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Chuong 3.Day s6 - Cdp s6 cong . - Cdp s6 nhan 3

CHUONG 3. DAY S(}' — CAP SO CONG
- CAP SO NHAN

§1. Phuwong phap quy nap toan hoc

A. Tém Tit Gido Khoa .

P& chitng minh ménh d& chita bi€n A(n) 12 ménh d& ding v6i moi gid tri nguyén duong cua n , ta thuc
hién hai bugc sau :

e Budc 1 : Chitng minh A(1) ding .

e Budc2:Véi Vx e Z", chitng minh néu A(k) ding thi Ak + 1) cling diing .

B. Gidi Todn .

Vi du 1 : Chitng minh v6i moi s6 nguyén duong , ta ludn ¢6 :
1+3+5+...+(2n-1)=n" (1)

Gidi: Chi y v&€ trdi (VT)céns6hang . n=1:VT=1,n=2:VT=1+3...
e Voin=1:(1)© 1= 1 : ménh dé nay ding . Vay (1) ding khin = 1.
e Gidsit(1)dingkhin=k & 1 +3+5+...+(2k—1)=k2 (2), ta chirng minh (1) cling ding khin =k
+11+3+5+..+Qk-D+R&+D)-1]1=(k+1)* (3)
That vay : VT3 = VT + [2(k+1) — 1] = VPo + [ 2k + 1]
=K +2k+1=(k+1)
= VP(3) ( dpcm) )
Theo phuong phdp quy nap , (1) dding v6i moi sO nguyén duong n .

Vi du 2 : Chitng minh riing s& an:i+i+...+ ! = (1) v&imoi s6 nguyén duong n .
1.2 23 nn+1) n+1
Giai :
. 1 1 , A . .
e Véin=1:(1)¢ aj= —=——:dlng. Viy (1) dingkhin=1.
1.2 1+1
e Gidsit (1) dingkhin=k & a —L+L+ + ! —L(Z) ta chitng minh (1) ciing ddn,
¢ T2 23 7 kk+D) k+1 & & cune
khin=k+1® a = —+L+....+ ! + ! = k+1 .
1.2 23 k(k+1) (k+Dk+2) k+2
1 k 1 .
Thiy vy : ag. = a, + = + theo gia thi€t quy nap (2
Ay Vay [ ke = ax k+Dk+2) Kkl (k+l)(k+2)( g quy nap (2) )
_ k(k+2)+1  K2+2k+1  (k+1)
k+D(k+2) (k+Dk+2) (k+1)k+2)
k+1
= —— (dpcm
k+2(p )

Vay (1) ding véi moi sé nguyén duong n .

Vi du 3 : Chiing minh s§ u, = 13" — 1 chia h&t cho 6 v&i moi s6 nguyén duong n (1)

Giai :
e Véin=1:u; =13"-1=12chia hétcho 6. Vay (1) ding khin = 1
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e Gij sit (1) ding khi n =k ¢ u, = 13— 1 chia hét cho 6, ta chitng minh (1) ciing dingkhin=k + 1 <
Uge; = 131 = 1 chia h&t cho 6 .

That vay : U = 135 = 1=13.13=1=13(13"= 1) + 12 = 13u + 12. Vi uy chia h&t cho 6 va 12 chia hét

6 nén uy,, chia hét cho 6 ( tdng hai s6 chia hét cho 6 13 mot s&

chia hétcho 6) .

C. Bai Tap Ren Luyén
3.1. Chiing minh véi moi s6 nguyén duong n , ta c6 :
a)l+2+.. . +n= n(n;l) b)12+22+...+n2=w

) 1.4+27+...+nG3n+1)=n(n+ 1)

3.2. Chitng minh véi moi s6 nguyén dwong n , ta c6 :
1 1 1 n
a) —+—+...+

+ =
1.3 3.5 2Cn-1)(2n+1) 2n+1

b)ln+2n—-1)+..+(n-1)2+n. 1= én(n+1)(n+2)

1 2 3 n n+2
c) —+—+—+..+—=2-
2 4 8 2" 2"

3.3. Chitng minh véi moi s6 nguyén duong n , ta c6 :
a)(1+x)">214+nxvoix>-1.

b)(“”j <n+l c)(“bj <2 ;b véia 20.b>0.
n

2

1 1 1 13

c) + +ot—>—
n+l n+2 2n 24

3. 4. Chiing minh véi moi s6 nguyén dwong n , ta c6 :
a)u, =6 +10.3" chia h&tcho 11 .
b) tich ctia 4 sb nguyén dwong lién ti€p chia h&t cho 24 .
c) 6" + 8" chia hét cho 14 khin1é
d)u,=5.2""% +3""" chia h&tcho 19.

3.5. Theo mot truyén 6, trong mot hang dong tai mot noi nao d6 , c6 mdt vi than dang thyc hién mot
cong viéc budn té nhu sau . Trirdc mit dng ta 12 ba mam vang . Trén mam thif nhi't c6 mot thdp tao bdi
64 dia kim cuong c6 16 & gift . C4c dia c6 kich thuc khdc nhau dit chdong 1én nhau xuyén qua mot thanh
ngoc sao cho dia trén ludn nhd hon dia sat bén dudi . Mam thd hai va mam thi ba cling c6 mot thanh
ngoc & gifia .Cong viéc ctia vi than 1a doi thdp dia kim cuong tf mam th nhdt sang mam thit ba theo
quy tic sau :

e Mbi lan chi dugc d&i mot dia .

e Liucnao dia § trén ciing nhd hon did bén dudi

e C6 thé dit dia dang doi tam trén mam thit hai , nhung ciing theo luit 12 dia trén nhd hon dia duéi .
Thi du véi thdp 2 dia , goi dia 1 1a dia nhd , dia 2 1a dia I6n , ta thuc hién cdc budc sau :

e Ddidial vaiomam 2 .

e Ddidia2 vaomiam 3.

e Doidia 1t mdm 2 vao mam 3.
Ta cAn tit c 3 dong tac d€ hoan tit .
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Mim 1 Mim 2 Mim 3

Chtng minh riing vi than cin 2* - 1 dong tic d€ hoan tat cong viéc . Gid sit mdi dong tic kéo dai ding 1
gidy , hdi cAn bao nhiéu thdi gian d€ cham dift cong viéc . Truyén thuyé&t ké ring khi viéc ddi 64 dia dugc
hoan t4t thi d6 cling 12 ngay tin thé cua 10ai ngudi .

D.Huéng din — Pap so .

31.2)*Véin=1:VT=VP=1=>ménhdé dingkhin=1.
k(k+1)

*Gigstt : 1 +2+...+k= , thé thi :
1+2+...+k+(k+1)=@+k+l:k(k+l);2(k+l)
_ (k+1)[(12<+1)+1] —> ménh & ddng khin= k + 1
b)* Véin=1:VT=12=1,vp= AFDEFD _,
* Gid st 12 +2° +...+k2=w
=> 12 +22 +...+k2+(k+1)2= w+(k+l)2
_ k(k+DRk+1)+6(k +1)°
6
_ (k+DkQk+D+6(k+1D)]
4 6
_ (k+D(2K* +k+6k+6)
6
_ (k+ D2k’ +7k +6)
6
_ (k+D(k+2)(2k +3)
6
(k4 D[k +D+1[2(k+ 1) +1]
B 6

=>ménh d& dingkhin=k + 1 .
c)*V('yin=1:VT=l:VP= !
3 2.1+1
*Gid st 1.4+2.7+...+kGBk+1)=kk + 1)
=> 14+27+...+kGk+ 1)+ (k+D[3{k+]) + 1] =k(k + 1)’ +(k + 1) Bk + 4)
= (k+ DK +k+3k+4)
=(kk+ D(k+2)]

=>ménh d&& dingkhin=k + 1 .
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3.2. a)*Vc’rin:l:VT:%:VP:L

2+1
* Gig s L+L+...+ ! = k
1.3 3.5 2k-DR2k+1) 2k+1
1 1 1 k 1
= —+—+..+ + = +
1.3 3.5 Q2k-DR2k+1) 2k+1)R2k+3) 2k+1 Qk+1)(2k+3)
_ kQk+3)+1
2k +1)(2k +3)

2% +3k+1 (k+1D(2k+1)
Qk+D(2k+3) 2k +1)(2k +3)
k+1

= =>ménhdédingkhin=k+ 1
2(k+1)+1

1
b)*Véin=1:VT=11=1,VP=—123=1
1
*Gid st 1k+2k-D+..+(k-1)2+k 1= Sk D(k+2) ()

Ta phdi chitng minh : 1.(k+1) + 2.k +3.(k— D) +.. . +k. 2+ (k+ 1).1 = é.(k+1)(k+2)(k+3) 2)
LAy (2) = (1) V€ v6i vE€ : (k+1) +k+ (k=1 +...+2 +1 =
é.(k+1)(k+2)(k+3) - %k.(k+1)(k+2) 3)

VT@3)=

w (theo bai 3. 1 . a)

VP(3) = é.(k+1)(k+2)(k+3—k) - (kLZ(k”)

Vay ta c6 dpcm .

c) Gia sit :l+z+...+£k=2—kt2
2 4 2 2
k k+1 k+2 k+1
AR T T A
2(k+2)—(k+1)
2k+l

K ‘
=2 X3 nénh Odé diing khin=k+ 1
2+

= D

33.2)*Voin=1:VT=VP=1+x.Viy ménh [Jdé dingkhin=1.

*Gid st (1+x) 2 1+kx () =1 +x)""'=1+x)(1+x)* > (1 +x)(1+kx) (nhan hai v€ cua (1)
chol+x>0)

Suyra:(1+x)"'" > 1+kx+x+kx® > l+kx+x(vikx’ > 0)

Hay (1 +x)**' > 1 + (k + 1)x => ménh [Jdé ding khin=k + 1 .

b) * Véin=1: VT = VP = 2 => ménh [Jdé diing khin = 1

k
* Gid sit (%) <k+1 (1)
_ (k+2jk”_(k+2j(k+2jk<(k+2j(k+ljk
k+1 k+1)\Lk+1)  (k+1)U k
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v K2 KAl kk+2) <k+ 1) (diing)
k+1 k

k+2)" (k+2
=> < k+1) (do (1
(k+1) (k+lj( ) (o))
<k+2
Vay ménh [Jdé dingkhin=k+1 .
.. . [a+b oAk gbt a+b)" a+bla+b) a+b a*+b
¢) Gia sir < => = < .
2 2 2 2 2 2 2
_ (a+ b)kH < a4+ b +ab® +a*p

2 4 M

Ta chitng minh : ab* +a"b < a**'+b**!' @ a*a-b)+b*(b-2a) > 0
& (a—b)a*—b" > 0 . B4t ding thic nay ding via > b > 0=>a" > b*
Vi0<a<b=>a"<b".

a+bjk+1 - 2(ak+l +bk+l) ak+l+bk+1

= dpcm
2 > (dpem )

3.4.2)* Véin=1:u,=6"+10. 3" =66 chia h&tcho 11 .
* Gig st ux = 6™+ 10.3* chia h€tcho 11, thé thi :

U = 625 +10.35* =36.6% +30.3 =3(6™ + 10.3%) + 33.6™ = u + 33.6
=> Uy, chia hé&t cho 11 vi 13 tdng ciia hai s6 chia hét cho 11 .

Vay (1) thanh : [

b) Ta chitng minh : u, = n(n + 1)(n + 2)(n + 3) chia hé&t cho 24 .

*u; = 1.2.3.4 = 24 chia h&t cho 24 .

% Gid sit u, = k(k + 1)(k + 2)(k + 3) chia h&t cho 24 , thé thi -

Uy = (k+ Dk+2)k+3)k+4)=uc+4k+ 1)k +2)k+3)

Ta bi€t tich ba s6 nguyén lién ti€p (k + 1)(k + 2)(k + 3) ludn chi h&t cho 6 vi c6 chita mot s& chin va mot
s6 chia hét cho 3 . Do d6 uy,; 1a tong hai s& cho chia hét cho 24

nén chia hét cho 24.

¢)*Voin=1:u, =6"+8"'=14 chia hét cho 14.

*Gid st uc= 6+ 8 chia hétcho 14,5618 ti€p theo sd k1a k + 2, ta c6 :
Ueo = 652 + 852 = 36.6" + 64.8 = 36(6" + 8%) + 28.8" = 36.u; + 14.2.8"

=> Uy, , chia h&t cho 14 vi 13 tng hai s& chia hét cho 14 .

d)*Véin=1:u,=5.2" +3*=19 chia h&t cho 19.

*Gig st ug=5.2°%"% +3%°! chia hétcho 19, thé thi :
Uy = 5. 280 4 33k+2 25 93 p¥-2 4 33 3=l —g 501 | 5733k
=8(5.2% ' +3% 1) +193% " =8y +19.3%!

=> Uy, chia hét cho 19 vi 12 tdng cua hai s chia hé&t cho 19.

35.%#Véin=1: vithdnchicdn2'—1=1 mot dong tdc dJi ( ding)
* Gi sit vi thin can 2~ 1 dong tdc d€ ddi k dia , thé thi v6ik + 1 dia , ta s& di nhu sau :
e Ddi k dia tir dia trén cing [Jdén dia k& ch6t sang mam thit hai : cAn 2*- 1 dong tic ( gia thi€t cua
phép quy nap).
e Ddi dia cudi cling 16n nhA't tir mam thit nhat sang mam thit ba : 1 dong tic
e Ddi k dia tir mam thi hai sang mam thi ba , ding mam thi nhat I1Am trung gian : can 2" — 1 dong
tic.
Vay cantit cd : 25— 1+ 1 +25—1=2*" — 1 dong tic
Suy ra dpcm .
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Chuong 3.Day s6 - Cdp s6 cong . - Cdp s6 nhan 8

Vi 64 dia , vi thdn cin thuc hién 2 — 1 . Mdy tinh bd tdi khong tinh dudc s6 nay , chi cho ta mot gid tri
gan ding 1a . 18.446.744.070.000.000.000.000.000.000 ( 19 s& 0 ) . MJi ban doc s& nay ! N&u mdi dong
tic doi dia la mot gidy va ludn chinh xdc tir gid nay t6i gid kia , th ngay nay qua ngay khac, tf nim nay
qua nim téi ... (thAn ma ! ), thi phdi cAn 584.942.417.400 nim !

§2. Dy so

A. Tém Tat Gido Khoa .
1. Pinh nghia : Mot ham s6 u xdc dinh trén tip hgp N* cdc sd nguyén duong dudc goi 1a mot diy sd vo
han .
Ki hiéu : s6 hang tong quat u(n) dugc ki hiéu Ia u, : 6 hang thi n .
e Dy sd vd han u = u(n) dudc ki hiéu (u,) hay u; , us, .. ., uy.
e Khil<n<m,tacédiysd hituhan:u, 12 s hang dau , u, la s6 hang cudi .
2. Céch cho day s6 :
e Céch 1: Cho bdi cong thic ciia s6 hang tong quét .
e Cidch 2 : Cho bdi hé thifc truy hdi .
3.Didy s0 ting , gidm :
e (u,) day s ting < Vn, u, < Uy
e (u,) daysd giam & Vn , u, > Uy,

Chd ¥ : 1) (1) ting € Vn , tpy —up >0 € ¥n , =151 (néu Vi , u>0)
u

n

2) 1) (up) 2idm & Vi , tpy — 4, <0 € Vi, 2L < [(n&u Vn , u>0)
u

n

4. Day sd bi chan :
e (u,) bichintrén <~ iIM, Vn,u, <M
e (u,bichindwéi <& Im, Vn ,u, 2 m
e (u,) bi chdn < (u,) bi chdn trén va chan dudi .

B. Gidi Toan

Dang 1 : Xdc dinh cdc so hang ciia day so :

Dung cdng thifc u, hodc hé thitc truy hdi

Vidul:
a) Cho day s6 (u,) véiu, = 2—nn . Tim s& hang us , uy .

b) Cho diy s& cdc s6 duwong chia cho 5 du 3 sip x€p theo thif ty ting dan . Tim s& hang thi 1000.

3 3 4 4 1

Gidi:a)uy= === ,uyy= —=—=—

T T T

b) Ddy s61a 3,8, 13 ... S8 hang tong quatla u,=5(n-1)+3=5n —2, Vn e N". Vay s8 hang thit 1000
12 uy00 = 5000 — 2 = 4998 .

u, =5

. Tim s6 hang uy .
u, =2u,,—-3;Vn=2

Vidu 2 : Cho ddy s6 (u, ) xdc dinh bdi : {

Gidgi: Taco:u,=2u;-3=10-3=7,u3=2u,-3=14-3=11,uy=2u3-3=22-3=19.

* Dang 2 : Xac dinh so hang tong quét ciia diy s cho béi hé thiic truy hdi .
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e Tinh thif c4c s6 hang diu , du déan mot hé thic u, = f(n) .
e Ching minh hé thic d6 ding v6i Vn biang phuong phdp quy nap .

Vidu 3: Chodiy sd (u, ) xdc dinhbdi:u;=5va Vn > 2, u,=2u,; -3
Tim s6 hang tong quét u,, .

Giai : T cdc gid tri cia u; , u, , uz, uy da tinh trong vi du 2, ta dy ddan :

Vn ,u,=2"+3 (1) vi hé thitc ding khin=1,2, 3,4, nén ta hi vong né ciing diing véi moi n.
e uy=2'+3=5 :ding

e Gidsit (1)dingkhin=k < u=2"+3 , théthi:
Uiy = 2uy — 3 ( hé thic truy hoi )

=2(2"+3)-3=2""" +3 chingté (1) dingkhin=k + 1. Vay (1) diing véi moin .

Dang 3 : Chitng minh diy sé ting giam ( xét tinh don diéu )
e N&u diy s6 xdc dinh bing cong thifc thi sit dung dinh nghia hoic phan chi ¥ trong 1y thuyé&t .
e N&u diy s6 xdc dinh biing hé thic truy hoi , thi ta ding dinh nghia + phép ching
minh quy nap .

Vidu 4 : Xét tinh ting gidm cta cdc diy s6 (un) sau :

2n+3 ‘41
a)un=1 b)u, = n+ ou, = n+15
3" n+2 n+1
Giai :
n+1
. s Uy 3™ n+l A S Ax o oF ain
a)Tacd: Vn ,u,>0va = = <1, Vn . Vay (u,) 1a day s6 giam .
u, n 3n
3Kl
2 2)—1 1 .
b) Tacé: u, = (n+2) =2- ( don gidn cong thic day so )
n+2 n+2
1 1 1 1 N e e
Suyra , Vn ,upy—up=|2—— |—| 2— = — >0 nénday so (u,) la day so ting .
(n+1)+2 n+2 n+2 n+3
2
C)Tacé:w:n_l_’_i
n+1 n+1

16 16 16 16 16
=>Up — Uy = | D+ —|n-1+ =1+ - =1-
n+2 n+1 n+2 n+l1 (n+1(n+2)
Hiéu s6 ndy 4m khin= 2 va duong khin=3,do dé diy s6 (u,) khdng ting ciing khong gidm .

A < y ps: A A . 19 31 .
That ra né€u ta tinh thu vai s6 hang dau ti cong thitc : u; =8 ,u, = ? cuz3=6,u4= ? thicdé:u >u, >

uz < uy . Vay diy s6 khdng ting ciing khong giam .

. lu =1
* Vidu 5 : Cho ddy s6 (u,) dinh b&i hé thic truy hoi 1 5
u., =u, +3u ,Vnx1

Giai : Ta chitng minh u,; —u, >0 (1), Vn .
e w-uy=(1+3)-1=3>0=>(1)dangkhin=1.
e Gid sif uyy —u > 0(2) , thé thi:
Uk — Ukl = (u2k+] + 33Uk ) - (uzk +3uy) = (u2k+] - uzk ) + 3(Uger — uy)
= (U1 — W[ (Uiqr +ug ) + 3]
TU hé thic truy hdi, c6 thé ching minh u, >0, Vn ,do d6 suyra :
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Uy + U +3>0, cung voi (2), ta dugc : Ugyr — Ugey > 0=> (1) ddngkhin=k + 1.
Vay (1) ding v6i moi n va day s (u,) ting .

‘Dang 4 : Xét tinh bi chén‘
e D& chirng minh (u,) bi chdn, ta tim hai sOMvamsaocho:m <u, <M, Vn .
e N&u (u,) cho bdi hé thitc truy hdi thi ta du déan s M, m rdi chitng minh tinh bi chan bing

phuong phap quy nap.

Vi du 6 : Chitng minh c4c diy s6 sau bi chan

3n+14 1 1
au, = n+ b)u,=—+cosn c)uy=1,upy=—u, +2,Vn =1
n+2 n 2
Gidi:a)Tacod:u,= 3(n+2)+8:3+ 8
n+2 n+2

Vin21nén 0< 8 S§,suyra:3SunS3+§=1—7.Vay(un)bich€m.
n+2 3 3 3

Ghi chii : Lé di nhién , ta cé thé viét “théang " honla : 0 < u, < 3 +8 =11

1 1
b) Vi 0<—<1va —1<cosn<1,dod6:0-1< —+cosn<1+1
n n

thc : -1 < u, £2.Vay (u,) bichin.

\ . 1 1 1 2
¢) Ta tinh thit vai gid tri dau tién cia day sé : u; =1, u; = —+2=§, uz = —+2=—3, Uy = —3+2=—9 .
2 2 4 4 8 8
Ta dit dodn u, < 4, ¥Yn va lé di nhién thi u, > 0, Vn .
1) Ching minh:u, >0, Vn
o u =1> 0
. 1
e Gia st ug >0, thé thi: uy = Euk+2>0 .
Vayu, >0, Vn (1)
2) Chttng minh u, <4, Vn .
e u=1<4
. 1 1
e Gij situc<4,théthi: ugy, = Euk +2<§.4+2=4 .
Vayu, <4, Vn (2)
Tw (1) va (2), ta c6 (u,) bi chan .
C. Bai Tap Rén Luyén
. . 2n+1
3.6. Chon cau ding : S6 hang thd 9 cta day s6 u, = n+1 1a:
n+
a)l1,9b)2,0 c)2,1 d)3,0
) o {u,=-15
3.7 . Chon ciu ding : Cho day so
u =u,_,+n
S6 hang duong diu tién cla diy s6 1a s6 hang thif may ?
a) 15 b) 4 c)5 d) 6
3.8. Chon cau ding : Cho ba day s&
2 n
Du= 222 pu =D e (= —
n+1 n+1
WWW.sa0sangsong.com.vn
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Chuong 3.Day s6 - Cdp s6 cong . - Cdp s6 nhan 11

Diy s6 ndo 1a diy so ting ?

a) Chi (I) b) Chi (II)
¢) Chi (11I) d) C6 2 ddy so ting trong ba diy s6
3.9. Chon ciu ding : Cho ba diy s&
n-5 ) 4" 42"
Duy= —— IHu,=n" - 6n ()u,=
()u n+l ( )u ( )u 4n_2n
Diy s6 nao 1a ddy s6 gidm ?
a) Chi (I) va (II) b) Chi (II) va (IIT)
¢) Chi (I) va (IIT) d) ca (), I) va (II0)
3.10. Chon cau ding : Cho ba diy s6
D u,= 3n+> (IDu,= 2sinn—n  (II) u, = (-1)" n’
n+1
Diy s6 nao bi chan trén ?
a) Chi (I) va (IT) b) Chi (II) va (III)
¢) Chi (I) va (I1I) d) Ca (1), (II) va (IIT)
3.11. Tim 3 s& hang diu tién cua diy so sau :
n(n+1) 1 1 1
au,= — bu,= — + +..+
) 2" ) 2°—-1 3 -1 n’ -1
ou,=(-D" COS% Du,=CD'A+CD?*2+ ...+ (D™

3.12. Tim c4c sé hang diu tién ciia diy sé sau roi suy ra cong thifc u, = f(n) ciia cdc diy so cho bgi
hé thifc truy hdi :

au =7,uy =u, +4,Vn >1 bu=4,u,,,=3u,-2, Vn > 1
. 1+
*3,13. Cho ddy s6 (u, ) dinhbdi:u;=-1,u,= ;"‘1 ,Vn > 2.
a) Tinh 3s6 hang diu tién cta day s6 .
b) Tim cong thic u, theo n .
3.14. Xét tinh don diéu cta cdc day so (u,) sau :
2 n
a)u“=3n+7 b)u, = n c)un=2 1
n+1 n+2 2"
Duy=—- e)un:—n—sinzn f)un:n3—3n2+5n
(n+1)
3.15. Xét tinh don diéu cia cdc day s6 (u,) sau :
1 1 1
au, = + et — b) u, =n + 2sinn
n+l n+2 2n

. W
mil-n smnE
= du,=

Uy, = ————
Jn+1++n n

*C)

3.16. Xét tinh bi chin cia cac diy s0 sau :

WWW.sa0sangsong.com.vn 11



Chuong 3.Day s6 - Cdp s6 cong . - Cdp s6 nhan 12

_ 2
326 =2 s gu = Jari-vn

2n+1 T n(n+1)
t*dyu,= -1+2-3-...+(-D"n

a)u, =

¢ g0 1
*3.17. Cho day s (u,) dinhboi:u; =1, 0, = Eu“ +1, Vn 21
a) Chitng minh (u,) gidm b) Chirng minh (u,) bi chan .

* 3,18. Cho day so (u,) dinh béi :u;=1,u,,=2u,+1, Vn > 1
a) Chitng minh (u,) 12 ddy sd ting
b) Tim cdng thitc u, theon .

. , Jl+u? -1
% 3,19, Cho day s& (u,) dinh b&i: u; =1, upy = Y- 2~ wn >1.
un—l
) o T
a) Ching minh ; u, = tgF , Vn .
b) Suy ra tinh don di€u va bi chdn cua (u,)
~ P . e (n + 2)un
* 3.20. Cho day so (u,) dinhboi:u; =1, u :2— ,Vn > 1.
n
a) Ching minh u, = n(r;L D , Vn

b) Xét tinh don di€u va bi chin cuia (u,)
D.Huéng din — P4p so .
3.6. (a) Thé n =9 vao cong thifc : ug = % =19
37.d) w=-15+2=-13,u3=-13+3=-10,u4,=-10+4=-6,u5=-6+5=-1,u=-1+6=5.
Vay s6 hang duong diu tién 12 s& hang thit 6 ,
38.(¢c) *Xét(D:u, =2+ ﬁ=> n cang 16n u, cang nhd => (u,) giam .

*Xét (D) :uy=-1;u,=4;u3=-9=>(u, khong ting , khong gidm .

Vay chon (IIT)
. 2 1
« Néu xet (IT) thi : 2o = 200D 5 ) tang |
u, n
§ 1 11 RN N 2 R , .~
39.(c) *Xeét(l):u,= —(1-————)=>ncang Ién thi cang nho => (u,) cang nhd => (u, ) gidm .
2 2n+1 2n+1
*Xét):uy=-5;u, = -8;u;0= 40 => (u,) khong ting , khong gidm
* XEt (1) : u, = 2 +1 =1+ 2 =>n cang I6n thi u, cang nhd => (u,) gidm

-1 2'-1

3.10.(a) *Xét (D :u, =3+ Ll <4 =>(u,) bi chin trén .
n+

*Xét(II): Vi—-n < -1va 2sinn < 2nénu, < 1=>(u,) bi chdn trén
* Xét (III) : Khin 12 s& chdn vd cing 16n thi u,, 1a s6 vo cuing 16n , do d6 (u,) khdng bi chan trén .

3.11. a) u; = 1 , Uy =

WWW.sa0sangsong.com.vn 12



Chuong 3.Day s6 - Cdp s6 cong . - Cdp s6 nhan 13

b)u——1 —lu—qu—1 —Eu—u+—l _21
To 3T N TR 247 T T 4o 40
n 2 1 3n 2

oOu =(-lcos—=—,u,= (1).cos—=0,u3= (-1)cos—=—
Yur=(-1) 2 S W ) 5 3= (=1 YRR

dDu=CDH.1=-1,m=u+1)2=1,u3=u +(-1)3=-2

312. a)u;=7,u=11,u3=15...(Nhian xét : Cdc s6 cé tinh chat chung la chia cho 4 du sé'la 3 : u; =
41 +3,u;,=42+3,u;=4.3+3 ) Taching minh:u,=4n+3 (1)
e u;=41+3:(1)dingkhin=1.
e Gid situ, =4k +3, thé thi:
Ui = Uy + 4 (gid thi€t cua quy nap)
=@k+3)+4=4k+1)+3:(1)dingkhin=k + 1
Vay (1) dugc chitng minh .
b)u=4,u=34-2=10,u3=3.10-2=28 . Nhgnxét :u;=3' + LLuy=3+ L uz=3" +1.Ta
chiing minh : u, =3"+1(1), Vn
e u =3"+1:(1)dingkhin=1.
e Gid situ,=3" + 1, thé thi:
U = 3uy - 2 ( gid thi€t ctia quy nap )
=33 +1)-2=3""4+1:(1)dingkhin=k + 1
Viay (1) dugc chirng minh .
2

313. a)u;=-1,wm= 0,u3:7 .

IT
b) Nhidn xét u; = cos ©, up; = cosg, Uz = Z Ta ching minh : un:cos% (1), Vn

° ul—cosz—ﬂ;:cos n=-1 :(1)ddngkhin=1.

e Gid st u = cos—— , thé thi :

kl’

Uy = £ (gi thi€t cua quy nap )

1+cos—— 2cos’ — a
2

= 5 ~ 5 (cong thitc 1 + cosa = 2cos’5 )

=cos2£k: (1) dang khin=k + 1

Vay (1) dugc chirng minh .

3.14. a)Tacé:un=3(n+1)+4:3+ 4
n+1 n+1
4 4 —4 . e
Suyra:uy—u,=|3+ -3+ = <0, Vn . Vay (u,) 1a day sd giam.
n+2 n+l) (n+2)(n+1)
2_
b)Tacé:un:wzn—2+ 4
n+2 n+2
4 —4 R
Suyra:uy—u, = [(n+1)— 2+—] [n—-2+ =1+ >0vi(n+3)(n+2) >4, Vn > 1.
n+2 (n+3)(n+2)
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Vay (u,) 12 day s6 ting .

-1, 1

c)Tacod:u,=
2" 2"

1t _ T
2n 2n+l 2n+l

Suyra:uyg—u, = >0, Vn .

u 2
d) Vi moi u, >0 nén Y 30D e 3n+1° >m+2)7* ©20°+2n-1>0

u, (n+2)°
&2 +n+(n-1)>0:ding voi Vn > 1. Vay (u,) ting.
e)Tacd:up—Uy=u,=[-n-1-sin’(n+1)] =[-n—sin’n ]
= -sin (n+ 1) = (1 —sin’n) = - sin* (n + 1) — cos’n < 0, Vn . Vay (u,) gidm .

Do —uy =[m+ 1) =0’]-3[(n+ 1)’ -0’ ]+ 5[(n+ 1) -n]

= Gn® +3n+1)-32n+1)+5

=3n*-3n+3=3n(n - 1)+3>0, Vn > 1
Viy (u,) gidm .

3.15.a) u, 1a t6ng ctia n s6 hang , uy,;cé n+ 158 hang .

1 1 1 1 1 1
Upsp - Uy = + +...+ - + 4. A=
n+2 n+3 2n+2 n+l n+2 2n

1 N | i T 1 50
2n+1 2n+2 n+1 2n+1 2n+2 @Cn+1)2n+2)

Viay (u, ) tdng .

b)Tacé: u, 02,7,u, 03,8, u3]3,3. Vay diy s6 (u,) khong ting cling khong gidm .

2n 2Jn+1

Qup=1- —0 sy =1 —0
n+1+\/ﬁ + Vn+2 ++/n+l1

o - 2n 2n+1 Jn(n+2) —/(n+1)*

- n+l — Un —

- =2.
Jn+l+vn  Vn+2+vVn+l1 n+vn+ ) n+1+/n+2)

Hiéu s6 nay 4m vi n(n+2)<(n+1)" . Vay (u,) 1a diy s gidm .

d)Taco:u=1,u,=0,u3=- l ,uy =0 : vay (u,) khong ting ciing khéng giam .

3 15
_ ~(2n+1)——
3.16.2)Ta c6 1 u, = -0—0 = 2 2 _3__ 15
2n+1 2n+1 2 2(2n+1)
1
Vi n 2= 1nén OSLSE .Suyra: 2——SSunSE => (u,) bi chin .
22n+1) 6 2 6 2
Ghi chii : Ta c6 thé gidi “thodng” hon nhu sau :
4n+2 )
u, < 2n+1 vi -6(2n+1)<3n-6<4n+ 26 ( qud hién nhién!)
n+
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=>-6<u,<2

b)Tacé:0<2n® +3 <3n(n+1)=>0<u,<3=>(u,) bichin.
Ghi chii : Ta chia tit cho mdu va lam nhu cdu (a) .

)Tacéu,= Vn+1-+/n >0, ¥n => (u,) bi chan dudi .

Mit khic :u, = ;<1 vi \/n+1+\/H>1:>(un)bichéntrén

Jariiim

Suy ra (u,) bi chén .

d)NEun=2k :u,=(-1+2)+(-3+4) +...+(-2k+1+2k)=k (tdngk s6 hang mdi s& hang bing — 1)
Néun=2k—1:un= 142 -3) +(4-5+...+(2k-2-2k+1)=-1-(k-1)=-k
Vidu : ujge0 =500, uzp07 =- 1003 . Vay (u,) khdng bi chin tren cling khong bi chan dudi .

* 3.17.. a) C6 thé chitng minh u, >0, Vn .
Ta ching minh : u, 41 —u, >0 (1), Vn 2> 1 bdng phuong phdp quy nap .

ou, —u; = %—1>0:(1)dﬁngkhin:1

r o Lo 1 1
e Gia sit Uy — Uk > 0 , thé thi : U2 — Ugy1 = (gukH +1j—(§uk +1]

1
= E(ukH _uk) .0

Vay (1) ding, Vn .
b) Nhan xét biing cdch tinh cdc gid tri ddu tién , ta chitng minh u, <2, Vn biing phwong phdp quy nap .
e U= 1<1

o Gidsituc<?2,thé thi ug, = %uk+1<%.2+1<2

Ghi chii : Ta cé thé chitng minh : u, < %

* 3,18. a) Giai twong tu nhu bai 8 .
b) Ta chitng minh u, = 2" — 1 twong ty nhu vidu 3 .

*3.19.a)u, = tgzi (1), Vn

n+l

0u1=tg§:(1)dl’1ngkhin=1

-1
/ T
1+tg2ﬁ—l COS——
o Gia sit u,= tg% ,thé thi : up, = 2 = 2
2" 2 2tg T
2k+1
1-cos = 2sin” 2132 . A , .
= = = =tg—— - Vay (1) dingkhin=k + 1
sin S 2sin Skt cos S
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T

2n+l ’

Vay u, = tg Vn .

T

n+l

b) Vi 0<

s ¢ N . ~ ~ o . <L 1A e e N
<Z va ham s6 tg x dong bién trén (0 ; ©/4) nén day sb (u,) gidm va bi chdn dudi bdi sd

tg0 = 0 va bi chan trén bdi s& tg% =1.

3.20. a) Chttng minh u, = @ (1), Vn .

sy = 1= 1(1;1) —> (1) ddng khin = 1

Gt s e KEED L 2) KD (ke Dkr2)
2 xh 2 o+

=> (1) dingkhin+k+1.
Vay (1) ding , Vn

b)* uyy=1;u=u, =%=> (u,) khong ting , cling khong giam.

*Déthé/yun>O,Vn.
Ta ching minhu, < 2, Vn .
e 1y =152
< (k+2)

L uk§2=>uk+1_ ok 2L2
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