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PHAN MO DAU

Bai toan tim gidi han cua mét day cho boi hé thic truy hoi 1a mot dang
bai toan kho, doi hoi nhiéu ki thuat. Bai toan nay thudng xuat hién trong cac
dé thi hoc sinh gioi cip tinh, dé thi Olympic 30 thang 4, dé thi qudc gia va
qudc té. Trong qué trinh giang day chuong trinh toan 16p 11 nang cao va boi
dudng hoc sinh gidi, t61 da tim to1 dac két va rat ra dugc mot sd ki thuat tim

gidi1 han cua cac bai toan dang nay.

Hién nay, céc tai liéu chuyén siu vé chuyén dé gidi han cua diy sd ciing
con rat han ché; véi mong mudn nang cao chat lugng giang day bdi dudng
hoc sinh gioi cac cép, cung cép cho cac em hoc sinh, dac biét la cac em hoc
sinh gidi toan va yéu thich toan c6 thém mét tai liéu tham khao vé gi6i han
ctia ddy s, va nhitng ki thuat dé tinh gidi han cua cac diy cho boi hé thirc
truy hoi, toi nghién ctru va viét dé tai: “Mgt sé ki thudt tinh gidi han ciia day

cho béi hé thirc truy hoi”.

Xin chan thanh cam on!

Quang Ngai thang 05 nam 2011

Nguoi thuc hién dé tai

Huynh Poan Thuin
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PHAN NOI DUNG

Trong sach gido khoa BS va GT 11 nang cao (NXBGD 2007 do Boan
Quynh chu bién) trang 135, bai tap 7 nguyén van nhu sau:
u, =10

“Cho day s6 (u,) xac dinh nhu sau:

n+

U, Z%un +3,Vn =1

s ; : : 15 . 2
a) Chung minh rang(CMR) day s6 (v.) xac dinh boi v, =u, - 7 1a mdt cap so

nhan

b) Tinh limu,”

Qua phan tich va giai quyét bai toan trén, toi nhan thay:
- Néu nhu dé bai khong cho cau a) ma chi yéu cau tim limu, thi bai toan tré
nén rat kho va la ddi v6i hoc sinh. Day 1a bai toan tim giéi han cia mot diy
cho boi hé thirc truy hoi
- Viéc dé bai yéu cau thém cdu a) 1a dé c6 thé xac dinh cong thirc tong quat
(CTTQ) cua diy (u,) nhd vao viéc tim CTTQ ctia mot cp s6 nhan, tir d6 ap
dung cac dinh 1i vé gi6i han dé tinh limu,
- Khai thac bai toan trén, to61 xay dung thanh mat ki thuat dé tinh gi61 han cua
day truy hoi d6 1a: “ K1 thuat tinh gidi han cta ddy truy hoi bang cach xéac
dinh CTTQ cua day”.

Ngoai ra, trong qua trinh tim toi, nghién ctru, giang day va boi dudng hoc
sinh gioi, t6i da tong hop va duc két thanh mot sb ki thuat dé tinh gisi han cta
day cho bai hé thirc truy hdi. Trong khudn kho cua dé tai nay, toi s& trinh 3 ki

thuat co ban dé tinh gi6i han ctia diy cho béi hé thirc truy hoi sau day:

Ki thuat 1: Tinh gidi han cta ddy cho bai hé thire truy hoi bang cach xac
dinh CTTQ cua day.
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Ki thuat 2: Tinh gidi han cta ddy cho bai hé thic truy hoi bang cach su
dung phuong phép danh gia va nguyén li kep.

Ki thuat 3: Tinh gidi han cta ddy cho bai hé thic truy hoi bang cach si

dung tinh don di€u va bi chan cua day.

I/ Ki thuit 1: Tinh giéi han cia diy cho béi hé thire truy hdi bing
cach xac dinh CTTQ cua day.

Phuong phép xac dinh CTTQ ctia mot day sb cho béi hé thirc truy hoi
kha phong phti va da dang, trong pham vi bai viét nay t6i chi trinh bay ki
thuat tim CTTQ cta diy chu yéu str dung phuong phap doi bién dé dua day
da cho vé cip s6 cong(CSC) hodc cap sé nhan(CSN) hodc tong hiéu cta cac
cap s cong, va cap sb6 nhan. Quay lai bai tap 7 trang 135 sach giao khoa DS
va GT 11 NC

u, =10

Vi du 1: “Cho diy s6 (u,) xac dinh nhu sau: - :%un £3,Vn =1

X : : 15 .z
a) CMR day so (v.) xac dinh boi v, =u,, - " la mot cap so6 nhan

b) Tinh limu,”

Giat:

a) Ta co (va) 1a CSN < v,,, =q.v,(=const),q #0,Vn =1, That vay, ta co

15 1 15 1 15, 3 1 A o .
R T " :gu,, +3- ) :g(v,, +I) "2 :gv,,. Nén (v,) 1a mot CSN c6
1 25 5 1 n-1 1 n-3
ong boi ¢ =— vav, =—.Dodd v. =v.g"' ===| = =.|—
cong bdi ¢ 5Vavl 1 odov, =vgq 4[5] 4[5]
15 1(1)7 1 . 15
b) Tircau a) suy ra u, =v, +—5 =—.|= +—5. Do d6 limu, =——.
4 4 4 4
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Nhan xet:

: 2.1k 15 .
1/ Vi sao lai nghi ra dugc phép doi bién v, =u, - 7 de day (va) 1a mot CSN?

. 1 5 . 1
Ta thay u,,, =§un +3, ta can tim so b sao cho u,,, - b :g(u” - b)

= u =lu”+3:>b:E
5 4

n+l n

=b- lb+lu,
5 5

. 5 1
Do vay, néu dat v, =u_ - 7 thi v, =§V,, , Vn =1 nén (v,) 1a mot CSN

2/ Ngoai ra, ¢6 thé dit v, =5"u,, Vn =1, khi dé tacé v,,, - v, =3.5""",Vn =1.

n?o

5

v 155"-1 35_1[1]”‘3+15
4

Suyra v, :1—5(5” -D)+35=2> u, =L =—, + = =
4 5" 4 5" 5" 4

Vidu 2: (Bai 4.37 trang 139 sach bai tdp BS va GT11 NC NXBGD 2007)

, u, =3
Cho dy s (un) x4c dinh béi { 1

2u,,, =u, +1,Vn =1

n+l
Bat Se=u +u, +... U, >].

a) CMR day s (Vo) V6i va =u,— 1, 7 =1 1a mot CSN Iui v6 han

b) Tinh limS,
Giai:
a) Ta Cé vn+l :un+l - 1 :lun +l- 1 :l(un - 1) :lvn ] vn 21
2 2 2 2
e A N1s n U R, 1"
Suy ra day so (va) la mot CSN lui vo han véi cong boi q = 5 Nénv, = )
n-2

b) Thcaua)suyrau, =v, +1={—| +1,Vn=l

n n 1 s 1 n-2
Suyra §, :Zuk :Z(—) +n=4+n-|—| .

k= k= 2 2

n-2

Vay limS =lim| 4+n-| — =+00
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Nhin xét: Co thé tim CTTQ ctia diy (u,) bang phép d6i biénv, =2"u, , Yn =1
Taco v, =2""u, =2"" (;u” +;) =v +2",Vn=l=v -v =2" Vn=]

Sty s vy =27 427 4246

n-z

DO dO V” :V” - vn-l + 1Vrr-l -V

n-2
1

Hay v, =22"'- )+6 =2"+4=u, =1+

Vidu 3: (Bai 4.73 trang 148 sach bai tap BS va GT 1INC, NXBGD 2007)

u, =1
Cho day so6 (u,) xac dinh boi - _u, - 4, Vi >1
u, +6
a) CMR u, #-4,n =1
. un +1 .
b) CMR day (v,) véi V, :u T4 la mgt CSN. Tinh limu,

Giai:

a) Ta s& chimg minh bang quy nap u, #-4, Vn =1,

Khin=1taco u, =1#-4

Gia sir u, #-4,Vk =1 ta chimg minh u,,, #- 4. That vy, gia st nguoc lai

u, -4

U =4, khi d6 =-4=u, - 4=4u - 24> u =-4 (4 v6i gia

u, +
thiét quy nap. Vay u, #-4, Vn =1
b) Tir cau a) suy ra v, luén xac dinh véi moi Vn =1

u,- 4
n + 1
u +l _u +6 _2u,+1) _2

— n+l

YV, = = =—v ,Vn. VA ) W
Tacod v, 0 4 U,- a o S +4) 3 . VI, Vay (vy) 1a 1T CSN lui
ul‘l + 6
. A a2 2"
vO han v&i cong boi q = . Suyrav, = 3
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4. 2] -1 4.[2] -1

— Do @6 limu, =lim———=-1

-} -}

ul —
Vi du 4: Cho diy s6 (u,) xac dinh bai Loy e ]
n+l n n(n + 1) ’

Tinh limu,
Giat:

1 1 1
Ta cod . - u, = =- = u, =u, - U, tu, -u,,
n+ n "I(]"i + 1) ;’1 "I + 1 n n n n

1 1 1 1 I 1 1
= u, = - —+ - tont--—+1=2-—
" n-1 n n-2 n-1 2 n
. . 1
Do d@6 limu,= lim(2- —) =2
n
u, =
Vi du 5: Cho diy s6 (u,) xac dinh bai 1Y . Tinh limu,
un+1 :un+ s ° nZl
Giai: Taco u,,, - u, = —] = U, =, - U, U, U F e U - U U
1.,
1 n-1 1 n-2 | 1-(5) 1 n-1
Su == +|=| +...+|=|+]l= =2-|=
"2 2 L 2
2
1 n-1
Do d6 limu,= lim | 2- [5] =2

Nhu vay, néu xac dinh duoc CTTQ cua day s6 thi bai toan tré nén quen
thudc va ta ¢ thé tinh duoc gidi han cta diy d6 mot cach dé dang dya vao
cac dinh 1i vé gii han dd duoc hoc trong chuong trinh cta sach gido khoa.

Sau ddy 1a mot s6 bai tap tuong tur

GV: Hupnh Poan Thuan Trang 6
WWW.ToanCapBa.Net



http://WWW.ToanCapBa.Net/
http://WWW.ToanCapBa.Net/

) ~WWW.ToanCapBa.Net .
Sang kien kinh nghiém — M@t so Ki thuat tinh gi¢i han cia day cho béi hé thire truy hoi

* Bai tap tham khao:

u, =-5
1/ Cho day sb (u,) xac dinh boi " = 2 u +6,Yn =1 .Tinh limu,
3
bS: limS, =-18
2/ Cho day sb e dinh boi | inh lim~2
Cho day so6 (u,) xac dinh boi u. =du - 1,%n 21.T1n im—;
b uﬂ _2
bS: lim o =3
~ 4 , . e U = + + ..+ 2 , .U,
3/ Cho day s0 (u.) xac dinh bdi “n D/% D\é%] T[] D{ .Tinh hmizn

ndaucan

(Pé thi HSG cap tinh tinh Qudang Ngdi nam 2001 — 2002)

. U,.... 2
HD: Tim duoc CTTQ cua diy (u,) 1a u, =2 cos%, Vn va lim 2 ==
4/ Cho day s6 (u,) xac dinh béi Y =2”-D/ 2- D\é%f it ¥2 .Tinh limu,

ndaucan

HD: Tur bai 3 suy ra u, =2".,/2- cos% =2""sin 2{1[“ . Do d¢6 limu, =7

GV: Hupnh Poan Thuan Trang 7
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II/ Ki thuit 2: Tinh giéi han ciia ddy cho béi hé thirc truy hdi
bang cach sir dung nguyén 1y kep

“Co 56 I thuyét:
Cho 3 day s (u,), (Va), (Wa) thda man cac diéu kién v, <u, <w,, V2 va
limv,=lmw, =a khi d6 limu, = a. (Nguyén li kep)
Két hop véi viée sir dung cac bat dang thirc dé danh gia va sir dung nguyén li
kep, ta c6 thé tinh duoc gi61 han cia mot ) day s6 cho boi hé thire truy hoi.

Sau ddy 1a mot sb vi du

Vidu 1: (Bai 4.4 sach bai tap BS va GT11 NC, trang 133 NXBGD2007)

Cho diy s6 (u,) xac dinh bai

a) CMR: 0 <u, =—,Vn

N

U,y _3 L
b) CMR: = =, Tinh limu,

u”

Giai:

. 5 . 1 .
a) Bang quy nap dé dang chirng minh dugc 0 =<w,,V¥n Ta CM u, Sk Vn. Vi

1 14 ) 1 4 . 1 A A
n=1thiu = Zdﬁng. Gia su u, SZ’Vk =1, ta ching minh SZ.That vay,
taco u <l=> u,’ <lu éiu <§ 1.3 Do do u <lu +lu =—u <i<l

I T TR

Vay 0 <u, S%, Vn

b) Tir ca h—u +_<l+l—§ Vn
) Ttr cau a) suy ra v STy
u, u u 33 3 _1(3)"
Dodoétaco O<u, =—2. =L ... 2u <=—..=-u ——.[—] , Vn
w_,u, w4474 474
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n-1
Ma lim%.[%] 0, nén theo nguyén i kep thi limu, = 0

Nhdn xét: Véi vi du nay, viéc xac dinh CTTQ cua day (u,) nhu trong ki thuat
1 d4 trinh bay gip nhiéu kho khin, nhung néu sir dung bat dang thirc dé danh

gia va nguyén li kep thi bai toan duoc giai quyét rat don gian.

Vidu 2: (Bai 4.5 sach bai tap DS va GT11 NC, trang 134 NXBGD2007)

Cho diy s6 (u,) xac dinh boi

\ un+l 1
a) CMR: 4, >0 va —= =<, Vn

b) Tinh limu,
Giai:

Nhin xét: Viéc xac dinh CTTQ cia ddy (u,) rat kho khin, nhung tir hé thic

5 , ) LUy x L
truy hoi ta thay c6 thé danh gia ti s6 u—l de dang.

a) D& dang ching minh bang quy nap dugc «, >0, Vn

un+1 —

\ 1 1
T hé thu di y = <— Vn=>]
Tur h¢ thirc truy hoi ta co u o+l 2
u, u u 11 11 (1)
b) Thcaua)tacod O<u, =—" . = .U <——...—.— :[—] ,Vn =1
) ) i, u wo ' 2°277272 |2

Ma 1im[%] = 0. Nén theo nguyén li kep ta c6 limu, =0

Vidu 3: (Bai 4.11 sach bai tap BS va GT11 NC, trang 135 NXBGD2007)

) u, =10
Cho day s0 (us) xéac dinh bdi . Tinh limu,
0 day s0 (u.) xac dinh boi Lnﬂ _ \/Z’ vy > Tinh limu

Giai:

GV: Hupnh Poan Thuan Trang 9
WWW.ToanCapBa.Net



http://WWW.ToanCapBa.Net/
http://WWW.ToanCapBa.Net/

) ~WWW.ToanCapBa.Net .
Sang kien kinh nghiém — M@t so Ki thuat tinh gi¢i han cia day cho béi hé thire truy hoi

Nhdan xét: Viéc xac dinh CTTQ cua day (u,) that khong don gian, nhung

ta thay rang u, >1, voi moi n (kiém tra bing quy nap). Hon nita theo bat dang

, : . l+u,
thire Cosi, ta co u,,, =u, =\lu, < .

n

Ayy 669 A 2 3 v r 1 u, v/
Dau “=" khong xay ra viu, >1, Vi, do do u,,, < , Vn
’ ’ n+l 2

= - 1< B v ()

Ap dung (*) lién tiép nhiéu 1an ta co

O<u,-1< = 1 <u"‘22_ ! <..<4 __11 :i_l,Vn >1,
2 2 2" 2"

Vn =1

Hay 1<u, <1+

n-172

: 9 :
Ma lim(1+ F) = 1 nén theo nguyén li kep ta ¢6 limu, =1

Vidu 4: (Bai4.74 trang 148 sach BS va GT 11 NC NXBGD 2007)
u, =a
Cho day s6 (u,) xac dinh bai _u, +1 vz (Voi-1<a<0)

un+1 - )
Ju,” +1

(u, +1),Vn =1

1
a) CMR O <un+1 +1 S
Vat +1
b) Tinh limu,

Giat:

Nhén xét rang — 1 <u, <0, v6i moi n (kiém tra bang chimg minh quy
nap). Tr dosuyra0<u,+1<1va u’+1>1

u, +1

u =

il — - I<(u,+1)-1=u,Vn =l

Suy ra ,nén Day (u,) 1a diy giam

+1

n

Dod6 -1<u, <u,_, <...<u, =a<0,Vn =1
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2 2 2 2
= u,” =a :>\/un rl>Va’ +1=

1 1
<
\/u”2+1 Ja* +1

u +1

[— n

1
Nén0<”n+1+1— <
\/un2+1 Ja* +1

(u, +1), Vn =1

2

= 0<u, +1 =< ! (u, +1) < ! (u, , +1)
Na© +1 a +1
1 n-1
<..< (u, +1), Vn =1
a +1
1 n-1
Hay - 1<u, < (a+1)-1,Vn =1
a’ +1
1 n-1
Vi 0< <l= lim|(a +1) -1l =1,
a +1 a’ +1

Do dé theo nguyén li kep ta dugc limu, = -1

* Bai tdp tham khdo

u =

Bai 1: Cho day s6 (u,) xac dinh boi 1
u, =.u, +?, Vn =1

Vn >1

a) CMR un+1 - un <

n+l

b) Tinh limu,
(Dé thi HSG 16p 11 cdp tinh tinh Ha Tinh ndm hoc 2009 — 2010)

u >0

Bai 2: Cho diy s6 (u,) xac dinh bai |

u" <u, -u,,n=l

n+l?
1

a) CMR u, <—, Vn =1
n

b) Tinh limu,
(Pé thi HSG cap tinh I6p 12 tinh Quéang Ngdi nam hoc 2007 — 2008)
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U, =—
Bai 3: Cho diy sb (u,) xac dinh boi |
u,,, =u, +—u’, Yk =0,n- 1

n

1
a) CMR 1- —<u, <1
n

b) Tinh limu,
(Dé thi HSG cap tinh I6p 12 tinh Qudng Negdi nam hoc 2006 — 2007)

GV: Hupnh Poan Thuan Trang 12
WWW.ToanCapBa.Net



http://WWW.ToanCapBa.Net/
http://WWW.ToanCapBa.Net/

) ~WWW.ToanCapBa.Net .
Sang kien kinh nghiém — M@t so Ki thuat tinh gi¢i han cia day cho béi hé thire truy hoi

III/ Ki thuét 3: Tinh gi6i han ciia diy cho béi hé thirc truy hoi bang

cach sir dung tinh don di€u va bi chin

* Co sé li thuyét:

- Trong sach gido khoa Pai s6 va Giai tich 11 nang cao, trang 154 c6 néu
dinh li 4 nhu sau:
“ a) Day sd tang va bi chin trén thi c6 gidi han hitu han

b) Day s6 giam va bi chin dudi thi ¢6 gi6i han hitu han”

- Néu day so (u,) thda man diéu kién u, <M, Vn va ton tai gigi han
limu, thi limu, <M ; néu diy so (¥, ) thda man diéu kién u, =m, Vn va ton

tai gidi han limu, thi limu, =m

- Gia sir ddy sb (,) ¢6 gi6i han hitu han thi mu, =limu,,

Ap dung cac tinh chét trén, ta c6 thé tinh dugc gidi han cta cac day cho
boi hé thirc truy hdi. Dang bai tap nay kha phd bién trong cac dé thi HSG cap
tinh, cac dé thi Olympic 30/4, cac dé thi HSG cap Qudc gia va Qudc té.
Phuong phéap ndy to ra rat hiéu qua khi giai quyét cac bai toan tim gidi han

cua day s6 cho boi hé thire truy hoi. Sau day ta xét mat s6 vi du minh hoa.

, u, =2
Vi du 1: Cho day so (#,) xac dinh boi . Tinh limu,,
u,, =2+u,,n =l

Gidi:
Trudc hét ta s& ching minh day sb (4, ) ting va bi chin trén.

Chtng minh ddy (u,) ting bang quy nap, tirc 14 u,,,>u,, Vn =1

Khin=1taco u, =2 +u, =\J2+2 >\/§=u1

GV: Hupnh Poan Thuan Trang 13
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Gid sir Uy, > 1, , khi d6 u,,, =2 +u,,, >[2+u, =u,,, . Vay u,,>u,, n =l
Nén (u,) bi chin dudi bdi /2 . Ta s& chirmg minh day (¥, ) bi chin trén boi 2
béng quy nap, that vay

Khin=1tacod u, =v2<2

Gia str u, <2,k =1, khi d6 u,,, =2 +u, <</2+2 =2,

Vay ddy s (u,) bi chin trén boi 2. Do d6 diy s6 (u,) ¢ gi6i han hiru han, gia
st limu, = a, thi ¢ >+/2.

Tur h¢ thirc truy hoi, liy gi6i han hai vé ta c6 limu,,, =lim,/2 +u,

a=-1

Hay a =V2+a = o’ =a+2 <
y a =2

Vi g >+/2 néna=2. Vay limu, =2

Nhdn xét: V6i vi du nay, ta c6 thé tim duge CTTQ cua diy (u,) 1a

JT

n+l ?

u, =2cos Vn =1, tuy nhién viéc xac dinh CTTQ cua (u,) khong phai la

don gian va mat nhiéu thoi gian. Vi ki thuét tinh gii han nhu bai giai trén,

bai toan duoc giai quyét gon nhe.

/ 7/[1 :u2 :1
Vi du 2: Cho day so (¥, ) x4c dinh boi . Tinh limu,
y $6 (#) u, =Ju, +Ju,, ,n=2

Giai:

Nhén xét: Ta thiy #, =u, =1, u, =1+1=2>u,; u, =\Ju, +Ju, =V2 +1>u,.
Dy doén diy sb (u,) 13 ddy duong va ting.

Ta chiig minh bang quy nap, tirc 1a ©,,, >u,, Vn =2

RO rang u, >0,Vn =1, Khin=2taco u; =2>u, =1

Gia su Upn >l/lk,Vk 22 Ta co Upy =AU +1/uk >‘,uk +1“’lk-1 :le+1,Vk >2
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Nén diy (u,) 1a ddy s6 duong ting = u, =u, =1, Vn =1

Hon ntra, ta théy Vn=3,u, :\/a + \/; <\/Z +\/Z :2\/2
Hay u,” <4u, = u, <4(dou, >0).Nén (u,) bi chin trén boi 4

Do d6 day s6 (u,) c¢6 gidi han hiru han. Gia sir limu, = a, khi d6 a >1
Tir hé thire truy hdi suy ra limu,,, =limfu, +limJu,,

Hay ¢ =va ++a = > =4a.Do a >1>0néna=4

Vﬁy limun =4

, u, =2010
i du 3: Cho day so (u, ) xéac dinh boi
Vi du 3: Cho day so (¥, ) xac dinh boi - 2u u . +2011=0,Vn>1

n*n+l
Chtng minh rang diy (u.) c6 gidi han va tinh gidi han do.

(Dé thi HSG cdp tinh khoi 12 tinh Qudang Ngdi nam hoc 2010 — 2011)

Giai:
Trudce hét ta nhan xét rang u,> 0, véi moi n,

That vay, ta c6 u; = 2010 >0. Gia st 4, >0, Vk =1 ta chimg minh u,,, >0

) u,> +2011
Tt hé thitc truy hoi suy ra 2u;.u,,, Zukz +2011>0=> u,,, :AT >0
k
o w?+2011 1, 2011
Do dotaco u,, :T :E(M” ——). Theo bat dang thirc Cosi, ta c6
2
U, :%2011 2011 =+2011, Vn =1,
u u

n n

Vi kb 1 o Mo <t #2011 1 2011 11
atkactaco = w: a2 u? 2 2

n n

2011 _ 2011 _1
i 1, >72011, Vi =1 =
(vi &, 2u” 22011 2)

=1

Nén (u,) 1 ddy sd gidm va bi chin dudi bai /2011, do d6 day (u,) co gidi
han hitu han. Gia st limu, = a, khi d6 0 <a <2010
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u’+2011 . u”+2011 a® +2011
A= limy,,, =llm——m—=>a =—
2u 2u, 2a

n

Vataco u,, =
= a*> =2011= a =+/2011. Vay limu, =+/2011

u, =30

Vi du 4: Cho day s6 (u, ) xac dinh boi
- u,,, =30u,” +3u, +2011, ¥n =1

un+1

Tinh Iim
u

( Dé thi HSG cdp tinh khéi 11 tinh Qudng Binh ndam 2010 — 2011)
Giai:

Nhén xét rang u, >0, Vi (kiém tra bang chimng minh quy nap)

Hon nifa, ta ¢6 u,,, =+30u,” +3u, + 2011 >[30u,’ > \Ju* =u,,¥n =1
Nén diy s6 (u,) 1a ddy ting. Gia st ddy (,) bi chan trén, khi d6 (u,) c6 gidi

han htru han va ta dat limu, =a (a>0)

Ta ¢6 limu,,, =limy30u,> +3u, +2011 = a =v/30a’ +3a +2011

= a’ =30a” +3a+2011= 294" +3a + 2011 =0. Phuong trinh nay vo

nghiém nén din dén mau thuin. Vay diy (u,) khong bi chin haylimu, =+oo

2 +3u +2011 2011
M i s = [P0+ 201 _ [, 3,20
u, u, u, u,
Do d6 lim2z: :\/30 +1im = + lim 20121 =30
u" 7/ln un
u, =1
Vi du 5:Cho day s6 (%, ) xac dinh béi u?
st =010 + e V1 =

U u u

, . 1 1
Tinh lim(—+—+....+—)
u, u, u

n+l

( Dé thi HSG cdp tinh khoi 12 tinh Qudng Binh ndm 2010 — 2011)
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Giai:
2

n+l un = un > 09 vn 21(*) = un+l > un’ vn 21:
2010

Tir hé thirc truy hoi ta ¢6 u

do @6 day (u,) 1a diy sb taing = u, >u, =1>0, Vn =1

2
U, .. -u u u 1 1
Tur (%) suy ra 2010. 21—~ =2 — hay —— =2010(—- —)
un+l 'un un+1 'un un+l un un+1
S Mty e o010 - Ly =20100- -
MZ M2 un+1 M] Mn+1 Mn+1

Do dé lim (4 + 4+ My —1im2010.(1- —)

u2 uZ un+1 un+1
Gia str (un) bi chan trén, khi dé day (u,) c6 gidi han hiru han, gid st limu, = a
(Viu,>L,Vn=l= az=l)

2
un

Tir hé thire truy hdi suy ra limu ,, =lim( +u,)

2

Hay a :28’10 +a= a=0(vd 1y). Vay (u,) khong bi chin, tirc 1a limu, =+
= limu,, =+ Vay 1im(ﬂ+ﬁ+ ..... +i) =2010
u, u, U,y
O<u, <l

Vi du 6: Cho diy sd (u,) thda mén
yso (i) u, (1- un)>i,Vn >1

a) CMR day (u,) 1a day s6 ting

b) Tinh limu,

Giai:

a) Nhan xét rang (u,) 1a ddy bi chan

Honnita 0<u, <1=1-u, >0 vi u,,, >0, Vn. Theo bt dang thirc Cosi, ta co

un+l +(1 - un) ZZ.VU”+1.(1 - un) >2‘\E =1’ vn = un+1 >un’ vn DO d(,) (un) lé

day s ting
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b) Ttur cau a) va nhan xét trén suy ra day (u.) c6 gidi han hitu han. Gia st

limu, =a thi a =0. Do d6 lim[un+1(1 - un)] =limu , .lim(1- u, ) =a(l- a).

, . 1 1
Miit khac tir gia thiét suy ra, lim[u,,,(1- u,)] > = a(l-a)>
, 1 1., 1
oa-a+—=<0e (a-—-) 0= a=—
4 2 2

1
Vay limu, = —
ay 5

u, >0
Vi du 7: Cho day so (#, ) xac dinh bdi - :l(un N i)’ Vi >1 (a>0)
2 u,
Tinh limu,
Giai:

Nhan xét rang (u,) bi chin dudi béi Va .
LL2 ) 1 a \/—
That vy, theo bat dang thirc Cosi ta c6 U, :5 (u, + u_) =Va .
1

Gid sir u, =a, Yk =2, ta chimg minh u,,, >Ja
Theo bat dang thirc Cosi va gia thiét quy nap ta co
1 a a . R C
U, :5(% +u_) > uk.u— :\/;. Do do6 u, Z\/Z, Vn =2, nén (u,) bi chan
k k
dusi béi \a

1 1
su >Ja, Vn>2=> — <~
e 2u’ 2a

Mat khic, ta ¢ 22 =2+ =2
at khic, ta co — TR

n n

P un+1 _1 a 1 a — A N~ <9
Do d6 — = =5 + e 55 + %a == u,, <u,,Vn =lnpen (u,)la diy giam.

Vay day ) (u,) c6 gi61 han hitu han. Gid st limu, =@ [ khi doé &> 0

Tir hé thirc truy hoi suy ra
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) o1 1
limu,, =lim_(u, )= @ =_(a+ )= a=\a (Do a>0)

n

Vay limu, = va

u, >0
Vi du 8: Cho day so (#,) xac dinh bo1i — M yso Tinh limu,
n+l 1 + unZ > -
Giai:
A ’ M y. . A A \ Z’£O
Nhan xét rang #,> 0 v61 moi n. That vay, up >0 vau, = R >0
0

co O Vk — uk 0 y z/tn+l — 1 1 V \ 2

Giasu 4, >V, Ve = U, =——5 >V Do d6 = <LVn (viu,”>0)
1 + k un 1 + un2 !

= u,, <u,,Vn= (u,)1a diy sd giam va bi chin dudi bsi 0 nén (u,) cb gidi
han hitu han. Dat limu, = a, khi d6 tir hé thtrc truy hoi suy ra

n

limu ,, =lim s=a=

3 .
=>a +a=a= a=0 viv limu =0
1+un 1+a - Vay "

) u, =1
Vi du 9: Cho day s6 (#,) xac dinh boi <|ul+1 =l +uu,...u, Vn=l"

n 1
pit S, =) — . Tinh limS,

k= Uy

Giai:

Nhan xét: D& thdy u,>1, Yn =1 = u,u,....u, , >1

Taco u,, - u, =l +uuy..u -u >1+u -u =1>0=>u_ >u, A Vn=l do
d6 (u,) 1a day sb tang. Gia st (4, ) 1a day bi chan trén, khi d6 day (,) c6 gibi
han hiru han, va ta dat limu,=a

Taco a =limu , =lim(l +u 2ttt ) =1+ lim(u, 0.0, ). limu
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Vi lim(u, at,.....t,. ) 21= a =1 +1.a . Pidu nay vo li. Vay (u,) khong bi chin
trén tuc la limu, =+

Mat khac ta co, ., - 1 =y, =u, (uyaty..o, +1-1) =u, (u, - 1)

PR/ = A T e NS u,, -1
) ) 1
Do d6 lim$S, = lim(2 - —) =2
n+l
* Bai tdp tham khdo
u <l

n

Bai 1: Cho diy (u,) thda man cac diéu kién 1 .
u,, (1-u) >5 , Vn >1

1
Tinh limu, (BS: limu, :E)
u, >0
Bai 2: Cho day (u, ) xac dinh boi “, :l(Zun ...%)’ v >1 (Véia>0)
3 u,
Tinh limu, ®s: limu, =Ja )
u, =3
Bai 3: Cho day (u, ) xac dinh boi ‘. :lu,f Sy 42,V
2
. owe
Tinh lim ) — (DS: 1)
n— 4o = uk
(Dé thi chon HSG Quéc gia khoi 12 tinh Qudng Binh nam 2009 — 2010)
u, =2

Bai 4: Cho day (u, ) xac dinh boi

2
u,, =u, -u,+1,Vn =1

n+l

owe . .
Tinh lim Z — (Dé thi HSG cap tinh tinh Quang Ngai nam 2004 - 2005)

n— +o0o k= uk
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1
l/l1 :5
Bai 5: Cho day (¥, ) xac dinh bdi | >
Jul+4du +
un+1 — un un un , vn >1
2
Chtrng minh rang day b, anlfgo Z el c6 gid1 han hiru han va tinh gi61 han do6
k= %
(VMO 2009) (BS:limy,= 6)
hod dinhboi |
Bai 6: Cho day (u, ) xac dinh béi
i o day (u,) xac din 1 u . = V=l
.o u
Tinh lim Z :
n— 4w uk+l -1
1
(Tap chi THTT thang 10/2010) bS: —
a
u, =a>1
Ne s, ~ r . 9. 2 _
Bai 7: Cho day (u, ) xac dinh boi » _u, +u, 1’ Vn >1
u}’l
Tinh lim ' — T (Tap chi THTT thng 10/2010)
k= Wy T

u, =2009

Bai 8: Cho day (u, ) xac dinh boi W, =u (\/Z +1)%, Vn =1

n 1 1
, . - lim =
(Tap chi THTT thing 10/2010) ~ (DS: lim X, el 7200
u, =2

Bai 9: Cho day (u,) xac dinh boi U, :%(unz +1), Vn =1

w1
Tinh lim Z

n— +0 = uk +1

(Tap chi THTT théng 10/2010)
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u, =8

Bai 10: Cho day (u,) xac dinh boi ", :é(unz - Tu, +25), Vn =1

R <
Tinh lim 3, - (Tap chi THTT théng 10/2010)
k= Yy =
GV: Hupnh Poan Thuan Trang 22
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PHAN KET LUAN

Sang kién kinh nghiém nay 1a két qua cia mot qué trinh ty tim toi, nghién
ctru, dtc két va rat kinh nghiém trong qua trinh bdi dudng hoc sinh gidi cap
truong va cdp tinh & ca hai khdi 11 va khéi 12 trong nim hoc 2010 — 2011.
Qua mdt nam trién khai thuc hién dé tai nay, t6i thdy tinh hiéu qua cua dé tai
rat cao, c6 thé ap dung dé day bdi dudng hoc sinh gioi dy thi cdp tinh cho
nhirng nim tiép theo. Trong nim hoc t&i, t6i s& tiép tuc nghién ciru va bod sung
dé de tai nay dugc hoan thién hon, dap ting duoc nhu cau bdi dudng cho hoc

sinh dé dy thi hoc sinh gioi cap tinh dat két qua.

T6i rat mong duoc hoi ddng chuyén mon Nha trudng gop ¥, bd sung dé
dé tai nay hoan thién hon, va c6 thé trién khai 4p dung dé day bdi dudng hoc

sinh giéi cho nhiing nam tiép theo trong Nha trudng dat hiéu qua cao.

Trong qua trinh bién soan dé tai toi d co nhiéu cd gang, tuy nhién ciing
khong tranh khoi nhitng thiéu sét. Rat mong nhéan duogc sy gop ¥ chan thanh
ctia cac thay co gido dong nghiép va Hoi dong chuyén mén Nha trudng dé dé

tai cua to1 duoc hoan thién hon. Xin chan thanh cam on!

Quang Ngai thang 05 nam 2011.
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Duyét ciia Hpi dong chuyén mén nha truong:
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