CHUYEN DBE GIOI HAN CUA DAY SO BOI DUOGNG HOC SINH GIOI 3.1. TINH GIOI HAN BANG
DINH NGHIA.

a, :a+1

a
_2a°-2a’°-2
" 3a?-4a -1

Bail. Choddysé (a,) xac dinh bai : . Chitng minh rang véi moi sb thuc a #0

thi day (a,) hoi tu. Tuy theo a, héy tim gici han cua day (a, ).
Huwéng dan giai

N&u a>0 thi a+~>2 (do bét ding thic AM-GM).
a

N&U a<0 thi —a+——>2 (do bét ding thirc AM-GM) nén a+=<—2.
-a a

Néu a=1thi a =2. Tachang minh: a, =2, vnell".

Hién nhién a, = 2.

22°-22°-2

Gia su ak:2 :akﬂzwz

Vay lima, =lim2=2.

. |a>0 "
.Néu{ 1thia1>2.Tachw(rngminh a,>2 vnell .
a#

Roéranga, > 2. .
Giasu a, >2 . Tachung minh a,,, > 2 .

2a’-2a’-2

>2 2a (a, —2) >0 (dung).
3a,’ —4a, -1 (8-2) ( ding)

Q> 2&

Ta chung minh (a,) 1a day giam, that vay :.

3 24a -2 —(a°-1)(a,-2
vn, a,, —a = & +22a“ T2 ( s )( " )<O.
3a,"—4a, -1 3a,"—4a, -1

( do tir &m, mau duong vi.

a > 247
3a’_4a ~1>0c 3\/_.
o 2N
3
Ma a, >2>¥:> 3a,’-4a,-1>0).

(a,) giam va bi chan dudi = (a,) c6 gidi han laL .
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2a%-2a?-2 2°-212-2
2 = 2

3a,"—4a, -1 3L°-4L-1 .

=>L=2(a,>2=>L=#-1)

lima,,, =lim

Vay lima, =2.

.Néu a>0 thi a, <-2. Tuong tu, ta co:.

P 24a -2 —(a’-1)(a,-2
vn, a_,-a = a, +22an +a, -2 ( n2 )( n )>O.
3a," —4a, -1 3a,"—4a, -1

nén (a,) tang. Hon nita (a,) bi chan trén boi—1, that vay.

2a,°-2a,° -2

<-1< (a, +1) (2a-3)<0 .
3a,’—4a, —1 (3 +1) (22-9

., <-le

Vay (a,) tang va bi chan trén = (a,) c6 gidi han 1aL .

a,<-1,vn,a,—-a,>0,vn

3 2 .

sz:L:—l(an<—1:>L¢2)
3L°-4L-1
Vay lima, =-1.

Tom lai: + Néu a=1 thi lima, =2.
., (a>0 .
+ Neéu thi lima, =2.
a=l

+Néu a<0 thi lima, =-1.
X, >0
X =X +—+—t—

n+ 2015

Bai2.  Choddy s6(x,) dugc xac dinh boi 1 2 3 2015 (nen) Tim gi¢i han

X

n

X XX

n

cta ddy nx“ khi n— o0, v6i a 1asd thuc cho truéc.
Huwéng din giai
D@ dang chtmg minh dugc x> 0,Vn >1 bang qui nap.

Ta co.

X

n+1 n+1
X X

n n

2
1 1 1
>X +—,Vn>1= X2 >(xn+—j =X +2+—>x:+2;Vn=1.

Boivay VneN,n>2 thi X} > X2, +2>X; ,+4>...>% +2(n-1).

=X, >1LVvnx>2valim X, =+o.

nN—+o0

3 2015

+—+...+ .
Xg 2015

. . e 1 .
VoéineN ,dat X, =X, +—+t, trongdo t, =
X

n

X

n

2
V2
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X, >Lvn>2=0<t <L2,vc’yi t=2+3+...+2014+2015 (1), suy ra.

n

n+1 n n 2

2
2 .
X —xzz[xn+i+tnj —xzzi+t§+2+2xntn+i—>2.kh| n— -+oo.

X, N X,
, _— ‘ a y b =%
Ap dung dinh ly trung binh Cesaro cho day (b, ) véi , .
b, =X —X,,Vn>2.
tacd limb, = 2suyra lim b+b+..+b, _ limb, =2..
n—-+oo N—-+o0 n N—+w0

2 2 2 2 2 2 2

N Xﬁ (Xn_Xn—1>+(xn—1_Xn—2)+"'+(xz_X1)+X1 bl+b2+...+bn . n 1

Ma —= = suy ra lim — ==
n n n n~>+ooxn

That vay ta c6 thé chimg minh truc tiép lim 12 = % nhu sau (chirng minh dinh 1y trung binh Cesaro).

n—+00 ¥
Xétddy (c,)ic, =% -2, =X, —X;, -2 véi n=2,3....

- A A . * g
limc,=0nén Ve >0 tontai meN" sao cho |cn|<E,Vn2m..

nN—+o0

Goi M =max{lc|} véi 1<i<m-1.

Vé6i & & trén ton tai m'=[2(rn;l)M}+l thi 2(m—1)M <m' hay ( _1)M <&,
£ & ' 2

Xét n>max{m,m'}. ta cé.
Sl S el S el (MDD M e (m-DM e e

=L eiem D aiml L o 2, <=+ <Z+Z =g o 3 theo dinh

n n n n n 2 m’ 2
nghia Iimlz—zlcilzo.

N—>+o0 n

2 2 2 2 2 2 2
X2 (Xn_Xn—l)+(xn—l_Xn—2)+"'+(X2_X1)+X1 C1+C2+...+Cn . n
= +2.suyra lim — =

n n n—-+o0 Xn

N |

Néu a =-2 thi n.x* =nx;’ —>1khi n— 4o .

a+2
noo

Néu a > -2 thi n.x* =x*"2.n.x;> — +ookhin — +o

Néu a < -2 thi n.x? =x*"2.n.x.2 — 0 khi n— +wo.

Bai3,  Chohai s6 a,b véi 0<by =\/§1<1.La§1p hai day sé (a, ), (b,) véi n=1,2,...Theo quy tic sau:

a,,b, Tinh:lima,va limb,.

n+l — n+1"~n
. n—o n—o

gidi nghia cdi do la:. a, , = % (a,+b,).b
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Huéng din giai
Tinh a,,b, véi 0<b, =./a, <1taco thé chon O<a< %sao cho: b, =cosa..
Suy ra a, =cos’a.

1 1 a
8,=> (cos® a+cosa) = 5008 a(cosa+1) = cosa.cos >

a a
b, = \/cos a.cos’ 50052 =C05a.C08 .

Bang quy nap, chimg minh duoc:.

a a a
a, = Cos a.cosz... =C0S a.cosE...cos = 2.

Nhén hai vé cua (1) va (2) cho sin 2a va ap dung cong thire sin2a dugc:.

n sin 2a

a, = 2 , b, =

o i a on a

" 2n—1 " 2n—
Tinh gidi han:.
. sin2a . sin2a

lima, = , limb, = :
n—oo a n—oo a

Baid4. Choddysé (a,),a =1vaa  =a, L Ching minh: lim 22 = /2 .
an n—oo n

Huwéng din giai
5 , 1 n 5 n-1 5 n-1 1
ai,=al+—+2=> >y al=Ya +y —+2(n-1)..
a, i=2 = i1 4

n-1
af = 2n—1+2$.vay a, >42n-1,vn>2..
j=1 4

al >2k-1 Vk22:>i4< L > < 12 _ 1 =l( 1 _lj
al (k1) (2k-1)2-1 4k(k+1) 4\k-1 K
1 & 1 5
Suyra: » —< 1—— = 1y ===
y ;k 4( n— )< 4 Zj;af 4 4

Suyra: Z—<\/(n 1)2 (n— 1)— (n>2)..

JlJ *11

Vay:a® < 2n—1+—“5(r2]_1) (n>2).
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Suyra:n=2; \/2n-1<an<\/2n-1+ “5(;_1) = 2—1 <a—”<\/2n-1+ “5(;_1) :

n Jn

Dodo: lim &, \/E

n—oo \/ﬁ

Bai5.  Chohaisb a,b véi a =coszg, b, =cos%. Lap hai ddy sé (a,),(b,) v6i n=1,2,... theo quy

£ 1 . . 1
tac sau:. a,, =§(a" +b,),b,., =+/a,.,.b, . Tinh:lima,valimb,.

n—o n—o0
Huwéng din giai
+Tinh a,,b, .

T

1 » T r, 1 V4 V4 V4 2
a, =—(cos” —+C0s—) = —coS— (CoS X — +1) = C0S—.COS
2 8 8" 2 8 8 8 16

b, = \/COSZCOSZ lCOSZ = COSZCOSE
= - .
8 16 8 8 16

+ Bang quy nap, chimg minh duoc:.

v v T V3
a, =C0S——CO0s ...COS COsS

5 Q) bn:coslcos T .cosZ
24  2°4 2"4  2"4 2.4

224" 2" 4

+Nhan hai vé ctia (1) va (2) chosin %va ap dung cong thire sin2a duoc:.

. T T .
sin—.cos sin—
a = 4 2°.4 b, =
2".sin f 2".sin f
2"4 2"4
+Tinh gidi han:.
4sin” 4sin —
lima, = 4 lim b, =
n—oo T n—oo T

Bai6.  Cho day sé (u,) biét:.

u =1
u ,vneN".

n

n+l

S 1+u’
Hay tinh lim (u /n).

Huwéng din giai
Taco:u, >0=>u >0,vneN".

un+l-un=u /(@+u?)-un=(-u’)/(1+u?)<0 VYneN".

().
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