Chuyén dé day sb 1ép 11

Chitomg 3.Day s6 - Cdp 56 cfng . - Cdp s nhdn

CHUONG 3. DAY SO - CAP SO CONG
- CAP SO NHAN

§1. Phwong phap quy nap toin hoc

A. Tém Tit Gido Khoa .

B¢ chitng minh ménh dé chifa bién A(n) i ménh dé ding vai moi gid tri nguvén duong cua n, ta the
hi¢n hai bwde sau :

e Bude 1 : Chifng minh A(1) ding .

o DBude 2:Vai vx e 2, chitng minh néu A(k) ding thi Ak + 1) ciing diing .

B. Giai Todn .

Vi du 1 : Chaing minh véi moi s6 nguyén duong | ta luén 6 :
1+3+5+..+2n-D=n" (1)

Giad : Chi ¥ v& @i (VI cdnsdhang .n=1:VI=1,n=2:VI=1+3...
o Véin=1:(1)& 1= 1" : ménh dé niy diing . Vay (1) diing khin = 1.
o Gidsir(l)dingkhin=k < 1 +3+5+...+(2k- )=k’ (2), 1a clnfng minh (1) ciing diing khi n =k
1 T+3 454+ 4+ 02k-D+Rk+D=1]=(k+ 1) (3)
That viy : VT 5= VT + [2k+1)=1] = VP, + [ 2k + 1]
=kP4+2k+ I =(k+ 1)
=VP;, ( dpem)
Theo phuong phip quy nap , (1) diing vai moi s6 nguyén duong n .

Vi dg 2 : Clning minh riing so a, =L +—1~+...+ ! . (1) véimoi sdnguyén duong n.
1.2 23 nin+1) n+l
Giai :
" | | . . . .
o Voin=1:(1% ay= —=——:ding . Viy (1) diing khin=1.
1.2 1+1
o Gia sir :l}dl'lngkhin=k@ak=L+L+....+ L = X (2) . ta chiing minh (1) cling diing
1.2 2.3 kik+1) k+1
. k+1
khin=k+1 & a,= L'i'—"'...'f" ! - ! = .
1.2 23 k(k+1) (k+1)xk+2) k+2
. 1 k | N
Ihity vy 1a,, =a, + = - ( theo gid thiét quy nap(2) )
e T T hk+2) K+l (k+1ik+2) £ TR
o k(k+2)41 K 42k+l (k1Y
Sk D(k+2) (k#D(k+2)  (k+Dik+2)
k+1
= mldpunj

Viy (1) diing véi moi s6 nguyén duong n .

Vidu 3 : Chitng minh s u, = 13" — 1 chia hé&t cho 6 véi moi s6 nguyén duong n (1)
Giai :
o Vdin=1:u,=13"-1=12chia héicho 6. Viy (1) diing khin = 1
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Chuyén dé day sé lop 11

Chitemg 3.DAy s& - Cdp s& cdng . - CAp s& nhdn

¢ Gid sir (1) ding khin=k < u, = 13" - 1 chia hét cho 6, ta ching minh (1) ¢cling ding khin=k + 1 =
Ut = 134 — 1 chia hét cho 6 .

That vy : g = 13" = 1=13.13* - 1 = 13(13* - 1) + 12 = 13u, + 12. Vi u, chia h&t cho 6 v& 12 chia hé&t

6 nén ug, chia hét cho 6 (t6ng hai s& chia hét cho 6 1t mdt s6

chia hét cho 6 ).

C. Bai Tdap Rén Luyén
3.1. Chitng minh véi moi s6 nguyén duong n , ta cé :
¥
o+ IR 40 £ 4 it DT INZAHD
2 6
¢)14+27+...+0(3n+1)=n(n+ 1)

a)l+2+.. +n=

3.2. Chitng minh véi moi s6 nguyén duong n , ta c6 :
1 1 1 n

a) —+—+...+ =

1.3 35 (2n—12n+1) 2n+1

blon+2n-1+..+(n-1)24+n 1= én{n+l}(n+2)

2.3 n n+2
¢) —+—+—+.. +—=2-
2 4 8 2" 2

3.3. Chitng minh véi moi sd nguyén duong n , ta cé :
A(l+x)"z2 l+nxvaix>-1.

n &0 s L]
m{n_H]f-_fn+l cp[“”‘|<_:“+h véia 20,b>0.
n 2 2

4
| 1 13
+ Foet—>—
n+l n+2 2n 24

¢)

3. 4. Chning minh véi moi s6 nguyén duong n , ta cé :
a)u, =6 +10.3" chia h€icho 11 .
b) tich cua 4 s6 nguyén duong Lién ti&p chia hé't cho 24 .
c) 6"+ 8"  chia h€l cho 14 khin 1&

a

diu,=52" 7 +3" ' chia hét cho 19 .

3.5. Theo mét truyén ¢ , trong mét hang dong tai mot ndi nao dé , ¢é mot vi than dang thye hién mét
cng viée budn 1é nhy sau . Trde mit 6ng ta 1a ba mim ving . Trén mim thit nhit cé mét thdap tao bdi
64 dia kim cucng 6 18 & gilf . Cide dia ¢6  kich thude khdc nhau ddt chdng 1én nhau xuyén qua mdt thanh
ngoc sao cho dia trén ludn nhd hon dia sdt bén dudi . Mam thif hai vA mim thit ba cling cé mét thanh
ngoc & gitia .Céng vi¢e cia vi thin 1A di thdp dia kim cuong tf mém thif nhat sang mim thi ba theo
quy tic sau

* Mdi lin chi dudc dii mot dia .

o Liic nio dia & trén cling nho hon did bén dudi

s C6 thé dit dia dang disi tam trén mam thif hai , nhung ciing theo ludit 1 dia trén nhd hon dia dwdi .
Thi dy voi thip 2 dia , goi dia 1 1a dia nho | dia 2 1a dia Idn , ta thuc hién cdc bude sau :

* Dididia 1 vio mim 2 .

* Difidia 2 viomdm 3,

o Diidia 1t miam 2 viomim 3.
Ta cin it cd 3 dong tic A€ hoan 14t
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Chuyén dé day sb 1ép 11

Chitong 3.D8y 86 - Cidp sé cdng . - Cdp s nhdn

Mim | Miam 2 Mam 3

Chidng minh fing vi thdn cin 2™ - 1 dong tdc d€ hoan 131 cong vigée . Gia s mdi dong tic kéo dai ding 1
gidy , hoi cdn bao nhiéu thifi gian d& chi'm dift cdng viée . Truyén thuyét k€ ring khi viéce didi 64 dia duidc
hoan tat thi dé cfing 14 ngay tin thé cua lbai ngurdi .

D.Huéng din - Pdp s,

3La)*Véin=1: VI =VP=1=>ménh dé ding khin=1.

k+1) .
" Gid s L H 24, bks K :}.matm:
| kik +1) +2(k +1
1424, +k+(k+1)= kfk: ”-k-}]:%
ik +1+1 i
= DIREDTI s munh dé ding khin = k+ 1
5 11+ 12
By *Vein=1:Vi=iic], vpa DEHD) :'[ 2D
]
— . kik+1)(2k
ROkt 1P AR bl s SEEINEETD : it
+ 2 ¥
=P 42 o +k+ 1) = —k{kH:'kH}Hk +1)°
ik + DK + 1+ 60k + 17
N f
_ (k+ DIk + D+ 6k + 1)
- 6
_ (k+D(2K* +k +6k +6)
- 6
_ (k+D2K* + Tk +6)
- 6
(k+1k+202k+3)
- f
_(k+ Dk + D +112¢k + 1)+ 1]
6

=> ménh dé dingkhin=k + 1.
c)“"“v’din:l:‘."'l':rl-:‘:'}’: I
3 2141
*Gid sl 14427+, .. +k(3k+ ) =k(k+ 1)
== 14 +27+. .. +k(3k+ D4k + D[3k+1) +1] =k(k + 1V +(k+ 1) Gk +4)
= (k+ DC +k+ 3k +4)
= (k + 1)(k +2)°

=>ménh dé dingkhin=k+ 1.
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Chuyén dé day sé lop 11

Chuemg 3.Diy s0 - Cdp s& edng . - Cdp 56 nhdn

| 1
32 a)*Vdin=1:VI=—=VP= —
1.3 2+1
* (iia sir —]~+-I—-+.,.+ : = =
1.3 3.5 (2k-Di2k+1) 2k+1
=> L|Lr i L i : o | A
13 35 7 (k-DRk+1D) Ck+1)2k+3) 2k+1 (2k+D(2k+3)
_ k(2k+3)+]
2k + 132k +3)
_ 2k +3k+1 (k+DiZk+1)
T (2k+D(2k+3) (2k+1)2k+3)
=L=> ménh dé ding khin=k + |
Ak+D+1

b *Vain=1:¥VI=11=1,VP= %.I.E_?p:l
G sT Lk+2k-D+.. +k-1)2+k. 1= %mn}(kum}

- : |
1HmeMMymMMLmﬂ}+1k+lm—lﬂm.+k2+m+llhzEﬂk+Mk+3m+3Hh
LAy — (D) vEvaivE i (k+ D) +k+ (k-1 +...+2 +] =

1 1
Fik+|ﬂk+2ﬁk+3j-Fkik+|nk+2}uz
i i

K+ 1)k +2 .
vigy= S (heo bai 3 1. a)

(k+1)k+2)

g |

VP@3) = é.{k+1nk+:ﬂk+3—k}=

Vay ta ¢b dpem |

C2Ak+2) - (k+D)

k-l

~o => ménh dé diing khin=k + 1

33.4)*Véin=1:VI'=VP=1+x.Viyménh dédingkhin=1.
*Gid s (1+x) = 1+kx (1) =>(1+x)**'

cho l +x>0)
511ym:{|+x}"” > l+kx+x+kx” = l+kx+x(vike’ =2 0)
H:J.3'||2I+:lc}|]‘+l = l+(k+ 1)x ==ménh dEdl’mgkhin:k+l.

b)*Véin=1:VI=VP=2=>ménh dédingkhin=1

)

k
* Gid st (%] <k+1 (1)

) -G53

[k+2
=
k+1

k+2
k+1

k+2
k+1

k+1
k

=

k+2“](
k+1,

=(1+x)(1+x" = (1+x)(1+kx) ( nhiin hai v& coa (1)
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Chuyén dé day sb 1ép 11

Chitong 3.Diy s0 - Cdp 56 cgng . - Cdp 56 nhin

k+2 k+l1 5
VI —— S ——=>kik+2) =(k + 1) ( diing )
k+1 Kk .
k+2)" [k+2]
= = (k+1)y (dodl))
[k+|] Lk+1
<k+2
Viy ménh dé dingkhin=k+1.
s a+bl _a*+b* a+b" a+t1n{:-|+'|:n‘l a+b a*+b*
) Gia sif < = J = Jg ?
2 2 2 21 2 2 2
k=l okl kel ok ook
=}[a+h] <A +b**' +ab +dh{1}
2 4

Ta chiing minh : ab* +a*b < a**'+ """ @ a'a-b)+b' (b-a)= 0
& (a—b)a* - b*) = 0 . Bil ding thite ndy ding via = b = 0=>a" = b*
Vill<a<h=>a"<h.
ﬂ'f'h\lll 3{&1“' +hL-l-:| a.L1I_'_|::|L.-I

: | < P = = { dpem )
. J &
3.4.a)*Voin=1:u,=6"+10. 3" =66 chia hétcho 11 .
*Gid st ug= 67+ 10.3° chia hét cho 11, thé thi:

Uy = 6" 4 1034 = 366" +30.3" =3(6™ + 103" ) + 33.6% = u, + 33.6™

==y, chia hét cho 11 vi li tOng cua hai s6 chia hét cho 11 .

Vay (1) thinh : {

b) Ta chitng minh : u, = n{n + 1)(n + 2){n 4 3) chia hé1l cho 24 .

=y = 1.2.3.4 = 24 chia hét cho 24 .

* Gid sif u, = k(k + 1)(k + 2)(k + 3) chia hét cho 24 , thé thi :

U=k + 1Hk+2)k+30k+4) =, +4k+ Dk +20k+3)

Ta biét tich ba s6 nguyén lién ti€p (k + 1)k + 2)(k + 3) luén chi hét cho 6 vi ¢6 chifa mdt s& chin v mdt
s& chia hét cho 3 . Do d6 uy,, 1 tdng hai s& cho chia hét cho 24

nén chia hét cho 24,

¢)*Vdin=1:u,=6"+8"= 14 chia hél cho 14.

*Gid sit uy= 6"+ 8 chia héicho 14,56 1é idpthecosd ki k+2,ta ¢b :
Uper = 67 4 847 = 36.6" + 64.8" = 36(6" + 8%) + 28.8" = 36.u, + 14.2.8"

=>uy, > chia hét cho 14 vi li téng hai s& chia hét cho 14,

d)*Vain=1:m;=52" + 3= 19 chia hét cho 19.

*Gid st up=5.2™ 2 +3% ' chia hétcho 19, thé thi :
Oy =525 3% s 97 2% p3F 3%l g5t 42730
=852 P43y 03% ! =g #1930 !

=> 1y, chia hét cho 19 vi li 10ng cua hai s& chia hét cho 19.

35 *Vain=1: vithinchicin2'—1=1 mdt dong tdc ddfi ( ding )
* Gia sif vi thin cin 2* — 1 déng tic d€ ddi k dia , thé thi voi k + | dia , ta s& dii nhi sau :
s D k dia tif dia trén ciing  dén dia k& chét sang mam thii hai : cin 2*- 1 dong tic ( gid thit cua
phép quy nap).
e Dii dia cudi cling 19n nhil tif mam thi nhdt sang mam thit ba ; 1 ddng tic
o DFi k dia tif mam thi hai sang mdm thii ba , ding mam thif nha't m trung gian : cin 2* - 1 dong
ldc .
Viyeintit cd :2' 1+ 142" - 1=2"*" _ 1 déng tdc
Suy ra dpem .
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Chuyén dé day sé lop 11

Churng 3.0y s6 - Cdp sd cgng . - Cdp 56 nhin

Vi 64 dia , vi thin cin thuc hién 2™ — 1 . Miy tinh bd tii khong tinh dudc s6 nity , chi cho ta mdt gid trj
gin ding 13 . 18.446.744.070.000.000.000.000.000.000 ( 19 s6 0 ) . Mdi ban doc s6 ndy ! Néu mdi djng
tac dii dia la mot gidy va ludn chinh xdc i gid ndy 1 gid Kia | 10 ngdy nay qua ngiay khdc, tif ndm nay
qua ndam tdi ... (thin mi ! ), thi phii cin 584.942.417.400 nim !

§2. Day sé

A.Tém Tit Gido Khoa .
1. Binh nghia : Mot ham s0 u xdc dinh rén tip hop N cdc $0 nguyén duong dudge goi 1d mét diy s6 vo
han .
Ki hi¢u : s0 hang téng quat u(n) duge ki hiéu li u, : s6 hang thif n.
e Diy s vd hanu=u(n) duge ki hidu (ug) hay uy, uz, ...ty
e Khil =n<=m,tacddiysd hituhan:u, i s6 hang diu, u, 1 s& hang cudi .
2. Ciéich cho diy s8 :
s Cidch | : Cho bdi cong thife cua s0 hang (ong quidt .
e (ich 2 : Cho bdi hé thife truy hii .
3. Didy sO tdng , gidm :
s (u,) diy s ting < wn, u, <,
o (u,) diy si giim < Yn 0, >0,

u 5
Chi ¥ : 1) (u,) ting < Vo ,ugy—-0,>0% ¥n, =2>1(nfu ¥n ,u,>0)
u,

u ;
2) 1) (u,) gidm <> ¥n L0, -u,<0% ¥n , ==L<l(néu ¥n ,u,>0)
i

4. 174y s bj chin:
e (u,) bi chintrén <> M, ¥n,u, = M
* (u, bjchindwdéi < 3m, ¥n ,u, = m
* (u,) bi chiin < (u,) bi chiin trén va chin duoi .

B. Giai Toan

Dang 1 : Xiic dinh cic sé hang cia day sd :

Ditng cong thife u, hodc hé thite truy hi

Vidy1:

: i e e n e
a4} Cho diy 50 (u,) voiu, = . . Tim s6 hang us, uy.

b} Cho diy so cdc sé duong chia cho 5 du 3 sip x€p theo thif 1 ting din . Tim si hang thi 1000.

4 4 1

216 4

b) Diiy si la 3,8, 13 ... S0 hang 16ng quit 1d u,=5(n—- D+ 3=5n -2, ¥n e N . Viy si hang thi 1000
i uyge0 = 5000 =2 = 4998 .

s 3
Gigi 1aju;= —=

%5 LW =

"

p u =5 :
Viduy 2 : Cho diy s6 (u, ) xdc dinh bdi : { ' . Tim s& hang uy .

w =2u _ —3:¥n22

Gigi:Tact:m=210,=-3=10=-3=7 wmy=21-3=14=-3=11, ;=203 =-3=22-3=19.

|* Dang 2 : Xdc dinh s hang téng quét ciia diiy 56 cho hii hé thide truy hdi .‘
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Chuyén dé day sb 1ép 11

Chitang 3.DAy s& - Cdp 56 cong . - Cdp 56 nhin

s Tinh thif cic s6 hang diu , dif déan mot hé thife u, = fin) .
*  Cluing minh hé thife dé diing vai ¥n biing phuong phidp quy nap .

Vidy 3: Chodiysd (u, ) xdcdinhbdi:u, =5va ¥n = 2, u,=20,, -3
Tim s& hang 16ng qudt u, .

Giai : Tir cdc gid tri cua uy , ua, uy, uy da tinh trong vi du 2 , ta dy doan :

Yo, u,=2"+3 (1)vihé thire ding khin=1,2, 3, 4, nénta hi vong né ciing ding vai moi n.
o y=2'+3=5:ding

o Gidsit (I)dingkhin=k < u,=2"+3 , thé thi:
Uyt = 204 — 3 ( hé thife truy héi )

=2(2*+3)-3=2""" +3 ching 16 (1) ding khin=k+ 1 . Vay (1) ding véi moin .

[I):_a ng 3 : Chitng minh diay sd tiing giam ( xét tinh don diéu }l 2
s N&u diy s xdc dinh hiing cong thife thi sif dung dinh nghia hodic phin chii ¥ trong 1y thuyé&l
o Néu dily s6 xdc dinh biing hé thife truy héi , thi ta diing dinh nghia + phép ching
minh guy nap .

Vidy 4 : Xéttinh ting gidim coa cie diy s§ (un) sau ;

n 2n+3 n’+15
ayu, = — bju, = cyu, =
3" n+2 n+l
Giai =
n+l
e 1 y
a)Tacd: ¥n ,u,=>0vi -Lll-i-:-—'-i“—-: n1+ <1, %n . Viy (u,) i diy s0 gidm .
u, n 3n
3.
2n+2)- 5
b) Tach: u,= m+2) I:Eu l ( don gidn cong thifc diy s )
n+2 n-+2
; i 1 h 1 3 | 1 i
Suyra , vn U -uy= |2 -—0 —— || 2 J = = >0 nén diy sd (u,) 1a diy s6 ting .
) n+1)+2 n+2 n+2 n+3 )
o) +16 16
¢) Ta 6 - Lt IR
n+l n+l
[ 16 16 16 16 16
='>lt..;|—l1,;=[n+ —-|o-1+ =1+ = =1-
n+2) n+l n+2 n+l (n+1)in+2)
Hi¢u s6 nay 4m khin= 2 vi duong khin=3, do d6 diy sb (u,) khéng ting cling khong gidm .

. of ’ s . 19 £
Thit ra néuta tinh thit vai s& hang didu 1 cong thifc:uy; =8, u. = T =6, = -—; thich:u >u->

u; < uy . Vay diy sé khdng ting cling khéng gidm .

u =]
= Vidy 5 : Cho diy 56 (u,) dinh bdi h¢ thite truy hii { '

u,, =u’, +3u,,¥nzl

n+l

Giai = Ta chitng minh u,,, —u, =0(1), ¥n .
e wp-u;={1+3)-1=3>0=>(1)diingkhin=1.
o Gid sifu, —u > 0(2) , thé thi
Upsa = Uy = [uzm + 3y ) - lu:L + 3= {ujm - u:L b+ 3y =)
= (Up = i)l (Upsy +uy ) + 3]
Tir hé thirc truy hoi , ¢6 thé chifng minh v, =0, ¥n |, do dé suy ra :
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Chuyén dé day sé lop 11

Chutong 3.Day s6 - Cdp sd cgng . - Cdp 56 nhdn

Uy + U, +3>0, cing vai (2), la dude : uo— gy >0=>(l)dingkhin=k+ 1.
Viy (1) diing vai moi n vii diy s6 (u,) ting .

Dang 4 : Xét tinh bi chinl
s Bé chitng minh (u,) bi chin , ta tim hai so Mvimsaocho:m =u, = M, ¥n .
e N&u (uy) cho bdi hé thife truy hdi thi ta dy déan s6 M, m rhi chitng minh tinh bi chiin biing

phuong phidp quy nap.

Vi du 6 : Chiing minh cdc diy s6 sau b chin

3n+14 | |
aju, = blu,==+cosn =1, m=-zu, +2,¥n 2 |
n+2 n 3
- In+2)+8 b
Giai:a)Tacd u,= ( ) =34

n+2 n+2

1M

8 8 8 17
Vinzlnén < =—.suyra:d =, = 3+ —=—_Vay (u,) bj chiin.
i —5 S35 3" V&Y () bichy

Ghi chii : Lé di nhién , 1a c6 thé viét “thdang “honta: 0 s u, = 3+ 8= 11

by Vi (]«:lﬁl!{i{ —I=2cosn=l ,dodd:0=1 = l+|:u:in = 1 +1
n n

Wic :-1 < u, = 2. Viy (u,) bj chin .

c) T tinh thui vai gid tri déu tién ena divsé:uy =1, 4y =

+
()
|

[ SRR

Jiy=E —+2=— = —+2=—
8

[

Ta dit dodn u, < 4, %n va lé di nhién thi u, >0, ¥n .
1}y Chitng minh :u, >0, ¥n
e ;=10
- £ 1
o Gid sif o =0, the thi: u, = L +2=0,

Vivu,>0, ¥n (1)
2} Chitng minh v, <4, ¥n .,
s u=1<4

in | |
o Gid ::iru._e:d-.lhélh'l Uy = =y +2 c::.4+2=4 .

Vivu,<4, vn (2)
T (1) va (2), ta c6 (u,) bi chin .

C. Bai Tdp Rén Luyén

; ; 2n+1
A6, Chon efiu diing : 80 hang thit 9 cua diy sd u, = n+ I Ia:
]
a) 1,98 2,0 ¢ 1 dy 3,0
g . _ . |uy==15
3.7 . Chon céiu ding : Cho dily s6
u,=u,, +n
S hang dwong diu tién coa diy s& li sO hang thid may ?
a) 15 b4 c)5 d) 6
3.8. Chon céiu ding : Cho ba diy s6
2n+5 3 2
ilu, = ar (IDu,=(-1)" = {()u,= —
n+l
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Chuyén dé day sb 1ép 11

Chitong 3.Diy s - Cip 56 cng . - Céip 56 nhin

Diy 56 nao 1a diy s0 ting 7
a) Chi (1) b) Chi (I1)
¢) Chi (111} d) 6 2 diy s0 tdng trong ba diy s6

3.9. Chon céiin ding : Cho ba diy sd

L] L L

(Du,= = (IHu,=n" - 6n (1D u, =
2n+1 -2"

Diy sd ndo la diy s giam 7

a) Chi (1) va (1) by Chi (11 va (111}
¢) Chi (I) va (111} d)cii (1), (1) va (1)
3.10. Chon céu diing : Cho ba diy s6
3 5 5
{Du,= 22t (Iyu,= Zsinn-n (I uw,=(-1)" n°
n+
iy 58 nio bi chin trén ?
a) Chi (1) va (1) by Chi (11) va (111)
¢) Cha (1y va (111} dyCa 1y, (I va (1
3.11. Tim 3 0 hang dfiu tién cua diy s0 sau :
aru, = i) bu, = ,l + .I +..F ,I
2" -1 ¥-1 n -1
I:lll,.:{-l]“t.‘ﬂ.‘i? du, ="' 1 +-1" 2+ ... 4+(-1)n

3.12. Tim cée si hang ddu tién cna diiy s& sau rii suy ra cong thife u, = f(n) cia cde diy s& cho bdi
hé thic truy hii :
ayuy =T, 0,y =1, +4,%n =1 byu,=4,u,,,=3u,-2, ¥n = 1|

# 3.13. Cho ddy s6 (u, ydinh bdi:uy=-1,u,= 1!# .%n =22,

a) Tinh 3sd hang diu lién cua diy sd .
b} Tim cdng thifc u, theo n .

3.14. Xét tinh don didu cia ede diiy 56 (u, ) san :

n+7 n 2" -
aru, = b)u, = cln, =
n+l n+2 2%
3 . 2 ; ; .
dyu, = clug,=-n-=sin"n fluy,=n"=3n"+5n
(n+1}

3.15. X¢ét tinh don diéu cua cdce diy s (v, ) sau :

1 1 | .
aju, = ——+ Fo b — bju, =n+ 2sinn
o | )
n+l n+2 2n

. T
Jati-+a st

*C) Uy = —p—— dju, = =

Vn+1+vn

3.16. Xét tinh bj chiin cua ede diy si sau ;
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Chuyén dé day sé lop 11

Chitomg 3.Ddy s0 - Cdp 56 cfng . - Cdp & nhin

In-6 0% +3 —
a]u»: = b}“uz ;1 *d}"]u: n+ _JE
nin

2n+1 + 1}
*djuy=-1+2-3-...4(-1'"n

# 3.17. Cho day s& (u) dinh bdi suy =1, 0 = —:u“ +1, ¥n 21

a) Chitng minh (u,) gidm b) Chitng minh (u,) bi chiin .
# 318, Cho diy s6 (u) dinh bii cuy=1, 00 =2u,+1,%n =1

a) Chitng minh (u,) i ddy s0 ting

b) Tim céng thife u, theo n

. . ,,,‘I- ' -]
# 3.19. Cho diy s& (u ) dinh bii :u; =1, 0, = NTR. T s ¥n =1,

u,,
+ £a T L
a) Ching minh ; u, = tig—, Vn .
b) Suy ra tinh ddn di¢u vi bi chin cua (o)
. - ; . in+2u
#* 3.20. Cho day s& (u,) dinh boi sy =1, v I,,—" s vn = 1.
n
Chit - _ n{n+1)
a) Chirng minh v, = ———,

b) Xét tinh ddn didu va bi chiin cua (u,)

D.Huéng diin - Pdp sé .
= & _ 19
3.6, (a) Thé n =9 vio cong thic : vy = E:l.*)
I7.0d) wa=-154+2=-13 u3=-134+3=-10,uy=-10+4=-6,0s=-6+5=-1,u,=-1+6=35,

Viy s0 hang duong diu tién i s6 hang thif 6,

3 g 3
38 (c) *Xé&t(lyzu, =2+ —I=:» n cing Idn u, cing nhd => (u,) gidm .
n+

FREU(Ipruy==1;u=4;uy=-9=>(u,) khong ting , khong giam .
Viy chon (111}

-
# Néu xér (1) ihi : Baoy _ Sy =1=>(u,) ing .
u, n+2
39 .{¢) *X& (D, = -I—{l - i1 ) ==n cang ldn thi cing nhd => (u,) cing nhd => (u, ) gidm .
27 2n+l = 2n+l

tXet({l:iuy=-5;u, = -8 ;0= 40 =>(u,) khing ting , khiing gidm

Ao 7
*XE (D, = ;n—+:= 1+ _’n‘ I == n cang 10n thi u, cing nhd == (u,) gidm

¥

I (a)*Xét (D, =3+
n+l

<4 =>(u,) bi chinirén .

FXE():Vi—n = -1vid 25inn = 2nénu, = 1==>(u,) bi chinwrén
# }E (1) - Khin 13 s& chdn v cing ldn thi u, 13 s0 vO cong Ién , do dé (u,) khing bi chiin irén .
'}'

3 2
1L auy=1,u = e 5
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Chuyén dé day sb 1ép 11

Chitang 3.0y s& - Cdp 56 cing . - Cdp 56 nhéin

| 1 1 11 1 21
bjuyy= 4—=—, = +—F——=— =l + ——=—
2’=-1 3 -1 24 4-=1 40
2 I 3 2
c)uy :taIJn;:ur.f-E:«-£ L= (leos—=0,u;= {..|]..;;~_.;_“:£
4 2 2 4 2

diy=-I).l=-1, =y +(12=1,u3=us +{-113=-2

312 ayuy =7, u= 11, u;= 15. . .( Nhin xét : Cdie 58'c6 tinh chdi chung 1 chia cho 4 diesd la 3 s up =
0+ =42+ 3, wi=43+ 3 ) Tachitng minh:u,=4n+ 3 (1)
sy =41+3:(1l)dingkhin=1.
o Gid situ, =4k + 3, the thi :
Ugyy = Uy + 4 ( gidk thi€l cua quy nap )
=(dk+3)+4=4k+ 1) +5:(1)dingkhin=k+ 1
Wiy (1) dutfe chitng minh .
bjuy=4,u,=34 -2=10,u:=3.10-2=28 Nhinxét:u; =3 + Lwy=3+Lu=3 +1.Ta
chitng minh : u, =3"+ 1 (1}, ¥n
¢ =3+ 1:(1)dingkhin=1.
o Gid sifu, =3" + 1, thé thi:
Uy = 3uy - 2 gia thiél cua quy nap )
=33 +1)-2=3"""41: (1) ding khin=k + 1
Wiy (1) dude chifng minh .

2
313 adm=-1,u:= ﬂ,u::# .

p— T | CE—— ; T
by Nign xét uy=cos &, u; = COS—, U; = -d- I'a chitng minh : v, = €08 —— (1), ¥n

LT :U[}H%:L‘L!.‘i w=-1 :(l)ding khin=1.

P o A
e (Gia sif uy, = cos—— , theé thi:
k-l

|y . hié
Wy, = T ( gid thiét cua quy nap )
1+::u.~;?¥-|— 24:(15:-q- a
= = e (cOng thife 1+ cosa =2cos 5 )
T . "
=-;u.t:q—l:II}dungklun=k+l
Vay (1) dude chifng minh .
Mn+1)+4 4
I1d a)Tach:u, = X ) =3+
n+l n+l
Suy Uy — Uy = [.h- 4 ]-(3+ 3 ]m = <}, ¥n . Vay (u,) la day 500 2idm.
n+2 n+l/) (n+2¥n+1)
T_4y+4 4
byTacd:u,= u=|.'1—2+
n+2 n+2
; 4 4 ; :
Suyra:uy—u,=[in+1)-2+ ]-[n-2+ ]=1l+ ———=0viin+3)in+2) =4, %n = I.
n+3 n+2 in+3)(n+2)
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Chuyén dé day sé lop 11

Chitong 3.Diy s - Cdp 56 cgng . - Cdp 56 nhin

Vay (u,) la ddy sd ting .

-1 _. 1
a0 = Aan "

¢yTachd:ug=

1 1 1
Suy ra gy — Uy = &—_—$=ﬁ>{], wn .

1u ; -I—I" » . ]
d) Vimoiu,>0nén —= =20t 1 ams 1) >m+2) © 2 +2n-150

u, (n+2)

S +n+(n-1)>0: diing vai ¥n = 1. Vay (u,) ting.
e)Taco vy —uy=u,=[-n-1—sin"(n+1)]—[-n—sinn ]
= -sin" (n+ 1) = (1 —sin'n) =-sin’ (n + 1) = cos’n <0, ¥n . Vay (u,) gidm
Duger—tg =[n+1Y-n"1-3[(a+1°-n’]+5[n+1)-n]
= (3n" +3n+1)-32n+ 1)+5
=3’ -3n+3=3nn - 1)+3>0, ¥n = 1
Viy (u,) gidm .

3.15.a) u, I3 1dng cua nsd hang , ua. con+ 1sd hang .

{1 1 17 1 | 1
Uypqg -y = -+ +.t - + + ot —
Wn+2 n+3 2n+2 n+l n+2 2n

1 1 1 1 1 1

- = = =
2n+l 2n+2 n+l 2n+1 2n+2 (2n+Di2n+2)

Viy (u, ) ling .

by Taco: uy 02,7, u: [ 38, u: 0 3,3, Viy diy s (u,) khiing ting cling khing gidm .

2n 2+l

cluy=1- == U =1-
! vn+1++vn . ;n+2+;n+]
9. I :
. ZJE 24n+1 = .Jnl[na-._} J{n+1)

Jotl+vn  Jn+2+Jn+l (Wn+vn+D(n+1+vn+2)

Hi¢u 6 ndy dm vi n(n+2)<(n+1)* . Viy (1) | diy s6 gidm .

1 . . - y
dyTacé:yy=1,0=0,u,=- g =0 : vy (u,) khing ting ciing khong gidam .

3 15
—2n+1)—-—
3n- 3
ST s o =2 2.8 13
2n+1 2n+1 2 2(2n+1)
5 5 3 15 3
Vinz=1nén {}EI—EI— . Suy ra w-ul—iu.*_f—-' == {u,} bi chin .
22n+1} 6 2 06 2
Ghi chii : Ta o6 thé gidi “thodng™ hom nhue sau :
4n+2
i, < qn I vi -6(2n+1)<3n—-6<4n+ 26 ( qud hidn nhién ! )
2n+
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Chuyén dé day sb 1ép 11

Chuomg 3.Didy s0 - Clp & cdng . - Cdp 56 nhin

== -y <2

byTacé:0<2n’ +3 <3nin+ D =>0<u, <3 =>(u,) bi chdn .

Ghi chii : Ta chia nit cho mduw va lam nhi cdu (a) .

)Tacéu,= Jn+ -.JT >0, ¥n =>(u,) bi chin dudi .

Mat khic:u,= ————=<=1 vi sn+1 \Gbl—:(u ) bi chiin trén

Jm”’_

Suy ra (ug) bi chin .
d)Néun=2k :u,=(-1+2)+(-3+H+...+(-2k+ 1 +2k) =k ( tdng k s6 hang mdi s& hang bing — 1)

Néun=2k-1l:u,= 142 -3) +(4-5)+... +(2k-2-2%k+)=-1-(k-1)=-k
Viduy 2 uygee = 500, uzgyr = - 1003 Wiy (u,) khéng bj chin tren ciing khéng bi chin dudi |

# 3.17..a) Co thé chitng minh u, =0, vn .
Ta chitng minh : u, .y —u, =0 (1}, ¥n = | bing phuong phip quy nap.

4
-u:—u.=?—]>1]:{I‘]tlﬁngkhin=l

i il Y[
o Gid sif U, —ug >0, the thi: us — g = ;u“, +1 J“[EIIL +I]
\ PR

|
= S, -u). 0

Vay (1ydiing , ¥n .

h) Nhdn x¢t biing cdch tinh cic gid trj diu tién , ta chiing minh u, <2, '¥n hiing phuong phip quy nap .
o y=1=«1

T e | 1
. Gmsu‘ukqi,[helhlumz;1lh+l-:?2+l-=:2

Ghi chii : Ta 6 thé chitng minh : u, <

# 3.18. a) Gidi luong 1|; n]nr hii 8 .
b} Ta chitng minh u, = 2" — | twong ty nho vidy 3.

*3.19.a)u, = tg—— (1), ¥n

. ulzlgg:{l}dﬂngkhinzl

-1
: & n
1||||+lE L -1 cos

o Gid st uy=1g—, thé thi: uy,, =

|. ] ] T
= 2g

Akl

T

| = co§— 25N ——
-]I.-I -}L-_ bid 2 - =
= = = = =|g?_vay:|}dnngkh|n=k+I
& 3
T . z B
unjt_l _amr}k__, Lﬂbql_:
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Chuyén dé day sé lop 11

Chiiong 3.4y s8 - Cdp s& cdng . - Cdp sé nhdn

" T
Viy u, = Sl n .
b) Vi t}:iq% vi ham s& 12 x déng bi€h trén (0; =/4) nén diy s5 (u,) gidm vi bi chin dudi bdi 6

m+]

tg0 = 0 vi bj chin trén bdisd tg = =1.
4

3.20. a) Chitng minh u, = nir::r D (1), ¥n .

sup=1= 222 = (1) diing khin = |

S = kik+1) _(k+2) k(k+1) _(k+1)k+2)
a s = E—L == = jk ¥ :L = 'EL‘I

=>(l)dingklun+k+1.
Viy (1) ding , ¥n

3
bi*um=1u.=u,= === (u,) khong ting , ciing khong gidm.

* D& thiyu,>0, ¥n .
Ta chitng minhu, £ 2, ¥n .
s wy=1=2
(k+2)

& Iy = 2==Ug = e 2x2
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