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CHU DE 8: DAY SO
Dang toan 1: XAC PINH SO HANG

Dinh nghia day so

Mot ham s6 u xdc dinh trén tdp hop cdc sé nguyén dicong N duwoe goi la mét day s6 vé han hay day so.
Ki hiéu day so ¥ = u(n) pi (1) va goi la Y 14 56 hang tong qudt ciia day sé do.

Ddy s6 () viét duesi dang khai trién: Mot2s-o -
Ba cach cho mét day so
- Cho ddy sé bdi cong thirc ciia s6 hang tong qudt Y

- Cho ddy sé bdi hé thir truy hoi hay bang quy nap " va Y theo Un; Uists va Unir theo UnsUniis-

- Dién dat bang loi cach xdc dinh moi s6 hang cua day $0.
Xdc dinh sé hang ciia day sé

- Néu ddy s6 cho bdi cong thire s6 hang tong qudat thi dé tinh sé hang Y ta chi can thay = k vao u
- Néu ddy s6 cho bdi hé thirc truy hoi thi ta tinh lién tiép Yi>Y%a»>-+ cho dén so hang Y can tinh.

- Néu day 56 cho béi cach dién dat b&ng 107 thi dwa vdo cach mé ta d6 dé tinh Y hodc tinh dan dén Y.
Xdc dinh so hang tong quat cua ddy truy hoi

-Dang U = U, + d g hang s6 thi tinh dan dén sé hang dau.

- Dang a1 = 9%, g hang s6 thi tinh dan dén sé hang dau.

- Dang Ynri =Wy T f(”) thi dat déy phy *n = Yot~y

hodc viét lién tiép "n = (, =, )+ (g =) o (g =) +
hodc c¢éng n dang thirc tir " =1.2,... @én n dé tinh.

- Dang Uy =i, +b 5 a# 0 dar day phy 4, =V, T¢

thi dwoc Var1 =4V, +(ac +b_c), ta chon hang sé ¢ sao cho ac+b—c=0 thi duwge Vit =W g ve
dang thir nhat.

Chu y:

1) Bai todn yéu cdu chitng minh céng thirc sé hang tong qudt thi ta diing phwong phdp quy nap dé chimg
minh.

2) Néu ddy cho béi cdach dién dat bang 10i thi xdc Idp cdc dai lrong va quan hé giita cdc s6 hang lién tiép
nhau.

3) Sir dung cdc tong dai sé6 ciia phan quy nap, cdc bién doi rit gon va dai heong ciia cung goc hrong gidc.
Bai toan 1. Tim 5 s6 hang dau cua day:

2
“ - v, =sin 217 | cos 2nm
a) " n b) 4 3
Giai
=1 ~Ln=2 5 =5
X 2:_’n:3 .
a) Thé thi thi 5 thi
n=4 29 47
u4__7n:5 us_—
thi 4 thi 5
n=1 11
A vy, =sin"—+cos—=——-—=0
b) The thi 4 3 2 2
n=2 11
=sin“—+cos—=1——=—
n=3 3
=sin" —+cos2wr ==
thi )
n=4 .2 8 1
v, =sin" 7 +cos—=——
thi 3 2
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n=>5 , 51 107
—sm —+4+cos—=0
thi 4 3
Bai toan 2. Tim 5 s6 hang dau cua mdi day sb sau:
u, =0 2 nx2
U, =—;
a) va u', o+ 1 yéi moi
b) U = 1’”2 =-2 va u,=u, _2un—2 le mOl nz 3
Gidi
"= Su,=———=2
a) Ta co va , u', +1 u +1
b - 2 —z'u— 2 —ﬁ'u— 2 1682
w57 w41 2977 w4l 3341

b) Ta co U= 1’”2 =-2 va nz 3, u,=u,, _2un—2
Do dé Us =uy, —2u; =-2-2=-4, u, =u; —2u, =—4+4=0
us=u, —2u; =0+8=38
Bai toan 3. Tim 6 s hang dau cua day cac doi tho trong thang thir n, theo quy luat: “Mot doi tho gom mot
thé duc va mot tho cai cu m01 thang d¢ dugc mot doi tho con cling gém mot tho duc va mot tho cai; moi d6i
tho con, khi tron hai thang tudi, lai mdi thang dé ra mot doi tho con, va qua trinh sinh né cir thé tiép dién”.
Giai

Goi © 1a day cac déi tho trong thang th n.

Thang 1 ¢6 £1=1.

Thang 2, d61 thé chua dé con nén co =1

Thang 3, d6i tho bt dau dé con nén co £5=1+1=2,

Thang 4, d6i tho tiép tuc dé con nén c6 £4=2+1=3,

Thang 5, di tho tiép tuc dé con va doi thé con dau tién bit diu dé con nén c6 F5 =3+1+1=5,

Théng 6, d6i tho tiép tuc dé con va hai d6i tho con dAu tién ciing dé con nén co fs =5 +1+1+1=8
Bai toan 4. Xac dinh so hang tong quat ctia day so:

1 1 1 1

Uy=—:u, =—+—+...+
) 1277 1223 n(n+1)

v, =1 —l;vn = (1 —lj(l —lj(l —lj
b) 2 2 3 n

Gidi

+..+
1
v =(1_1j(1_1j_,_(1_1j 2 -l 1
b) 2 3 n 237 n n
Bai toan 5. X4c dinh s6 hang téng quat cua day so:

a) = Su, =u, , +3,n=2 by i =4V, =5
Gidai

n=?2

n—1°

a)Véi”223“ =u, 1 +3 nén:
y=u +3=(u,, +3)+3=u, , +2.3=(u, ;+3)+23
:un_3+3.3:...=u1+(n—1)3:5+(n—1)3:3n+2
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b) V&i 722V, =5V, nén:
v, =5, 5(5vn 2) =5y, _,=5 (SVn_3) =5y  =..
=5""y, =5"4=45"

Bai toan 6. Xac dinh sé hang tong quat ciia diy:

a) h =2.u,, =u, +mnxl b) Vi =V, =Lnz1

Gidi

a) Voi n2 1w, =u, +n pep;

u, =u, +(n—1) = (uw2 +n—2)+(n—1)

:(un_3 +n—3)+(n—2)+(n—1):

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

:2+(1+2+...(n—1)):1+(1+2+3+...+n)

n(n+1):n2+n+2

=1+

2 2

nzl:v v =l=v,= lzl,\g:l:S,
b) Véi Vo3 V2

1 1 1 1 1
Vy=—=—,Vs=—=5V,=—=—,...

v, 5 v, v 5

5 khi n=2k+1

7 "L kni =2k

Tong quat, ta co
Bai toan 7. Cho diy s6 () xac dinh boi: % =1 va 4 =240 %3 65 moi =2 Chung minh rang véi moi
I’ZZI tac(') un =2n+1 _3.

Gidi

Ta chirng minh quy nap: % = 2" =3,n21 (1)

Khi "=1 taco h=1=2"=3 Do do (1) dang khi " =1.

Gia st (1) dng khi 7 =k.k € N',u, =27 =3

Ta s€ chung minh (1) ciing dtng khi n =k + 1

That vy, tir cong thic xac dinh diy sd ( n) va gia thiét quy nap ta c6:

_ _ k+1 _ Ak+1)+1 _
ey =2u, +3=2,(2""-3)+3=2 3. dpem.
Vay (1) ding véimoi ne N .
. (u") ] ] ul=2;un=M,nZ2
Bai toan 8. Cho day so xac dinh béi: 2
2" 41 nxl
u =
Chimg minh: " 2"  vé&i moi (%)
Gidi
Ta chiing minh quy nap:
n=1 u—20+1—ﬂ—2 n=1
Khi Jtaco | 2° 1 . Do d6 (*) dung khi
k-1
n=kkeN ,u, = #
Gia su (*) dung khi 2

Ta s€ chirng minh (*) ciing dung khi n =k +1.
That vay, tir cong thirc xac dinh diy sb ( n) va gia thiét quy nap ta co:
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241
ol o Moo 26
2 2 2* 2% dpem.
Véy (*) ding véi moi n € Nf . )
Bai toan 9. Xac dinh s6 hang tong quat ctia day so:

_ﬁ’un :\/2+ 2++\/...+\/§ (ndéu can)

Gidi
coszz£ V2 = u, = 2008 % = 2cos—
Ta co 4 2?
1+ cos— 24 \/—
v cos— \/ =4 f
=u,= 2c0s % =2cos—
8 2}
u, = 2cosi
Ta chirng minh quy nap: 2"
Bai toan 10. Xac dinh s hang tong quat cta day sb:
u,=2u,=5u,,=5u,,—6u,n=>1
Gidi

u 42 5un+1 - 6un — un+2 _un+1 = 5(un+1 _un)
Dét xn = un _unfl thi ‘xn+l N an .
Do d6 X» =5%,, =5(5x,,)=5"x, , =5 (5x,;) =5"x,_, =...

n-3
=5""7x,=5""(u, —u,)=3.5""

Ta 06 Un = (1, =1, )+ (1, =10, 5 )+ (uy =1, )+
=3.5"7+357 +..+3.5°+2
1-5"" 35"7"+5
’ v 1-5 4
Bai toan 11. X4c dinh s6 hang tong quat cua day so Fibonaxi:
F=1F,=1,F, ,=F +F, n>1

n+2 n+1’

=2+3(1+5+52+...+5“)=2+3

Gidi
Xét2 86 @>b sao cho @ +b=1,ab=-1thja, b la nghiém phuong trinh
xXX—x+1=0 , 1+/5
nén 2
Do d6 Fie =F, + F,, = —abF, +(a +b) n+l

= F;1+2 n+1 b( n+l1 aE1) . Dét Vn = E”l CZF thl bv”

Vn 1 [[1++/5 1-5
DRy

Tu do tinh dugc 161 suy ra:

Bai toan 12. Tu hinh vuong “4ABCGD ¢6 canh bing 6cm, dung cac  hinh vuang
4,B,C,D,, A,B,C;D;,...., A,B,CD,.... theo cach sau: Véi mdi =234 lay cac diém 4,,8,,C, va

tuong ung trén cac canh 4,.8,.B,.,C,,C D, va D, 4, sao cho 44, =lem vy A,B,C.D, 13 mpt

n

hinh vuéng. Lap day sb (”n) v6i “n 13 6 dai canh cua hinh vudng 4,8,C,D, béi hé thic truy hoi.

Gidi
€ oc =
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V61 moi n nguyén duong, xét hai hinh vuéng A4,B,C.D, canh %, va 4,1B,0CiDoi canh Ui .
Ta co: Unn = An+1Bn+I Ay 1 An B,

=\(4,.8,)' +(B,8,.,) !
= J(4,8,-1) +1" = J(u, =1)’ +1
Vay % =6,u,,, :,/un2—2un+2,n21. Dy

Bai todn 13. Cho day s6 (%) x4c dinh boi:

_3 _un2+9
U =>3u,,= 6

n>1

a) Tinh Up>Us>Ug
b) Chimg minh ring (¥:) 14 mét ddy sé khong dbi.
Gidi
2 2

P u”+9 _ 18,u3 _u +9 _
a) 6 6 6
Vay Uy = Uy = U =3
b) Ta chirng minh quy nap: % = 3,n>1
Khi "= thi 4 =3 dung

2
u, =3=u,, L7 +9 :§:3

6 6 : dpem.

3

Giasit " 7
Vay day s6 khong dbi.
Bai todn 14. Cho day s6 (%) x4c dinh boi:

u =4 =2/3u, -8 nzl

va U , Vo1 moi

Chtrng minh rang () 1 mot diy s6 khong doi.

Ta co: U :4au2 :2m=4’u3 :2m24

Ta chirng minh quy nap: “» = 4n=1 (1)

Gidi

Gia str (1) dang khi =K | k nguyén duong: 4 =4.
Ta chirng minh (1) dong khi n =k +1.

That vay: Yea = 2\3u, —8=2y3.4-8=4. dpem.

Vay U4, = 4 v6i moin nguyén duong.

Dang toan 2: TINH CHAT TANG GIAM

~ A . 7N ~ A - A r. . s U <U
- Day so (”n) dwoc goi la day so tang néu voi moi nta co “n " nl,

~ A . 7N ~ A .5 A 7. . , >
- Day so (”n) dwoc goi la day sé giam néu véi moi n ta ¢ Un ~ Mt

Phwong phdp xét tinh ting, giam ciia day sé “»
- Tinh un+] .
u u,, —u u

n n+1 n Zn+l
- So sanh voi  bang cach ldp hiéu so , 80 voi so 0 hodc ti sO UYn so vdiso 1.
Chu y:
1) Bién doi, tinh gon, nhdn chia lwong lién hiép, chia tach truoc.
2) Xem xét day luon luon dwong, day luon luon am, day dan dau.

Neéu c6 Wi > Uyt <Us thi ddy khong co tinh tang va gidm.
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3) Sur dung phwong phap quy nap. )
Bai toan 1. X¢t tinh tdng, gidm cua day so:
u, =n"-3n"+5n-17 " =Sn—l
a) b) " 2n+3
Gidi

a) Ta co: U =n’=3n’ +5n -7 pap
u,., :(n+l)3—3(n+l)2+5(n+1)_7=n3+2n_4
Lap hiéu “nn U, =3n2+3n+3:3n(n—1)+3>0,Vn21

=u,, >u,,Yn21 vay day s tang.

_ Sn-1 5(n+1)—1 Sn+4
u,= > 3 u, = =
b) Ta c6 n+3 s 2(n+1)+3  2n+5
”n+1_”n:_5n+4_5n_1= 17 > 0.Vn>1
Lap hidu 2n+5 2n+3 (2n+3)(2n+5)
=u,,, >u,Vnx1
Viay diy sb tang. )
Bai toan 2. X¢t tinh tdng, giam cua day so:
non u,=%u,,,=u,—2+sinn,n=>1
0 =(-) &
a) n+5 b)
Gidi
1 2 3
L W= T = LU=
a) Tacod 6 7 8

Vi U <Uy,U, >Us ngn hﬁng $b khong tang, khong giam.
b) Ta ¢6 U = U, — 2+sinn=>u, ,—u,=sinn—-2<0,Vn (vi sinn<1,Vn ).

Vay diy sb giam.
Bai toan 3. X¢ét tinh tang, giam cua day so:
n+1 2"
xn = 3n yn = '
a) b) (l’l + 1)
Giai
_n+l o n+2
a)Taco: " 3" nén "' 3"
X,,, n+2 n+l  n+2  n+2 <LVn>1

, T An+l n -
Lé:lpﬁS(A) X, 3 3 3(I’l+l) 3n+3

Vi % >0 véimoin = X <X,V 21 vay day s giam.

y _ 2n y _ 2n+1
b) Ta co: "o(n+1)! e T (n2)!
n+l n
Yo __2 2 __ 2 ivazl

Laptisé Jn (n+2)! (n+1)! n+2
Vi % >0 véi moin = Vit <o V121 Vay diy s giam.
Bai toan 4. Xét tinh tang, gidm cua day so:
a, = \/nT—\/; b = 2—n
a) b) " n

Gidi

a) Nhan lugng lién hiép thi co:
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@D vrocies Ty HOC 365 6




* https:// 365.vn S8 1VN Vé tai liéu & khéa hoc 6n thi dé gidi toan dién

3 o (n+1)—n 3 1
4 =n+l \/7_\/n+1+\/7_\/n+1+\/7

1
:>an+ = n’ >1 /
: \/n+2+\/n+1 n+1+\/_ . Vay day sb giam.

2—n
b —
b) Ta co f \/7 ~Vn

+1

) bn+1—bn:(L—i]+(\/_—\/n+l)<0,Vn21
Lap hiéu sé: Jn+l n

= b, <b,,Vn 21 vay day sb giam.

b”l+:
Dodo \/;+1

Bai todn 5. Xét tinh ting, giam cia day sé (%) xéc dinh boi:

u=lu,, =3u +10,n2>1
Gidi

Ta chimg minh quy nap: “na > %, 721 (1)
Khi #=1thj 4, =3.1+10=13>u, =1
Do d6 (1) dang khi n=1.
Gia str (1) dung khi n =k, k nguyén duong.
Ta chirng minh (1) dung khi n =k +1.That vay:
e >u, = 3u,,, +10>3u, +10=u,,, >u,, - dpem.
Vay day sb ting. )

Bai toan 6. X¢t tinh tang, gidm cia day so:

u, :\/3+ V3 + V"'J”/g , n dau can.
Gidi

>u,,Vn=1 (1)

Ta chirng minh quy nap: %+
=1l

Khi | thith > < V3+33 >3 ding.

Do d6 (1) dang khi n=1. Gia st (1) dang khi n =k , k nguyén duong:

>u, =>3+u,,,>3+u, :>\/3+uk+l >\/3+uk

n+1

= Uy > Uy Do d6 (1) dtng khi 7=k +1, ,
Vay (1) dang v6i moi n nguyén duong, do do day so tang.
Bai toan 7. X¢ét tinh tang, gidm cua day so:

i S )

u, >0 (
u =]
, A n+l
a) Ta co: nén 3

Lap tisé .

\/n+1 \/4n+4 An+4 <L¥nzl.
On+4 4n+4+(5n—4)

Do d6 Uu <U,,V1 21 vay day sb giam.
b) Taco U, >0,Vn =1 3
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R

u

St =l-——<1Vn=u,, <u,Vn )
Do do U, ) . Vay day so giam.
Bai toan 8. X¢t tinh tdng, giam cua day so:
LY v, = ! + ! + -1-l
u, =|1+— n = T
a) " ( n] b) n+l n+2 3n
Gidi
un>0 1 n+l
un+1=(1+—j
a) Ta co va n+l) nén
n+l
h_(n+2j””(n+l}”_ n’ +2n n+l
u, n+l1 \ n (n+1)2 " n
n+l
N : .n+l>(1_Lj.n+1:1
(n+l) n n+l n
Do do Vn=lu,, >u, . d3y b ting.
1 1 1 1 1 1
V= + +.ot+—+ + +
b) Ta co: n+2 n+3 3n 3n+1 3n+2 3n+3
1 1 1 1
’ vn+l_vn: + + -
Do doé: 3n+1 3n+2 3n+3 n+l
1 1 2 On+5

_ _ = 0
3n+1+3n+2 3n+3 (3n+1)(3n+2)(3n+3) g

Nén Vaa > Vo V121 vay day s6 tang.
1 1
.. () 0<u, <Lu, 2~ wu, (1-u,)=—,n>1 ) .
Bai toan 9. Cho day so 2 va 4 . Chiing minh rang day tang.
Gidi

Ap dung bat dang thirc Cési cho 2 s6 duong: “n+1 (1-u,)>2\u,, (1-u,)

/1
=u,,(1-u,)>2 7 =u,,, >u,vn
un+1 :un

S

A 5 . y un+l(1_un):
Dau = xay ra khi . Do d¢:

<:>un(1—un)=%<:>4uf—4un+l=0<:>(2un—1)2 =0

1 Vn=lLu,, >u,
< un =7 . A A ~ A -
2 (loai). Vay nén day so tang.
"y - an’® +1
Bai toan 10. Tima dé ddy " 2n°+3 la: ,
a) day so giam b) day so tang
Gidi
2-3a a 2-3a
u = =—+

a
=" _=u,
©2 (2 3) T2 o a(ne) 43

Ta co
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2-3a 1 1
un-H _un = 2 2 1 2 o 2n2 +3

2(n+1) +3>2n7 +3>0= L L ovnzl
Vi 2(n+1) +3 2n°+3
Do do:
u 2-3a 2
R >0 a<—
a)Day  gidm 3
u 2-3a 2
" = <0s=a>—
b) Dady ting 2

Dang toan 3: TINH CHAT BI CHAN
- Ddy s6 (u,) dioc goi la day sé bi chan trén néu tén tai mot sé M sao cho: vneN u, <M
- Ddy s6 (”n) duoc goi la day $6 bi chan dwdi néu ton tai mét sé m sao cho: VneN u,zm

- Day so (”n) duwoc goi la ddy so bi chan néeu no vira bi chan trén, vira bi chan duwoi; nghia la ton tai mot

*
$6 M va mét s6 m sao cho: VREN ,m<u, <M

Phwong phdp xét tinh bi chin ciia déy sé “..

- Day bi chan trén néu cé s6 M: U, <M,Vn

- Day bi chan du;éi néu cé s6 m: U, =M, Vn

- Day bi chan néu vira bi chan trén viea bi chan duori.

Chu y:

1) Pdnh gid ¥ v6i s6 0, 56 1,... hodc ding bat dang thitc co ban.
2) Bién doi, tinh gon, nhan chia luong lién hiép, chia tach trudc.
3) Su dung phwong phap quy nap.

Bai toan 1. Chiing minh day:

un=n2—4n y :n+1
a) bi chan dudi b) " n+3 bichan trén.
Gidi
a) Taco =1 —4n=(n=2) —4=—4+(n=-2) >4,
Vay ddy sd bi chan dudi.
Vn=>1 n+l<n+3 n+1
v, = <1,Vn
b) Ta co thi nén n+3

Vay ddy s6 bi chin trén.

Bai toan 2. Chirng minh day sb bj chin:

6n’ —2n+1 v, = 6sinn + Tcos2n
u =—————
a) " n’+2n b)
Gidi
211(3112 - 1) +1
Vnzliu,=————"—— ] ]
a) n +2n : bi chan dudi.
(6n3+12n)—14n+1 - 14n -1
u = = —
Vi " , n +2n n’+2n  :bichan trén
Vay day so bi chan.

b) Ta coO —6S6SIHT’ZS6, —7<T7cos2n <7 Vél mo]n

Do do: —13=<v, <13,Vn_ Vay day s6 bi chan.

Bai toan 3. Chirng minh day:
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a) U, = n* +5n+1 khéng bi chan trén.

b) ¥» =—"" khong bi chin dudi.
Gidi

Ta c6 phuong phép phéan ching

a) Gia sir day ¥» bi chan trén nén ton tai s6 M sao cho 4, <M,Vn

=>n+5n+1<M,Vn

=5n<M.,Vn=n<M,Vn: s ly. Vay diy s6 khong bi chan trén.

b) Gia str ddy Y» bi chin dudi nén ton tai s6 m sao cho Vu 2 m,N'n

=-nw>2mVn=>=n <-m,Vn

= n<=m,Vn .y ly.

Vay ddy s6 khong bi chin dudi.

Bai toan 4. Chirng minh day so bi chan:
un=L+L+...+ ! N =”+(_1)n

Gidi

g =111 l___ LY B S
Hn 2(1 3 2 T2\ 2n-1 2m+1
- ( 2n+lj 2 +1

Do dé 0<u, <1L,Vn ,s, day sé bi chan.

b) Tacé (-1) bdnglhodc—]nén”_lanr(_l) <n+l
nl oy <0y <1 -
c) Dodd 4n+3 4n+3 . Vay day so bi chan.

(a,):a, 22#
Bai toan 5. Cho day n +4n+3
Xét dﬁy (bn):bl = al’bn+l :bn +an+1’n Zl.

a) Tinh % theo n. b) Chimg minh day (8+) bi chan trén.,
Gidi
a) Theo d& bai ta co: b =a,,b,=b+a,=a +a,
b,=b,+a,=a,+a,+a,,.,b,=a+a,+..+a,
21 1

a, = = -
acd ' kK*+4k+3 k+1 k+3nén:
b,=a +a,+..+a,

1 1 1 1 1 1 1 1 1 1 1
= —4+—+—F—+..+—+ —t =t =t t -
2 3 4 5 n n+l 4 5 6 n+2 n+3

5 1 1

Vay " 6 n+2 n+3

b)Taco " 6 n+2 n+3 6 véimoin.

Vay day (8.) bj chan trén.

0) TU HOC 365
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" = 1 T u> +1
Bai toan 6. Chimg minh ddy bi chan: = 2~ """ 2
Giadi
Ta ching minh quy nap: 0 <%, <1 (1)

n=1 1
u =—
Khi thi ' 2:dung.
Gia st (1) ding khi = k x nguyén duong: 0 <#, <1
Ta chiing minh (1) ding khi n=k +1:
2 2
uk+1:uk—+1>0 ‘uk+1:uk+1 ﬂ:l
2 va 2 2 nén
Vay (1) ding v&i moi n nguyén duong, do d6 day so bi chan.

O<u,,, <1

Dang toan 4: TOAN TONG HQP

~ A -« A s . U <U
- Day so (”n) tang néu voi moi n ta co "
(u

n+l

Y U >
n) gidm néu véi moi n ta cé Mn ~ Mn

- Ddy s6

- Day 56 (”n) bi chan néu né vira bi chan trén, vira bi chan dudi; ton tai mot sé M va mét s6 m sao cho:
Vne N ,m<u, <M

- Xdc dinh day nho cdc cde déy phu, cdc dang thire, cdc tong, cdc bién doi gon, ding quy nap, ...

- Diing tinh chat tudn hoan Yasx =Y, dé tinh tong...

n’+1
Bai toan 1. Xét tinh don diéu va bi chin cua day: n 2n* -3
Gidi

o u =—2,u, =Lu, :E:z
Ta co: 15 3
Do d6 % <U,U, >Us nén diy s6 khong tang, khong giam.
1 5

< .
Vi 2n° =3 5 nén . Vay day so bi chin.

2
n

Vo=—
Bai toan 2. Xét tinh don diéu va bi chan cua day: " 2"
Gidi
Tacé Vs > 0 v6i moi n nguyén duong
(n-i—l)2 Vou (n-i—l)2 n (n-i—l)2

v = - =

n+l T 2n+1 v 2n+1 : 2n 27’12

n

2
+1
M<1:>u<1<:>n—“<1<:>n+1<n\/5<:>n>

1
Xét v, 2n’ 2 V2 -1

Yt 1< !
Xét Y V2 -1

Do d6 U <u, <u, va Uy > Uy > Us > ...

=n2>3

<n<l2

0<un<u3=§,‘v’n21

Vay diy sb khong tang, khong giam va nén diy sb bi chan.

0) TU HOC 365
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(u ) 2n+3
. A u, = .
Bai toan 3. Ching minh rang day so6 voi " 3n+2 lamot ddy so giam va bj chan.
Gidi
5 2 5

Tacs "3 3(n+2) ey T3 3(3u+5)

5 1 1 n>1
Z’ln-H - un =5 - < O
Do do 3\3n+5 3n+2 , voi moi
Vay (#:) 12 mot day sé giam.
Vi %, 1a mot ddy s6 giam nén bi chan trén boi M =, = 1

‘v’n2124>0 un>z,Vn21
Va 3(3n+2)  pen 3 - bi chan dudi.

Vay day () bj chan.

1 1 1
. ===t —
Bai toan 4. Chiing minh rang diy TR n® ting va bi chin.
Giai
u., = CUIR T SR
nel T G2 T A T Ty 2~ Y 2
Ta cé: 2 n(n+1) (n+1)

Neén U > U, V1 21: d3y ting

Vi day so0 tang nén bi chan dudi boi 7 =4, = 1

1 1 1

u,=l+ 5+ +. . +—5<l+—+—+..+
Ta cé: 223 n 1.2 23 (n—l)n

1 1 11 1 1
=l+|-—=|+|=—= [+...+ ——

1 2 2 3 n-1 n
=2—l<2,‘v’n21 ' .

n : bi chdn trén. Vay day so bi chan.

a>0 \/
Bai toan 5. Cho s . Chitng minh day “» = Va4 +\a i+ Va
Giai
Ta chig minh quy nap: %u1 >, V1 21 (1)

.n—l =+a+ a>\/7—ul dtng.

Gia st Y >”k = atu,, >atu

(n dau cin) 1a ddy tang va bi chan.

= \/a+uk+1 >\/a+uk = U > Ui dpem

Vay ddy sé % ting. Ta c6 * >0 va tir (1) nén V@ +14, > 1,
=Sa+u,>u =u —u, —a<0
1-+4a+1 1++4a+1
:>—<un <— . N - .
2 2 . Vay day bi chan.
1
U =——+——t.t———2n
Bai todn 6. Chimg minh day ~ V1 2 Jn la diy giam va bi chan.
Gidi

—2\/n+

1 1 1
=t ——t .t —+

Ta co: | 2 T \n

0) TU HOC 365
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1 1
—u = —2Jn+1+2dn = —2(fn+1=n
Do do: o = Vn+1 " v+l ( " ”l)

-z 2 <0
2n+1 n+1++n : day giam
Vi diy s giam nén bi chan trén boi % = -1

1 2
Tacé:ﬁ>m+@=2(\/ﬁ_ﬁ),épdung:
u, =2(N2 =1)+2(VB=N2)+ .+ 2(Vn+ T =)= 2n
:—2+2JF—2\/_=—2+2(\/E—\/;)>—2

Do d6 diy sb bi chan dudi. Vay diy sd bi chan.

Bai todn 7. Cho s6 @ €(0:1)  Chimg minh day -

a a 1,
ulz_’un:_+_uiz+l’n_ o N1t o
2 2 2 , tdng va bi chan.
Gidi
vi 0<a<lpgp u,>0,9n
Ta chig minh quy nap: % > 4,»1 21 €))
n=1 a l1a a

. =7+ >5h,

Khi : 2 24 2 : ding.

Gia st (1) dung khi n =k, k nguyén duong:

Ta chimg minh (1) dang khi ” =% *1_ That vay: e > = ul, >

a 1, a 1 ,
=t U DTt U DU, > U

2 2 2 2 : dpcm.
Ta chitng minh quy nap: %, <L721 )
n=1 a
i u=—<I1 _
Khi : 2 :ding.

Gia st (2) dung khi n =k, k nguyén duong:
Ta chirng minh (2) dang khi n =k +1.

o U, =—+—u 1
That vay: 2 2 2 2 2 2 :dpem.
Vay day so tang va bi chan.

(S") S, =sin(4n—1)%

Bai toan 8. Cho diy sb voi

a) Ching minh rang S» = S.+3 v&i moi 21,

b) Hay tinh tong 15 s6 hang dau tién cua diy sd da cho.
Giai

a) Vi n 1a s6 nguyén duong tuy ¥, ta co:

Sy0y =sin[ 4(n +3)—1]% = sin[4n —1+12]%

n

=sin[4(n —1)14—271} = sin(4n—1)z =s
6 6
b) Tur két qua trén ta co:
S S, S, =8, 48+ 8 =8, + S+ 8y =8, + 8, +S, =8+ 8, + S
T 1 11z 1

s, =sin£=l,s2 =sin— =——,s5, =Sin— = ——
Ma 2 6 2 6 2

@D vrocies Ty HOC 365
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1 1
Nén Sis=8+8, +...+5; =5(s1 +s, +S3)=5(1—5—5j=0
e ’ ~ A un ’ . 0,0 ulzl’un+l:_§u5+§un+l’n21
Bai toan 9. Cho ddy s6  xac dinh boi: 2 2
Tinh tong 18 so hang dau tién.
Gidi
Taco ¥ =Lu, =2,u;, =0,u, =Lu,=2,..
Ta chimg minh quy nap: %u3 = 4,1 2 1 (1)
Khi 7= thi 4 =1=u: dng.
Gia su (1) dung khi n = k , k nguyén duong:
Ta ching minh (1) ding khi n =k +1.
3, 3, 5
T T L i LV ol 0
That vay: 2 2 2 2 : dpcm.

Téng 18 s6 hang dau tién
Sis = (1, +uy +ug) + (g + g +ug )+ o+ (g + 1y, +uuyg)

=6(u, +u, +u;)=6(1+2+0)=18

Bai todn 10. Cho day (%) duoc xéc dinh:
u, =2000;u, =200Lu, ., =2u, ,, —u, +3,n=1,23...

n+2
a) Tim Y, b) Tinh tong n s6 hang dau tién S,
Gidi
a) Ta co Uni2 _Zun+l +un =3
Do d6 s — 2uy +u, =3u, —2uy +u, =3;..5u, —2u,  +u, ,=3
Cong timg vé n—2 dang thic trén thi duoc:
u,—u, , —u, +u :3(n—2)
u,—u,_ :3(71—2)+u2 —u, =3n-5
Do do U —u, =3.3-S5u, —u; =3.4-5,..;u, —u, ,=3.n-5
Cong ting vé n—2 dang thic trén:
u, —u, :3(3+4+...+n)—5(n—2)
3.(n+3)(n-2 2
u = (1 +3)(7=2) 52011237 =71 5000
Nén 2 2
3
DU
b) Ta co 2

u, = i.nz—z.nJr 2002
2 2

n

Rk —%.1 +2002;u, = %.22 —%.2 +2002;...;

S, =§(12 +27 +...+nz)—z(l+2+...+n)+2002.n
Do d6 2 2
Vay S = n(n—3)(n+l)+2002.n_
Bai toan 11. Cho day Fibonaxi (w,)w, =, =Lu,, =u, +u,,
Chirng minh:
u, ,=l+u +u,+..+u,, u Fuy +us ot u,,  =u,,
a) b)

Gidi
a) Ta co th = Uyl T Uy = Uity + Uy =Uyse Uy, YU, = U,

+(u +uy +otu,)=u,.,

Cong timg vé thi co: %

0) TU HOC 365
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Ma ¥ =1 pen 1+u +u, +..4+u, =u,,,
b) Ta co:
Up = Uy Uy HUy = Uy Uy T Us = Ugs e SUy, 5 FUy, = Uy,
Cong timg vé thi co: th tus tus+..+u,, , =u,,
Bai toan 12. Day (an) duoc thanh 1ap theo quy tic sau:

a=la,=a+—,.,a,=a,  +—

n—1

1
Chimg minh V2n—-1<a, <3n-2,n>1

k>1 1
a,=a;_  +2+ —
Véi moi ta cod Ay

” a 2 2 2
Déyring % > LYk 21 oy ap +2<a; <a; +3

Gidi

Tudotaco: 4oy +t2<a’<a’ +3;a.,+2<a. <a.,+3..;
a+2<a;<a;+3; a0 +2<a; <al +3
Suy ra: 2n—1<a’<3n-2,vn>1
vVay V2n—1<a, <J3n-2,Yn21 (gpcm).
o ‘ BAI TAP TONG HQP
Bai toan 1. Viét 9 so hang dau cua céc day so sau:
_ A 7.3
u, :(—l)n tan "2 + sin - = 2,u,, =3u, =n
a) 3 4 b)
HD-DS
a) Thé 1an luot 7 =1,2;3;4;5,6;7:8,9 thi c6 két qua
b) Dy truy hoi nén tinh 1an lugt #a>4s3-5tg3ls
Bai toan 2. Xac dinh so hang tong quat cua day so:
a) w,=2u,=u,  +7,n=2 b) v, =3y, =5 ,,n=2
HD-DS
a) Kétqua . =7n _’5 7 b) Két qua V» = 3.5""
Bai toan 3. Xac dinh so hang tong quat cua day:
1 1
Z’ll = 2’unJrl = _un +—
a) 3 3
b) U = 2,u,=3u,, =3u, ~2u, ,n=2
HD-DS

Vn = un = l
a) xét day phu 2

b) xét day phu Ve =, —
Bai todn 4. Cho day (%) xéc dinh bi: ¥ = bty =3u, +10,n 21
Chiting minh #, =2.3" =5,n21

1

HD-DS
Chung minh quy nap.
Bai toan 5. Chirng minh day:
a) U, =1 +4n+7 khone bi chan trén,
b) ¥» =(=1)"7 khong bi chin dudi.
HD-DS

0) TU HOC 365
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a) Dung phuong phép phan chung.
b) Dung phuong phap phan ching.
Bai toan 6. Chirng minh day tang va bi chan trén:
Tn+5 1 1 1
u, = v, = +t— it
a) Sn+7 b) 341 37 +1 3" +1
HD-DS

a) Két qua 4, S 2,

. v < l
b)Kétqua " 2
Bai toan 7. Chirng minh day gidm va bi chan dudi:
n+l . 1
a) " Sn-1 b) " 3" +n
HD-DS

a) Két quala = 0,
b) Két qua v, 20
Bai todn 8. Cho day s6 % =1+2"(n-1)
Tinh tong: T =1+2.2"+3.2° +4.2° +..+2018.2°""
HD-DS
u,  —u, =(n+1).2"

Két qua T =1+27"%2017.
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