén.
. Khing dinh nao sau ddy dung vé day sd (un ) ?

B. Dy s6 (un) giam va khong bi chan.

D. Day s6 (un) tang va khong bi chan.

Vidu 1: Tinh tong S =1+3+5+...+2021

Huwéng din gidi

Ta c6 25 =(1+2021)+(3+2019)+(5+2017)+...
+(2021+1)=2022.2021

~2022.2021

Vay § =2043231.

Vi du 2: Tinh tng S=i+i+i+... 2
13 35 5.7 97.99
Huwéng din gidi
Taco 21 1.2 _1 1.
13 1 335 3 5
Dodo§—dtyl Ly L 1, 1 _ 098
35 97 99 99 99
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2a 1 1

n(n+a)(n+2a) - n(n+a) (n+a)(n+2a);

2na+a’ 1 1

2

w(nta) ' (n+a)
n.n! z(n+ 1)!—n!

Buwéc 3: Nhan dinh két qua cua tong 1a S=b, —b,,
Tinh tong bang cach dwa vé cac tong da biét
Tim cach tich S, =S +S,+S,+... trong do
S138,:8;... da biét cong thirc tinh téng.

+ Vidu miu

1 1 1
123 234 345 7 n(n+1)(n+2)

Vidu 1: Cho tong S, = . Tinh §,,,

Huéng dén gidi

R U SRS SN B 1
"T12723723 34 n(n+1) (n+1)(n+2)

1 n(n+3)
(n+l)(n+2) 2(n+1)(n+2)

n(n+3) 2575

Vay S, =—————— ==
v 4(n+1)(n+2):> 10302

Vidy2: Cho S, =1.2+3.4+5.6+..+(2n—1).2n. Tinh S, biét ring

Zn:2i=2+4+6+...2n=n(n+1);zn:i2=1+22+32+...+n2=n(n+1)6(2n+1)
i=1 i=1
Huéng dén gidi
Taco S, =3 2i(2i-1)=> (4 -2i)= 421 —Zzz
i=l1 i=1
:4n(n+16)(2n+1)_n(n+1):n(n+1)(4n—1)
100.(100+1)(4.100-1)
= Sy = 5 = 1343300

Vi dy 3: Cho tong S, =1.4+2.7+3.10+...+n(3n+1) véi ne N'. Biét §, =294 va

Zn:i=1+2+3+...+n=—n(n2Jrl iz =142°+3%+..+n* = (”+1)6(2”+1)
i=1 i=1

Tinh gia tri cia k.
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Huéng déin gidi
Ta c6 S, =Zn:i(3i+1)= n

i=1 i=1

(37 +1)=3Zn:i2+zn:i
i=1 i=l1

3n(n+1)(2n+1) n(n+1) )
= o + 5 :n(n+1)

=8, =k(k+1) =294 & k> +2k* +k =294
& (k=6)(k* +8k+49) =0 < k =6.

Vidu4: Cho S = 1—l + 1—l + 1—l ..t 1—L . Tinh Sio.
" 2 4 8 2"

Huéng dén gidi
Taco S, =n— l+i2+ig+...+i
2 20 2 2"
DzitM:l+i2Jr%+...+i:>2M:1+l+i2+...+L71
2 20 2 2" 2 2 2"
:>2M—M=M:(1+l+i2+...+ llj—(l+%+%...+ij=1—i
2 2 2" 2 20 2 2" 2"
1 1 1
:S"zn_1+2_":>SIOZIO_I+F:9+F
+ Bai tap tu luyén dang 4
Chu 1: Cho tong S(n)=2+4+6+...+2n. Khi d6 Sso bang
A. 900. B. 930. C.901. D. 830.
Cau 2: Cho tong S(n)zl+i+i+...+ ! . Khi d6 cong thirc tinh tong S(n) 1a
1.2 23 34 n(n+1)
n n 2n n
A. S(n)= . B. S(n)= . C. S(n)= . D. S(n)=—.
()n+2 ()n+1 ()n+1 ()2"
Chu3: Chotdng S, =—>— 4+ 4+ 2 Giuiswn
(12)° (23) (34) [n(n+1)]
AL 2L c. p. 20
120 121 121

Cau 4: Tong S =sinx +sin2x +...+sinnx (voi x # kn) co cong thirc thu gon 1a

X 2n+1 X 2n—1

COS ——COoS X COS ——COoS X
A S=—2 2 B.S=—2 2
ZSini ZSini
2

X 2n+1 X 2n—1

COS ——CO0S X COS ——CO0S X
C.§5=—2 2 D.S=— 2 2
2cos > 2005%
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, L1 1
Caus: Tong S, =—+—
au ong S, 1'4+4.7+7'10+ +(3n_2)(3n+1)

o3 B.S =—" c.s =—"
3n+1

A. S = . L= .
3n—-1 3n+1

Chu 6: TongS, =1.3+2.5+3.7+...+n(2n+1) c6 cong thirc thu gon 1a

A n(n+1)(4n+l) B n(n+1)(4n+5) C n(n+1)(4n+5)
. 2 . . 6 . . 1
Céu 7: Tong S = 4.51°°.G+5—12+5—13+... +51—100j+1 c6 két qua bang
A. 51()() _1. B. 51()()' C. 5101 _1.

Céu 8: Tong S =i+i+i+...+ 2 ¢6 két qua bang

1.3 35 57 97.99

A B. 2. c. >
98 99 99

,neN" ¢6 cong thirc thu gon 1a

D. S, =

n

3n-2

D. n(n+1)(4n+1)'

D 51()1

D. 1.

6

Ciau9: Cho S, =1+23+3.3° +...+n3"". Khing dinh nao sau ddy ding véi moi n nguyén duong?

As =21 1y B.5, =2 1 M3
4 2 4 2
c.s =113 D.§ =21 M3
4 2 4 2
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PAP AN
BAI 1. PHUONG PHAP QUY NAP TOAN HQC, DAY SO
Dang 1. Quy nap toan hoc

1-B 2-D 3-C 4-C 5-D 6-B 7-D 8-A 9-B 10-B

HUONG DAN GIAI CHI TIET

Cau 1. Chon B

Ménh dé A(n) ding voi n=k v6i k> p

Cau 2. Chon D

Lap Iuan hoan toan dang.

Cau 3. Chon C

(Dk € A: s6 nguyén duong k thudc tap A.

(IDne A= n+1eANVn>k: néu sb nguyén duong n (n > k) thudc tap A4 thi sé nguyén duwong ding
ngay sau no (n + 1) ciing thudc 4. Moi s nguyén duong 16n hon hodc bang & déu thudc A.

Cau 4. Chon C

Budc 1 sai, vi theo bai toan 7> p nén ta phai chimg minh rang 4(n) dng khi n=p.

Bude 2 sai, khong thé “Véi s6 nguyén duong tiy y £” ma phai 1a “Véi sb nguyén duong &, (k > p)”.
Cau 5. Chon D

Tht véi n=1,n=2,n=3 ta két luan dugc dap an D sai.

2n(n+1)(2n+1)
3

Taco 2°+4> +6> +..+(2n) = méi 13 két qua ding,

Cau 6. Chon B

n

Ta co 51:%,52:%%:%: du doan S, = I
n+

1 1
Vo1 n=1, taduoc §, =—=—— (din
12 1+1( &

Gi str ménh d& diing khi n=k(k>1), the a4+ -k
1223 " k(ke) ke

Ta co L+L+...+ =—
2.
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11 1
12 2.3+"'+k(k+1)+(/<+1) k+2)_k+1+(k+1)(k+2)

11 1 K +2k+1

1 k 1
(
1

12 2.3+"'+k(k+1)+(k+1)(k+2) (k+1)(k+2)
1
(

1 1 1 k+1
S ——— 4.+ + =
1.2 23 k(k+1) (k+1) k+2) k+2

Suy ra ménh d¢ ding véi n=k+1

Cau 7. Chon D

Taco u,, =u, +(—1)2" =u, +1=u, =2u, =3u, =4;...

Dé dang dy doan duogc u, = n.

That vay, ta chimg minh duoc u, =n (*) bang phuong phap quy nap nhu sau
Véi n=1=u, =1. Vay (*) dng véi n=1.

Gia str (*) ding v6i n=k (keN'), taco u, =k

Ta di ching minh (*) cling ding vé1 n=k+1, thcla u,,, =k+1
Thét vay, tir hé thitc xac dinh day s6 (u,) ta ¢6 u,,, =u, +(~1)" =k+1
Vay (*) dung véi moi ne N, Sb hang tong quét ctia ddy sb 1a u,=n.

Cau 8. Chgon A

1
Taco u =3u, 25”1 Z%;us =—Uy =5

Ta di chimg minh cho déy sb c6 s hang tong quat 1a u, =

n-1

That vay, n=1 thi u, =3 (dung).

Gia st voi n=k (k>1) thi u, = % Ta di chimg minh #,, =or

1 1 > . .
Taco u,, = Euk = 5% = 2—3k (diéu phai chirng minh).

n—1

Vay s6 hang tong quat ciia day s 1a u, = 2i
Cau 9. Chon B

Chirng minh u, —\/Evn = (\/5 - l)zn )
Taco u, =~2v, =’ +2v> =22u, v, = (uH v, )2

Mit khac u, —~/2v, :3—2\5:(\5—1)2 nén (1) dang véi n=1
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Gia str u, —\/Evk =(x/§—1)2k ,taco u, , —\Ev,m =(u—\/§vk)2 =(\/§— 1)21{+1
Viy (1) dang véi Vn > 1

Taco u, +x/§vn = (\/E-f- 1)2’1

2u, = (\/EJF 1)2n +(\/§ - 1)2”
=
W, =(V2+1) ~(V2-1)

Do d6 ta suy ra

1
V =——
n 2\/5

Cau 10. Chgon B

, é[(ﬁ )+ (V2= 1)2”}
{(\/L ) -(V2- 1)2/1

a
1+cosa ;0 a 1+COSE ;o a
Do O<oa<mnén u, = =,[cos” — =cos—;u, =\|———= =,[cos” — =Ccos—
2 2 2 2 2 4

1

Vay u =cos (Z'iij v6i moi ne N, Ta s& ching minh bang quy nap.
Véi n=1 thi u, =cosa (diung).

cr g * ., a , . a
Gidstvéi n=keN tacod u, =cos| —- |. Taching minh u, , =cos| ——
k 2k—l k+1 2

k-1
(04
1+u 1+COS(2HJ a a
Thatvay w., =y =7, \/(?j[z_j

Ny . a
Tir d6 ta co u,y,, = cos (Wj

Dang 2. Tim s6 hang va xac dinh cong thirc s6 hang tong quat cia diy sé

1-C 2-B 3-A 4-D 5-C 6-C 7-B 8-A 9-C
10-A 11-B 12-D 13-A 14-C 15-D 16-C 17-C 18-A
19-B 20-A 21-B 22-A 23-A 24-B 25-C

HUONG DAN CHI TIET

Cau 1. Chon C

Ta cd uy, =2u, +3=2.(2u; +3)+3=4u, +9-4.7+9=37.

Cau 2. Chon B
Tacod 7922=7921+1=89"+1=>n=289
Céu 3. Chgn A

Gia str u, =-19(neN’)
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=5 .
Suy ra —nz+n+1=—19<:>—n2+n+20=0<:{n 4<:>n=5 (do neN").
n=-—

Vay s -19 13 s6 hang tht 5 cua day.
Cau 4. Chon D

12 +2.11-1_71

Tacoum, === 6

Cau 5. Chon C

=2 .
Tu Htacou,, —u =5
u,, =u, +5neN

= day (un) 1a mot cap sd cong voi cong sai d =5 nén U, =u+9d=2+45=47
Cau 6. Chon C

Taco 8=7.1+1;15=72+1;22=73+1;29=74+1;36 =7.5+1

Suy ra s6 hang tong quat u,=Tn+1

Cau7.Chon B

. 0 1 1 2 2 3 3 4 4
Taco 0= == == = ==
0+12 1+13 2+14 3415 4+1

Suyra u, = .
n+1

Cau 8. Chgon A
Ta c6 u,,, =2.2019 +1=4039

Cau 9. Chon C

167 201 _167  g4(241)=167(n+2) < n=250
84 n+2 84

Taco u, =

Vay % 1a s6 hang thtr 250 caa day s6 (un)

Céu 10. Chon A

a.(n+l)2 3 a(n+l)2
(n+1)+1  on+2

Tacou, =

Cau 11. Chgon B

n(n—1)
2

Taco u,=5+1+2+3+...+n—-1=5+

Cau 12. Chgn D
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0, —%(ulﬂ)—%, “, %(u2+1):1, 0, %(u3+1):%,
u5=%(u4+1):2, u6=§(u5+1)—§; u7=g(u6+1):3,
=t ) =2 =gt )= = ()=
ty =12 (140 +1) =5

Chu 13. Chon A

Taco u, =Lu, =u +3u; =u, +5;u, =u, +7;..;u, =u, +(2n—1)

Cong timg vé v6i vé clia céc ding thire trén va it gon ta dugc u, =1+3+5+7+...+(2n-1)

Ciu 14. Chon C

=1

u, =1+2=1+1.2;

u, =1+2+2=1+2.2;

u, =1+2+2+2=1+3.2;

u

w, =1+2+..+2=1+(n-1).2
Chirng minh quy nap ta duoc u, =2n—1.
Cau 15. Chgn D

1
u =—
2
u, =2u,
Tacod qu, =2u,
u,=2u,

A A 1A o 7 M ’ A 1 - _
Nhan vé v6i vé cua cac dang thire trén, ta dugc u,.u,.u,..u, = 5.2" Ly, S u,=2""

Cau 16. Chgn C

, 3 4 5 n+l1
Taco u, :—E;u2 :—E;u3 :—Z; ... suy ra dugc u, =— .

n

Cau 17. Chon C

u =1
_ 2
u, =u, +1

Tacé Ju, =u, +2°

n n

u,=1u,, +(fl—l)2

2
n.
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n(n—l)(n—Z)
6

A A Ao r gl . A 2
Cong ve vdi vé cua cac dang thuc trén, ta duge u, =1+1° +2° +..+(n—-1) =1+

Cau 18. Chon A
M]{:#:?:izl{:S(do keN").
k“+1 k" +1 13

Cau 19. Chgon B

.

'

u, =u, +2
Ta cd l/l3=l/£2+4

Uy = Uy +2.49

Usy = Uy +2.50
Cong vé voi vé céc dang thire trén, ta duoc u, :%+2(2+3+... +50) = %+2(25.51—1) =2548,5.

Cau 20. Chgn A

Ta co

S hang thir 1 ¢6 1 chir $6 0;
S6 hang thir 2 ¢6 2 chit s6 0;
S6 hang thir 3 c6 3 chit s6 0;

Suyra u, c6nchirso 0.

. . . 1
Cong thirc 56 hang tong quét cua day so 1a u, = —=0,00...01

n

n chirs6 0
Cau 21. Chgn B
(n+5)(n+4)(n+3)(n+2) 143P 143(n+5)(n+4)

Taco ¢! = )
24 96P . 96
v - Cj+5 B 143P . _ (n+5)(n+4)(2n+17)(2n—7) S 0VnzdneN
96P 96

n+3

Vay céc s6 hang am 13 x,;x,;x, .
Cau 22. Chgn A

u =2

u, =u, +2.2-1;

Taco Ju, =u, +2.3-1;

u,=u, +2.n-1

n
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Cong vé v&i vé ca céc dé'ing thirc trén rdi rat gon, ta dugc
u,=2+2.(243+...4n)—(n-1)=2+(n-1)(n+2)-n+1=n>+1
Cau 23. Chgn A

Tacou,, =u, +(—1)2"+l =u,—1

u =L, =u,—Lu,=u, —L..;u,=u, -1

Cong vé vGi vé cua céc dé'ing thirc trén, ta duoc u, = 1—(n - 1) =2-n.

Cau 24. Chgon B

Taco yu, :\/§:2cos§:2cos2£2;u2 =V2+2 :2cosg:2cos2—n3
, T
Du doan u, =2cos—-
2n+
, . p s A , , e
Chung minh theo quy nap ta cé: u, = ZCOSZ = JE, cong thtc (1) ding véin = 1.
Gia sir cong thie (1) ding v6i n=k,k>1 tacéd u, = 2005%

Tacod u,,, =+2+u, =,/2+2cos 221 = \/2(1+cos 2232) :\/4cosz(zz2j =2cos 222

T
2k+2

(viO<

<g véimoi k>1).

Suy ra cong thtce (1) ding véi n=k+1

T

Vay u, =2cos el ,VneN". Suyra uy,, :2cos2L

2019

Chu 25. Chon C

u =1

_ 3
u, =u, +1

Tacd quy =, +2° =u, =1+ +2% 4. +(n-1)

=u +n’

n+l = “n

u

2

Ta lai c6 1’ +23+...+(n—1)3 =(1+2+3+...+n—1)2 =[”(”2_1)j
2
Suyra u, :1+£@]

n 22020

, -1
Theogiéthiéttac()1/un—122039190<:>—n(n2 )22039190<:>n(n—1)24078380<:{ < 201
n<—

Ma 7 14 s6 nguyén dwong nhé nhit nén n = 2020.
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Dang 3. Xét tinh ting, giam va bi chin ciia day so

1-A

2-C

3-A

4-C

5-A

6-A

7-A

8-D

9-C

10-C

11-B

12-B

13-D

14-C

15-B

16-C

17-D

18-B

19-B

20-B

21-D

22-C

23-C

24-A

25-A

26-A

27-D

28-C

29-B

30-C

HUONG DAN GIAI CHI TIET
Cau 1. Chgn A

u,,, =sin nén B ding.

n+l1

Do -1< sinE <1 nén day s6 bi chan, do d6 C dang.
n

. . T .. m 3 U <Uy o p R 2
u, =sinnt=0,u, = smE =lu,= s1n§ =7 .Do nén day so khong tang, khong giam.

Uy, > Uy
Viay D dtng. Do d6 A sai.
Cau 2. Chon C

1

Ta xét dap an A: u, SN 2
2" 2
4

n
=

1
Ta xétdap an B: u, = — 3
2n” +1 _2
9

=u, >u, =>Loai B

4 =2_16
n2+1:> 175 40
342 5 25

Uy, =—=—
8 40

Taxétdap an C: u, = = u, <u, = Chon C

u, =0
Ta xét dap an D: unz(—Z)n\/n2—1:> u2=4x/§ =u, <u, >u, = Loai D
u3=—8\/§

Cau 3. Chgon A

n n+l
52 >0,VneN =u, = > 5
n (n+1)

Taco u,=

ot ti s Mo _ 5" 0’ 5n® i’ +2n+1+44n’-2n-1_

+211(11—1)+2112—1
, (n+1) 5" > +2n+1 n>+2n+1

5 >L,VneN
n+2n+1

n

Viay (un) 1a day sb tang.
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Cau 4. Chon C

Xét dap an A:
Tacdu =" "2 Khidou  —u =""2 173 >0,VneN’
n+1 n+2 n+2 n+l (n+1)(n+1)

Viay (un) 1a day sb tang.
Xét dap an B:

:”T”. Khido u  —u :n+l—ﬁ:%>0,VneN*

Taco u, =
2 2

u

n .
5’ n+l
Viay (un) 1a ddy sb tang.
Xét dap an C:

. 2 2 u n’ n’ .
Taco u, =—;u,,, = > =2t = ><—=LVneN
n (n+1) w, (n+1) n

Vay (un) 1a diy s6 giam.
Xét dap an D:

. -1 1 -1
Ta co u, =?;u2 :§;M3 ZE

Vay (un) 1a diy s6 khong ting, khong giam.
Cau 5. Chgn A
n—n+l<n’+2n+2 (do n>0)

n’—n+1

> <1, v&1 moi n.
n +2n+2

Suyra u, =

Cau 6. Chon A

Taco u,=3n+6=u :3(n+1)+6=3n+9

n+l
Xét hiéu u,,, —u, =(3n+9)-(3n+6)=3>0,VneN"
Vay (un) 1a day sb tang.

Cau 7. Chgon A

Sl 31 37 -1-23"42 341
n 211+1 2n 2n+l 2n+l
Cau 8. Chon D

Taco u,, —u >0= day (un) 1a day s tang.

Diy s6 u, =(~1)"v/n 1a ddy s6 khong bj chan vi lim|u,| = lim+/n = +o0

Cau 9. Chon C

Nhén xét: Mbi s6 hang tht ba tré di luén bang tong cua hai sd ding ngay trudc nd. Dong thoi s hang
d4u tién va s6 hang thtr hai cta diy 1 cac sb duong nén dé thiy diy sé 1a mot day ting.

Céu 10. Chon C
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Xéthiéu u,,, —u, = (au, +1)—(au,_, +1)=a(u, —u, )
Apdung, tacé u, =au, +l1=a+l=u,~l=a=u,-u =a
=u,—u, =a(u,—u)=a’;

=Su,—u,=a(u,—u,)=a’;

=u, —u =a >0

Dé day sb (un) tang thi u, >u, , >..>u, >u, = a>0
Cau 11. Chgon B

Pap an A, C day khong tang, khong giam.

e~V = 2 _ 2 >0,vneN nén (vn)lédﬁyséténg.
n+l n+2

Xétdap an B, taco v, =1— =>v

n+1
Cau 12. Chgon B

Vi cosn<1 nén u, < n. Phatbiéu (3) dung.

Day khong tang, khong giam va khong bi chan dudi.
Vay c6 1 phat biéu dung trong 3 phat biéu da cho.
Cau 13. Chgn D

u = _ nén diy sb ting. Phat biéu (1) ding.

Tacoé VneN ,u,, —u, ( )2 0
I+n) >

Vi ddy sb ting nén diy s6 bi chin dudi boi u;. Phat biéu (2) ding.

Talai co u, =Lu, =u, +?§”3 =, +3_2;”n =u,, +?
2 , 1

Cong cac dang thirc trén theo tung vé, ta duge u, = u, +2—2+3—2+...+? (*)
1 1 1 1 1 1 1 1 1 1

Meﬁtkhéc —2< = __:>(*)<:>un =1+t 4. .+ __
n n(n—l) n—-1 n 1 2 2 3 n-1 n

Su, :1+l—l<2,VneN*
n

Viy day sb bi chan trén boi 2 nén phat biéu (3) ding.
Cau 14. Chgn C

d — bc
Xét hig U, = .
éthiu u, , —u, [c(n+1)+d(cn+d)]

. Day s6 (u, ) 1a day so ting khi ad —bc >0

Ma ¢ >d >0nén chi co diéu kién ¢ dap an C dé ad —bc >0.
Cau 15. Chgon B

Tacoé a,, —a, =2y n+1-2"-n=22"-2"+1=2"+1>0,Vne N’

Vay (an) 1a diy sb tang.
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Céu 16. Chon C

0< 1+l <2,¥Yne N’ nén diy sb xac dinh boi a, =1 +lle‘1 mot day bi chan.
n n

a,, —a, =(n+1)2 —n* =2n+1>0,Vne N nén diy s6 xac dinh boi a, = n’ 14 day ting.

a. —a =(1—(n+1)2)—(1—n2)=2n—1>o,VneN*nén day sé xac dinh boi @, =1-n’ 1a day sé giam
va khong bi chan dudi.

a,=-1<a, =4>a, =-9 nén diy s6 x4c dinh béi a, =(-1)" n* la ddy khong tang khong giam.

Ciu 17. Chon D

Xéthiéu u,,, —u,, =au, +(1-a)u,—u,, =(a—1)(u,., —u,)

=u,—u, =(a—1)(u, —u,)=(a-1);

= u, —u, =(a—l)(u3—u2)=(a—l)2;

u,, —u,=(a-1)" >0

Dé day s6 (u,) ting suyra a—1>0<a>1
Ciu 18. Chon B

i n+1 u 1 u
Tacod u,,, =—u, & =——1
Sn n+l 5 n

< u A X A oA e I
bat v, =—,Vn>1. Suy ra (v, ) 1 cap so nhan c6 cong bdi g =— va v=

n 5 5
)
Taco S=S"H _ szvll_q zl. 5 21_5 _lzTn
o kAT 1-g 5 1_1 4" 5"
5
2018 _q
Do v, >0,Vn =1 nén (7,) la day tang. Suyra T, <W:T2M < n<2018

Cau 19. Chgon B
1 1

(n+1)+y(n+1)' =1 Cnedniol

Tacou,,—u,= <0

Viay day (un) 1a day sb giam.

Cau 20. Chgon B

Du doan day giam sau d6 chimg minh u,,, —u, <0 bang quy nap toan hoc.
Tir gia thiét suy ra u,>0,vneN".

Tacou, —u, zé—2=_—3<0
4 4
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Gia sir: u,,, —u, <0,Vk>1

k+1

2 2
A u,  +1 wu +1 1
Xethidu u,, —u,,, :H;T_I\T :Z(ukﬂ +uk)(uk+1 _Mk)< 0

Theo nguyén li quy nap suyra u,,, —u, <0,YneN

Viy diy sd (un) 1a day sb giam.

Cau 21. Chon D

Taco u, 22,vn= (un ) bi chén dudi; day (un) khong bi chan trén.
Cau 22. Chgn C

n+l n n+l
Tace Mo 2 2020 m_ 2 s
u (n+1)! n! (n+1)! 2" n+l1

n

Ma u, >0,Vn nén u,, <u,,Vn>1= day (u,) la ddy s giam.
Vi 0<u, <u, =2,Yn>1 nén day (u,) la day bi chan trén.

Cau 23. Chgn C

Taco u, >0,Vn=1

2 2
V' +n+1 / +n+1 « L
ot _ nn = Z " <LVneN =u A <u, Vn>1= day (un) la day so giam.
n +3n+3

u, \/(n+1)2+(n+1)+1 B

Mit khac O<u, <1= day (un) la day bi chan.

Cau 24. Chgn A

TaC(')O<un<L+L+...+ ! =1- ! <1
1.2 23 n.(n+1) n+1

Day (un) bi chan.

Cau 25. Chgn A

Taco u,,, = Q/m =>u, > Q/E =u,,VneN =(u,) la day sd tang.
Cau 26. Chgn A

Ta dy doan day sb nay bi chin.

Ta s& chimg minh bang quy nap —2 < u <1,VvneN

Véin=1tacd -2<u <1 (ding).

Gia sir ménh @& trén ding véi n=k>1. Tacla -2<u, <1

3_13%“1( S%:—2S%uk—lﬁ—%3—2£ukﬂ <1

Theo nguyén 1i quy nap ta da ching minh dugc —2<u, <1,Vne N’

Vay (un)lé day s6 b chan.
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Chu 27. Chon D

Xétday (a,) ¢6 a, =Nn’+n>0,YneN" nén day s0 (a,) bi chan dudi.

Xétday (b,) c6 b, =n’ +2i >0,Vne N nén ddy sb (b,) bi chan dusi.
n

Xét day (c,) o ¢, = (—2)" +3,Vne N nén diy s6 (c,) khong bi chan.

2

Xeét day (d,) c6 d, =—"— ¥neN'.
n +2

Taco n’ ~3n+2=(n—-1) (n+2)20,¥neN = n’+223n=0<— :
n-+

Cau 28. Chon C

! 1
Xét - L1
Gk k1 k

1 1 11 1 1 11
Suyrau, <—+|1-——|+| == [+| =—— |[+| =——— |+
[ e 5

Vay dau s (u, ) bi chan.

n-1 n 2 n

Cau 29. Chon B

Xét |u,|=|asinn+beosn| <|a|+[b| = —(|a| +|b]) < u, <|a| +|b]
Vay day s6 (u,) bi chan.

Cau 30. Chon C

Taco u, :x/f;uz :\/2+x/§;u3 2\/2+\/2+\/§;...;un :\/2+x/§+\/2+...+\/§

Do u,,, —u,>0 nén (u,) la diy 50 ting.

Lai co V2 < u, <2 suy ra day s6 bi chan.

Dang 4. Tinh tong ciia diy s6

<1=(d,) bi chan.

n 11 :§_l<—:>0<un<§,VneN*
2 2

1-B 2-B 3-D 4-A 5-C 6-C 7-B

8-C

9-B

HUONG DAN GIAI CHI TIET
Cau 1. Chon B
Taco §,,=2+4+6+...+60

=28, =(2+60)+(4+58)+(6+56)+...+(60+2) (c6 30 ngodc don)

(2+60).30

=8, = 930

Cau 2. Chon B
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1 1 1 1 1 1 1 1 1 1  n
+ 1

1 1
S(n)=—+—+—+..+ =1- =
1.2 23 34 n(n+1) 1 2 3 4 n-1 n n n+l n+l n+l

Cau 3. Chon D

Cach 1:
., 3 11 5 1 1
Ta co —=——— S=———
(12 1 4(237 49
Suyra S, =———+———+ 1 1 2_n(n+22)
9 n (n+1) (n+l)
A 10(10+2) 120
Vay §,, :(—2)2—.
(10+1)" 121
Cadch 2:
TaCéSIOZ 32+ 52+ 72+...+ 21 2
(12)° (23) (34) (101
Suyra S —1—14-1—14_ +L_L—1_L_@
y 10_1 4 4 9 eee 102 112_1 112_121.

Cau 4. Chon A

R ) .X . X ) .X
Ta co ZSmE.S :2smx.sm5+251n2x.sm5+..+2smnx.sm5

X 3x 3x S5x 2n-1 2n+1 X 2n+1
= C0S——C0S—— +COS—— —COS X — +...+COS X X —cos X =C0S——CO0S
2 2 2 2 2
X 2n+1
COS — —CO0S X
Vay S =
2sin
2

Cau 5. Chon C

1 1 1 1 1 1 1 1 1 1 1 1 n
S, ==||l-—|+| == |+|=——= |+| =——= |+ + - =—|1- =
3 4 4 7 7 10 10 13 3n-2 3n+1 3 3n+1) 3n+1

Cau 6. Chon C

5, =Yi(2i+1)=>3 (2i2+1)=22":,-2+z":i=2”(”+1)(2n+1):n(n+1):n(n+1)(4n+5)
! = i=1 i1 6 2 6
Céiu 7. Chon B
- 1 1 1 1
Dat M=ttty
Taco SM:1+§+5%+...+5%

1 1 1 1 1 1 1 1
:>SM—M=(1+g+5—2+...+5Ej—(g+?+§...+wj=1—51T
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100 _
:>4M=1—L:>M—5 !

5100 - 4'5100

Cau 8. Chon C
21
S 3

| —

Tacéizl—l;

1.3 1 33

Dodo § =2 —~+1 1
1 3 3

Cau 9. Chon B

Taco 35, =3+2.3"+3.3 +...+n3"

Tird6 25, =—1-3-3*—..—3""+n3" <25, =

geee

L B B L
5 97 99 99 99

5]00 _1

= S — 4.51()0. 4 5100 +1 — 510()

198

n

+n3' &8 =-

3" -1

+£.3
2

n
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