Sdng kién kinh nghiém — Mt s6 Ki thuat tinh giéi han caa diy cho boi hé thire truy hi

PHAN MO PAU

Bai toan tim gi¢i han cua mdt day cho boi hé¢ thire truy hdi 1a mot dang
bai toan kho, doi hoi nhidu ki thuat. Bai toan nay thuong xuét hién trong cac
dé thi hoc sinh giéi cap tinh, dé thi Olympic 30 thang 4, dé thi qudc gia va
qudc té. Trong qué trinh giang day chwong trinh toan 16p 11 nang cao va bdi
dudng hoc sinh gioi, t61 da tim toi diic két va rat ra duge mot sd ki thuat tim

€161 han cua céac bai toan dang nay.

Hién nay, céc tai lidu chuyén sau vé chuyén d¢ gidi han ciia day sb ciing
con rat han ché; véi mong mubn ning cao chit lugng giang day bdi dudng
hoc sinh gidi cac cép, cung cép cho cac em hoc sinh, dac biét la cac em hoc
sinh gio1 toan va yéu thich toan c6 thém mat tai li¢u tham khao vé gi61 han
clia ddy s0, va nhitng ki thuat dé tinh gidi han ctia cac ddy cho boi hé thirc
truy hoi, t6i nghién ctru va viét dé tai: “Mgt so ki thudt tinh giéi han ciia day

cho bgi 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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Sdng kién kinh nghiém — Mt s6 Ki thuat tinh giéi han caa diy cho boi hé thire truy hi

PHAN NOI DUNG

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

“Cho day sb (uy) xac dinh nhu sau:

n

u +1:lun+3,Vn21
5

a) Chiing minh rang(CMR) diy s (v,) xac dinh béi v, =u, —%5 12 mot cap

sO nhan

b) Tinh limu,”

Qua phén tich va giai quyét bai toan trén, t6i nhan thiy:
- Néu nhur dé bai khong cho cau a) ma chi yéu cau tim limu, thi bai toan tro
nén rat khé va la di v&i hoc sinh. DAy 13 bai toan tim giéi han ciia mét day
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 day (u,) nho vao viéc tim CTTQ cua mdt cép sb nhan, tir d6 ap
dung céc dinh li vé giéi han dé tinh limu,
- Khai thac bai toan trén, t61 xay dung thanh mat ki thuat dé tinh €161 han cua
day truy hoi d6 1a: « Ki thuat tinh gi6i han ciia diy truy hoi bang cach xac
dinh CTTQ cua day”.

Ngoai ra, trong qua trinh tim t01, nghién ctru, giang day va boi dudng hoc
sinh gioi, toi da tong hop va diic két thanh mot sb ki thuat dé tinh giGi han cua
day cho béi h¢ thirc truy hoi. Trong khuon kho ctia dé tai nay, t6i sé trinh 3 ki
thuét co ban dé tinh gidi han ciia ddy cho boi hé thirc truy hoi sau day:

Ki thuat 1: Tinh giéi han ctia ddy cho boi hé thirc truy hoi bang cach xac

dinh CTTQ cua day.
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Ki thuat 2: Tinh giéi han ctia day cho boi hé thirc truy hoi bang cach sir
dung phuong phap danh gia va nguyén i kep.

Ki thuét 3: Tinh giéi han cia ddy cho bai hé thirc truy hoi bing cach sir

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

I/ Ki thut 1: Tinh giéi han ciia diy cho béi hé thitc truy hoi bing
cach xac dinh CTTQ cua day.

Phuong phap xac dinh CTTQ cua mot day s6 cho boi hé thirc truy hoi
kha phong phti va da dang, trong pham vi bai viét nay t6i chi trinh bay ki
thuat tim CTTQ cua day chii yéu str dung phuwong phap d6i bién dé dwa day
da cho vé ce"ip ) cong(CSC) hoac ce"ip sb nhan(CSN) hoic téng hiéu cua cac
cap sb cong, va cap sb nhan. Quay lai bai tip 7 trang 135 sach giao khoa S
vaGT 11 NC

u, =10

Vidu 1: “Cho day sb (u,) xac dinh nhu sau:

n

1
U, :gun+3,Vn21

a) CMR day s6 (v,) xac dinh boi v, =u, —%5 1a mot cép s6 nhan

b) Tinh limu,”

a) Taco (vp) 1aCSN < v,,, =q.v,(=const),q #0,Vrn >1. That vy, ta co

Vst :”m_l_szl”n+3—1—5:l(vn+1—5)—§=lvn. Nén (v,) 1a mot CSN cé
4 5 4 5 4 4 5
o1 25 L2511 1)”
congbdi g=—vavi=—.Dodd v =v,.g" =—.| = =—|—=
g bol g 5 1 4 g q 4 (5) 4(5’

n—3
: 1
b) Tur céu a) suy ra un:vn+1—5:l. L +1—5.Dod() llmun:—s.
4 415 4 4
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Nhdn xét:

1/ Vi sao lai nghi ra duoc phép doi bién v, =u, —%5 dé day (vy) 1a mot CSN?

. 1 X . 1
Tathdy u, A = gun +3,tacantim soO bsaocho u,,, —b= g(un -b)

:>un+1:b—lb+lun:lun+3:>b:1_5
5 5 5 4

. 1 1
Do vay,néudat v, =u, _XS thiv & = gvn ,Vn=>1 nén (vy) 1a mot CSN

2/Ngoai ra, c6 thé dat v, =5"u,,Vn>1,khidd taco v, , —v, =3.5"",Vn>1.

n n-3
Suy ra 1/n:1—5(5”—1)+35:>un:hzl—s.5 1+35:l l) +1_5
4 5" 4 5" 5" 45 4

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

. u
Cho day sb (u,) x4c dinh bai { '
2u  =u +1,Vn=1

batS,=u +tu+... tu,, n>1.

a) CMR day s6 (vy) v6i va=u,— 1, n>1 1amot CSN 1ii vb han

b) Tinh limS,
Giai:
. 1 1 1 1
a)Tacov, ,=u,  ~l=—u +—-1=—(u,-1)==v, ,Vn=>1
2 2 2 2

, . . .1 "
Suy ra dady so (v,) 1a mdt CSN Iui vo han véi cong bdi q = 5 .Nénvy, = (l)
1 n-2
b) Tur céu a) suy ra un:vn+1:(5j +1,Vn>1

n n n-2
Suy ra 5, =Y, = 3(0) F#n=4en _@ |

k=1 k=1

n-2
Vay limS, :lim{4+n-(%) :| = +00
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Nhin xét: C6 thé tim CTTQ ciia ddy (u,) bang phép doi biénv, =2"u ,Vn>1

4 n n 1 1 n
Taco v, ,=2""wu, =2"(zu,+=)=v, +2",Vu21=v, —v, =2",Vn>1
2 2
Dodd v, =v, —v  +Vv, =V ety v +y,=2""+2"2+ . +2+46

n-2
1
Hay Vn:2(2"1—1)+6:2"+4:>”n:1+(5)

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

u, =1
Cho day sb (u,) xac dinh boi Cu,—4

n+l

= ,Vn=>1
u,+6

a)CMR u, #-4,Vn>1
u, +1

b) CMR day (vy,) v61 v, = : la mot CSN. Tinh limu,
u +

n

Giai:

a) Ta s€ chiing minh béng quy nap u, #—4,Vn2>1.

Khin=1taco u, =1#-4

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

u, —4

u,,, =—4,khido =—4=u, —4=—-4u, —-24=u, =—4, trai véi gia

u, +6
thiét quy nap. Vay u, # —4,Vn2>1
b) Tur cau a) suy ra v, ludn xac dinh véi moi Vn>1

u, —4

+1
+1 6 2u+1) 2
Tacov  =—wt® ' +4 _20,¥D 2, v, Vay (vi) 13 1 OSN Tui
un+l+4 %’7_4_4 5(un+4) 5
u +6

. : 2 !
v0 han v6i cong boi q = g Suy ra v, :(%)
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IRC RN E

Nén u, = —. Do d6 limy, =lim———+—=-

- o[d) ()

u, =1
Vi du 4: Cho day s6 (u,) xac dinh boi 1
u, , =u,+——,Vn=>1
n(n+1)
Tinh limu,
Giai:
. 1 1 1
Ta co u, ,—u, = =—=— =u,=u,—u, ,tu, ,—u, ,+... +u, —u, +u,
n(n+l) n n+l
1 1 1 1 11 1
=u,= -——+ —— . +-—=+1=2——
n-1 n n-2 n-1 n
Do d6 limu, = lim2 - 1) =2
n
u, =1
Vi du 5: Cho day sb (u,) x4c dinh boi 1Y . Tinh limu,
a1 U, +(Ej ,Vn>1

Giai: Taco u

n+l n

n—1 n—2 1 1—( )” n—1
=u, :(l) +(1) +o. +(1) +1= 2 :2—(1)
2 2 2 ! 2

n—1
Do d6 limu, = lim{z —(—) :I =2

n
u :(E) Su,=u,—u,_ Fu U e, —u U

Nhu vay, néu xac dinh dwoc CTTQ cua day s6 thi bai toan tré nén quen
thudc va ta c6 thé tinh duoc gi6i han cia diy d6 mot cach dé dang dua vao
cac dinh 1f vé gidi han da dugc hoc trong chuong trinh cua sach giao khoa.

Sau day 1a mot sb bai tap tuong tu
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* Bai tap tham khao:

1/ Cho day sb (u,) xac dinh boi 2 .Tinh limu,
u,, = Eu" +6,Vn =1

bS: limS, =-18

. u =
2/ Cho day s6 (u,) xac dinh boi { !

Tinh lim 22
u,, =4u,—1,Vvn=>1 2

bS: lim”T” _2
27" 3
3/ Cho day sb (u,) xac dinh béi u, = \/2 +~2+....++/2 Tinh lim ‘%t

y 2 n
ndaucan

(Bé thi HSG cdp tinh tinh Qudng Ngdi ndm 2001 — 2002)

HD: Tim dugc CTTQ cua day (u,) 1a «, = 2coszi Vi va lim At 2
Va

n+l -
4/ Cho day s (us) xéc dinh boi 1 =2"\2—y2+...++2 Tinh limu,

n
ndaucan

HD: Tur bai 3 suy ra u, =2". fZ—cos% = 2””.sin% .Do dé limu, = =
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11/ Ki thuit 2: Tinh giéi han cia ddy cho béi hé thikc truy hoi
bing cach sir dung nguyén ly kep

“Co' 56 Ii thuyét:
Cho 3 day s6 (uy), (Vn), (Wn) thda mian cac dicukién v <u <w_,Vn 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 co thé tinh duoc €161 han cua mot ) day s6 cho bai hé thuc truy hoi.

Sau day 1a mot s6 vi du

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

U =-—
Cho day s (u,) xac dinh boi

a) CMR: 0<u, S%,Vn

b) CMR: "t S%,Vn. Tinh limu,

u n

Giai:

a) Bang quy nap d& dang chtig minh dugc 0<u ,Vn. Ta CM u, < i,Vn. Véi

X | 2 o 1 , . 1 Ap <A
n=1thiu = " dung. Gia sur u, _Z’Vk >1, ta chirng minh «,, SZ . That vay,
. \ . 3 1
ta co u, Sl:> 14,,2 Sluk va 3uk Sz.l:i .Dodo u,,, Sluk +luk :guké—<—
T4 T Ty 4744 16 4" 2 4716 4

Viy 0<u, S%,Vn

s A 3
b) Tir ciu a) suy ra 2= =y +l§l+i:—,Vn
u, 2 4 2 4
n-1
, , 1 , 33 3 1(3
Do ddtacod 0<u, = B ”—2.141 <———y :—.(—J ,Vn
u, , U, , 1, 44 4 44
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n—1
Ma lim%.(%j =0, nén theo nguyén li kep thi limu, =0

Nhdn xét. Vi vi du nay, viée xac dinh CTTQ cua day (u,) nhu trong ki thuat
1 da trinh bay gap nhiéu kh6 khan, nhung néu str dung bt dang thirc dé danh

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

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

u =—
Cho day s (u,) xac dinh boi

2) CMR: u, >0 va ‘o s%,\m

u

n

b) Tinh limu,
Giai:
Nhin xét: Viéc xac dinh CTTQ cua day (u,) rat khé khan, nhung tir hé thic

truy hoi ta thdy ¢6 thé danh gia ti s6 22t d& dang.

u

a) D& dang chtig minh bang quy nap duoc u, > 0,V

Tir hé thire truy hditaco “t =1 <L vys
u n+l 2

n

<\ A z u u /
b) Thcaua)tacod O<u,=—2.—2L .2y <

11 11 Y
| | _._....._._:H n>1
U, u_, u, 22 22 2

Ma lim(%j = (0. Nén theo nguyén li kep ta co limu, = 0
Vidu 3: (Bai4.11 sach bai tap BS va GT11 NC, trang 135 NXBGD2007)

Cho day sb (u,) xac dinh boi { . Tinh limu,

u, =10
u,, :\/Z,VnZI

Giai:
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Nhdn xét. Viéc xac dinh CTTQ cua day (u,) that khong don gian, nhung
ta thay rang u, >1, véi moi n (kiém tra bang quy nap). Hon nita theo bat dang

, : . I+u
thire Cosi, tacd u,,, =+Ju, = /l.u, < .

Déu “=" khong xay ra viu, >1,Vn, do dé u, < Itu, ,Vn
Su 1< B (*)

Ap dung (*) lién tiép nhiéu 1an ta co

O<u, —1< el -1 u”zzz_l << ”21:11 = 2?1 Vn>1,

Hay 1<un<1+%,Vn21
2”

Ma lim(1+ %) =1 nén theo nguyén li kep ta co limu, = 1

Vidu4: (Bai4.74 trang 148 sach DS va GT 11 NC NXBGD 2007)
u =a

Cho day sb (u,) xac dinh béi 4 o ]

n+l
2
\u,” +1

(u, +1),Vn=1

_LanI.(Vm—l <a<0)

a)CMR O<u, A +1<

a*+1
b) Tinh limu,

Giai:

Nhan xét ring — 1 < u, <0, véi moi n (kiém tra bang chirng minh quy

nap). T do suyra 0 <u,+ 1 <1va \u’>+1>1

u, +1
\/un2+1

Dod6 -1<u,<u,  <..<u =a<0,Vnx1

Suyrau, A = -1<(u,+1)-1=u,,Vn>1,nén Day (u,) la day giam
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1 < 1
\/un2 +1 a*+1

31/{”22023\/1/{”24'12\/024-12

u, +1 <

1
Nén O<u,  +1= <
Vi +1 Na+1

(u, +1),Vn =1

2
1 1
=>0<u, +1<———(u, +1)S[ j (u, , +1)
Va' +1 1 Va +1 ’

n-1

1

< S[—j (u, +1),Vn=>1
a’ +1

n-1
Hay —1<unS[ j (a+1)-1,Vn=1

|
Ja® +1

Vi 0<

n-1
1 1
<l=lim| (a+1) j -1(=-1.
a’+1 { [\/a2~l—l, }

Do do theo nguyén i kep ta duge limu, =-1

* Bai tgp tham khdo

u, =1

Bai 1: Cho day s (u,) xac dinh boi 1
u,., =.u, +;,Vn >1

a)CMR u,,, —u, <

Vn>1

n+l ?
b) Tinh limu,

(Pé thi HSG 16p 11 cap tinh tinh Ha Tinh ndm hoc 2009 — 2010)

u,>0

u’<u,—u, ,Vn>1

Bai 2: Cho day sb (u,) xac dinh boi {
n+l?
1
a)CMR u, <—,Vn21
n

b) Tinh limu,

(Pé thi HSG cap tinh 16p 12 tinh Quang Ngdi nam hoc 2007 — 2008)
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1

Bai 3: Cho diy sb (u,) xac dinh boi

1
U, =Uu, +;uk2,Vk =0,n-1

a) CMR 1—l<un<1
n

b) Tinh limu,

(Pé thi HSG cdp tinh 16p 12 tinh Quang Ngdi nam hoc 2006 — 2007)
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111/ Ki thuit 3: Tinh giéi han ciia diy cho béi hé thirc truy hdi biang

cach sir dung tinh don di€u va bi chin

* Co s¢ li thuyét:

- Trong sach giao khoa Pai s6 va Giai tich 11 nang cao, trang 154 c¢6 néu
dinh 1i 4 nhu sau:
“a)Day s6 tang va bi chan trén thi c6 gidi han hitu han

b) Day s6 giam va bi chan dudi thi c6 giéi han hitu han”

- Néu day s6 (u,) thoa man di€u kién », < M,Vn va ton tai gidi han
limu, thi limu, < M ; néu day s6 (u, ) thda man diéu kién u, >m,Vn va ton

tai giéi han limw, thi limu, >m

- Gia str ddy sb (u,) c6 gi¢i han hiru han thi lim u, = lim «,,,

n—>+o n—>+c

Ap dung céc tinh chat trén, ta c6 thé tinh dugc gidi han cua cac day cho
boi hé thire truy hoi. Dang bai tap nay kha pho bién trong cac d& thi HSG cap
tinh, cac dé thi Olympic 30/4, cac dé thi HSG cip Qudc gia va Qudc té.
Phuong phap nay to ra rat hidu qua khi giai quyét cac bai toan tim gi6i han

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

, £ u =~2 .
Vidu 1: Cho day s6 (u,) x4c dinh boi . Tinh limu
u, =+2+u,,Vn=1

n+

Giai:

Trude hét ta s& chimmg minh day sb (u,) tang va bi chan trén.

Chimg minh day (u,) tang bang quy nap, tirc 1a u, >u,,Vn>1

Khin=1tacou,=2+u =v2+v2 >2 =y,
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Giasuw u, , >u,,khido u,,, = \/2 +u,,, > \/2 +u, =u,,,.Vay u, >u, , Vn=>1
Nén (u,) bi chan dudi boi \/5 Ta s€ ching minh day () bi chdn trén boi 2
bang quy nap, that vay

Khin=1tacé u =+2<2

Gia st u, <2,Vk >1,khid6 u,,, =2+u, <J2+2=2.

Vay diy sb (u,) bi chan trén boi 2. Do d6 diy sb (u,) ¢6 gidi han hitu han, gia
sur limu, = a, thi a>+/2.

Tir hé thirc truy hoi, 14y gii han hai vé ta c¢6 limu,,, =lim2 +u,

a=-1

Haya:\/2+ac>a2:a+2c>{ 5
a=

Vi a>+2 néna=2. Vay limu, =2

Nhin xét: V6i vi dy nay, ta c6 thé tim dwgc CTTQ cua day (uy) 12

T

u, =2co0s S

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

don gian va mat nhidu thoi gian. V6i ki thuat tinh gi¢i han nhu bai giai trén,

bai toan dugc giai quyét gon nhe.

u, =u, =1

. Tinh limu,
U, =~u, +u,, ,Vn=2

Vi du 2: Cho day s6 (u, ) xéc dinh boi {

Giai:

Nhan xét: Ta thdy u, =u, =1, u, =1+1=2>u,; u, :\/uj+\/z:\/5+l>u3.
Dy doan day sb (uy,) 1 diy duong va tang.

Ta chitng minh bang quy nap, tic 13 u,, >u,,Vn>2

Rorang u, >0,Vn2>1.Khin=2tacod u,=2>u, =1

Giasv u,  >u, ,Vk>2.Tacod u,,, = ju,,, +~Ju, >Ju, +Ju,_, =u, Vk>2
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Sdng kién kinh nghiém — Mt s6 Ki thuat tinh giéi han caa diy cho boi hé thire truy hi

Nén day (u,) 1a day s6 duong ting = u, > u,=1,vn=x1

Honnﬁa,tathéy Vnz3,u, :\/ﬂ+\/a<\/2+\/2:2\/2
Hay u,” <4u,=u, < 4(do u,>0). Nén (u,) bi chin trén boi 4

Do d6 day s6 (u,) c6 giéi han hiru han. Gia sir limu, = a, khi d6 a>1
Tir hé thirc truy hdi suy ra limu,,, = lil’l’l\/LT” + lim\/L:

Hay a=+a+vJa=a’=4a.Doa>1>0néna=4

Vay limu, =4.

u, =2010
P —2u u,, +2011=0,Vn>1

Vi du 3: Cho day sb (u,) xac dinh boi {
n* " n+l
Ching minh ring diy (u,) c¢6 giéi han va tinh gi6i han d6.

(Pé thi HSG cdp tinh khéi 12 tinh Quang Ngdi nam hoc 2010 — 2011)

Giai:
Trudc hét ta nhan xét rang u, > 0, véi moin,

That vay, ta ¢6 u; =2010 >0. Gia st u, > 0,Vk >1, ta chimg minh «, , >0

2
Tir hé thirc truy hdi suy ra 2u,.u, , =u,” +2011>0=u, = U ;‘ 2011 >0
uk
Do dé tacé u,, = & —; 2011 %(un %) Theo bat dang thirc Cosi, ta ¢6
u, u,

2
_u, +2011Z 2011 _J2011.Yn>1.

n H

2
Mt khac ta ¢6 Uy _ U, +22011 :l+ 20121 l+l
u 2u, 2 2u” 2 2

n

2011 _ 2011 1
viu >+2011,Vn2>21= < - —-_
o, 2u’ 22011 2)

=1

Nén (u,) la day ) giam va bi chan dudi boéi 42011, do d6 day (u,) cd gidi

han hitru han. Gia st limu, = a, khi 46 0<a <2010
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. ) u’+2011 Cu’+2011 a’ +2011
Vatacou, :”2—:>11mun+1 :llm”2—:>a:2—
u, u, a

=a’=2011=a=+2011. Vay limu,=+/2011

X . | :\/%
Vidu 4: Cho diy s6 (u,) xac dinh boi
., =/30u, +3u, +2011,Vn>1

L. U
Tinh lim
u

(Dé thi HSG cap tinh khéi 11 tinh Quéang Binh nam 2010 — 2011)
Giai:

Nhan xét ring u,>0,Vn ( kiém tra bang ching minh quy nap)

Hon nita, ta cé u,,, = \/30un2 +3u, +2011 > \/30un2 >u,’ =u,,Vn>1
Nén day sb (u,) 1a day tang. Gia st day (u, ) bi chdn trén, khi d6 (u,) c6 gioi

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

Ta ¢6 limu,,, = lim[30u,’ +3u, +2011 = a =/30a* +3a+2011

= a’ =304’ +3a+2011= 294" +3a+2011=0. Phuong trinh nay vo

nghiém nén din dén mau thuan. Véy day (u,) khong bi chan haylimu = +oo

30+—+
le u le

n n n

. u
Mait khac —L = \/
u

n

30un2+3un+2011_\/ 32011

u

n

Do d6 limZxL = \/30+1imi+ im 221~ /30

Vi du 5:Cho day sb (u,) xac dinh boi 2
u

L U U u
Tinh lim (—++—L+....+ —)
U, Uy

n+l

(Dé thi HSG cap tinh khéi 12 tinh Quang Binh nam 2010 — 2011)
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Giai:
N u 2
Tur hé thirc truy héitaco u,,, —u, = 20”10 >0,Van21(*) =u, , >u, Vn2>1,

do d6 day (u,) 1a diy sb ting = u, >u, =1>0,Vn>1

2
Tir (%) suy ra 201040 =% %" o0 M _5gpp - L
u, . u u,.u u u

n+l*"n

n+l*"n n+l n n+l

ULt v o0ty = 20100
u, u, u u,

n+l n+l n+l

uﬂ

) =1im2010.(1- ——)

n+l n+l

U U
Do @6 lim(—+—L+....+
uZ uZ

Gia sur (uy) bi chan trén, khi dé day (u,) ¢ gidi han hitu han, gia sir limu, =a
(Viu,>L,Vun2l=a21).

2
uﬂ

010

Tir h¢ thirc truy hdi suy ra lima, | = lim( +u,)

2
a 5 +a=a=0(v0 1y). Viy (u,) khong bi chan, titc 12 limu, = +co

Hay a =

. T u u u
= limu, , =+o0. Vay lim(—++—++.....+ —
u, u, u

)=2010

n+l

O<u, <l

Vi du 6: Cho day s (u,) thoa mén 1
u, ,(1-u,) >Z ,Vn =1

a) CMR day (u,) 1a diy sb tang

b) Tinh limu,

Giai:

a) Nhan xét rang (u,) 1a ddy bi chan

Honnita 0<u, <1=>1-u, >0 va u,, >0,Vn. Theo bit dang thirc Cosi, ta c6

1
u, +(1—u)22Ju, (1-u) >2.\/; =LVan=u,, >u,Vn.Dodo (u,) la

day sb tang
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b) Tur cau a) va nhan xét trén suy ra day (u,) c6 gidi han hiru han. Gia st

limu, =a, thi @>0.Do d6 lim[u,, (1-u,)]|=limu,  li;m(1-u,)=a(-a).

Mat khac tur gia thiét suy ra, lim[um(l - un)] > i =a(l-a)2 i

1 1 1
Sd-a+-<0(@--)<0sa=—
4 2 2

o 1
Vay limu, = >
u, >0
Vi du 7: Cho day sb (u,) xac dinh bai y - 1 LIV (a>0)
2 u,
Tinh limu,

Nhan xét rang (u,) bi chan dudi boi Va .

Thét véy, theo bat ding thirc Cosi ta ¢6 u, = %(u1 +4y>a.
ul

Gia st u, >/a, ¥k >2, ta chimg minh u,,, > Ja

Theo bét ddng thirc Cosi va gia thiét quy nap ta c6
1 a a . A .1
U, = E(uk +—)2> |u,.— = \/;. Do dé u, > \/;,Vn >2,nén (u,) bi chian
uk uk

du6i béi Va

1 1 1
Mat khéc, ta c6 2L = — + - méuHZ\/;,Vn22:>—2S—
u, 2 2u 2u 2a

n n

Do do h:l+ azSl+i:1:>umSun,VnZInén(un)lédﬁygiém.
u, 2 2u’ 2 2a

Vay diy s6 (u,) ¢6 giéi han hiru han. Gia sir limu, =, khi d6 a>0

Tir hé thirc truy hdi suy ra
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limu, :lim%(un +ui):>a:%(a +§):a:\/; (Do &> 0)

n

Vay limu, = vJa

u, >0

Vi du 8: Cho day sb (u,) x4c dinh boi u . Tinh limu,
u -, Vn2=0

n+l

l+u,

Giai:
Nhén xét rang u > 0 véi moi n. That vay, uo >0 vau, = >>0
1+u,
‘A uk 4 un+l 1 N 2
Gia st u, >0,Vk = u, ,=——>0.Doddé = ><LVn (viu,”>0)
+u, u, l+u,

=u,, <u,Vn=(u,)la diy so giam va bi chan du6i bo1 0 nén (u,) c6 gisi

han hiru han. Dat limu, = a, khi d6 tir h¢ thire truy hdi suy ra

limy,  =lim—"—=a= =a +a=a=a=0.Vay limu, =0
l+u l+a

n

2

. u =1
Vidu 9: Cho day s0 (u,) xac dinh bsi { ' :
u, =l+u.u,..u ,Vnx1

M,

bit §, = Zi. Tinh limS,

k=1 u](

Giai:

Nhan xét: D& thdy u,>1, Vn>1=> uat,...at, | > 1

Tacou,,—u, =l+uu,..u —u >1+u —u =1>0=u, >u,  Vn=1,do
do (u,) l1a day sb tang. Gia sur (u, ) 1a day bi chan trén, khi d6 day (u, ) c6 gidi
han hitu han, va ta dit limu, = a

Tacod a=limu,  =lim(1+wuu,...u, o) =1+lim(u.u,....0, )i}y,
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Vi lim(u, u,.....u, )21=>a>1+1.a. Piéu nay vo li. Vay (u,) khong bi chin
trén tire 1a limu, = +o0

Mit khac ta ¢6, u,,, =1 =w at,... 0, =u, (uyaty... .0, | +1-1)=u, (u, —1)

SN S S NN
u/r+1 - 1 uk (uk - 1) uk - 1 uk

11 1 1 1 1 1

=L U U g Uy U Uy -1 U -1 L) -1
Do @6 limS, =lim (2 — )=2

un+l _1
* Bai tgp tham khao
u, <1

Bai 1: Cho day (u,) thda man cac diéu ki¢n 1 :
u, ,(1-u,) >E ,Vn=>1

Tinh limu,, (BS: limu,, = %)
u, >0
Bai 2: Cho day (u,) xac dinh boi - :l(2un +i2),Vn21 (Véia>0)
3 u,
Tinh limu, ®S: limu, =/a)
u =3
Bai 3: Cho day (u,) xac dinh boi
y () ' un+1:lun2—un+2,Vn21
2
Tinh lim Zi BS: 1)
n—>+oc T uk

(Pé thi chon HSG Quéc gia khéi 12 tinh Quang Binh nam 2009 — 2010)

u, =2
Bai4: Cho day (u,) xdc dinhbéi { = |
u, . =u —u, +1,Vn=>1

n

Tinh lim‘Z:L (Pé thi HSG cdp tinh tinh Qudng Ngdi ndm 2004 - 2005)

n—>+c T uk
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|
ul :E
Bai 5: Cho day (u, ) xac dinh béi
! ) Ju ' +4u +u
un+l = - 2 - - avn>1

Ching minh ring day y, = lim ZLZ c6 gi61 han hitu han va tinh gi6i han do
n—>+w P uk

(VMO 2009) (DS:limy,= 6)
u =a>1

Bai 6: Cho day (u,) xac dinh boi R
u,,, =u,",Vnxl

U
Tinh lim » —%—
n—>to0 4= ”/m -1

(Tap chi THTT thang 10/2010) bS:

N

u =a>l

Bai 7: Cho day (u, ) xac dinh béi u’+u —1
=—rn " __Np>1
u

n

n+l

1

2
k=1 uk -

Tinh lim‘ Zn:

n—>+oe

(Tap chi THTT thang 10/2010)

u, =2009

Bai 8: Cho day (v ) xac dinh béi
y () {um =u,(Ju, +1)2,Yn>1

n
Tinh lim
n—>+oc oy uk + 1

(Tap chi THTT thang 10/2010)  (BS: lim ) ! ! )

o +1 2009

u, =2

Bai 9: Cho day (u,) xac dinh boi 1.,
u,, = E(u" +1),Vn2>1

Tinh lim ' 1 (Tap chi THTT théng 10/2010)

n—>tos 4= uk +1
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u =38
Bai 10: Cho day (u, ) xac dinh boi 1, ,
u, K = g(un —Tu, +25),Vn2>1
Tinh lim ) ! (Tap chi THTT thang 10/2010)
n—>+w T=1 uk —
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PHAN KET LUAN

Sang kién kinh nghiém nay 1a két qua ciia mot qué trinh ti tim t0i, nghién
ctru, duc két va rat kinh nghiém trong qua trinh bdi dudng hoc sinh gioi cap
trudng va cip tinh & ca hai khbi 11 va khbi 12 trong nam hoc 2010 — 2011.
Qua mot nim trién khai thyc hién dé tai nay, t6i thdy tinh hiéu qua cua dé tai
rit cao, c¢6 thé 4p dung dé day bdi dudng hoc sinh giéi dy thi cip tinh cho
nhirng nam tiép theo. Trong nam hoc t6i, i s& tiép tuc nghién ctru va b sung
dé dé tai nay dugc hoan thién hon, dap irng dugc nhu cau boi dudng cho hoc

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

T6i rit mong dugc hdi dong chuyén mon Nha truong goép y, bd sung dé
d¢ tai nay hoan thién hon, va c6 thé trién khai ap dung dé day bdi dudng hoc

sinh gi6i cho nhimng nim tiép theo trong Nha truong dat hi¢u qua cao.

Trong qua trinh bién soan dé tai toi ¢4 c6 nhidu cb gang, tuy nhién ciing
khong tranh khoi nhimng thiéu s6t. RAt mong nhéan duoc su gbp ¥ chan thanh
cua cac thdy cb giao dong nghiép va Hoi déng chuyén mén Nha trudong dé dé

tai cua t6i dugc hoan thi€n hon. Xin chan thanh cam on!

Quang Ngai thang 05 nam 2011.
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Duyét ciia Hji dong chuyén mon nha trwong:
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