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Tém tat: Ly thuyét vé day sé thuc la mét phan co ban cua giai tich toan hoc, cac van dé co ban vé day
sb bao gébm: khao sat sy hoi tu va tim giéi han cta day, tinh don diéu va tinh bi chan cta day. Cac bai

toan co ban ciing tap trung vao cac chi dé trén. Trong bai b4o nay, ching tdi nghién ctru va trinh bay

phwong phap dung day sb phu dé giai va sang tao ra cac bai toan vé day sb. Xuat phat tir mét sé bai

toan co ban, ching téi dat day sb phu dé tao ra céac bai toan tbng quéat va phirc tap hon. Sau dé, véi méi

bai toan chung téi déu dwa ra phwong phap giai tdng quéat va c6 vi du minh hoa.

Tir khéa: day sb; day sb phu; phuong phap ding day sé phu; gidi cac bai toan vé& day sé; sang tao cac

bai toan vé day sé.

1. Gii thiéu

Ly thuyét vé day s thuc 1a mot phan co ban cua giai
tich toan hoc [2], cac van d& co ban vé day s6 bao gom:
khao sat sy hoi tu va tim giGi han cta day, tinh don diéu
va tinh bi chan cua day. Tu do, cac dang bai tap co ban
cling tap trung vao cac van dé nay nhu tim sb hang tong
quat cua ddy sb, khao sat tinh don diéu, tinh bi chan,
ching minh sy hoi tu va tim gisi han cua day sb.

Hon nita, trong cac dé thi (dc biét 1a cac dé thi hoc
sinh gioi cap tinh, qudc gia, qudc té) mot trong nhitng
yéu cau cua dé thi 1a cac cau hoi trong dé thi phai méi,
khong dugc ldy & bat ky ngudn tai liéu nao va phai phi
hop véi chuong trinh ph théng. Didu nay doi hoi ngudi
ra d& phai c6 ky niang sang tao ra cac bai todn méi. Vi
thé, trong bai bao nay, chung t6i trinh bay phuong phap
dung déy sé phu dé sang tao ra cac bai toan mai.

Viéc giai va sang tao ra cac bai toan vé day sb co
thé ¢ nhiéu cach khac nhau. Trong bai bao nay, chiing
t6i tap trung giGi thiu phuong phap ding day sé phu dé
s&ng tao cac bai toan co ban vé day sb.
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Cha y rang, phuong phap dung diy phu (va céc
phuong phéap khac) dé giai cac bai toan vé day sé da
duoc mot sb tac gia nghién ciu va cong b trong céc tai
liéu [1,5,6,7]. Tuy nhién, viéc sir dung phuong phap day
phu dé séng tao ra cc bai toan mai hau nhu chua dugc
quan tdm chu y va ching t6i cling chua thdy mot cong
trinh nghién ctru nao da cong bd vé vén dé nay.

Bai bao nay dugc trinh bay nhu sau: Trong phan
hai, chling ti & trinh bay phuong phéap dat ddy phu dé
séng tao cac bai toan vé day sé. O day, chung toi s&
trinh bay y tudng cua phuong phap va cac vi du minh
hoa. Ung véi mdi bai toan co ban, ching tdi trinh bay
cac phuong phap dung diy phu dé nhan duoc céc bai
todn moi kho hon va trinh bay cach giai cia bai todn
tuong wng. Cubi cung, chiing toi dua ra két luan va mot
s6 hudng nghién ciru méi & phan bén.

2.Phwong phap dung diy sé phu dé giai va
sang tao cac bai toan ve day so
2.1.Y twéng

Y tuong co ban trong phuong phap dit ddy sb phu
dé giai bai toan Ia: tir bai toan phuc tap ta ding mot
(hodc nhiéu) day sé phu dé dwa vé bai toan don gian
hon hodc di biét phuong phép giai.
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Viy nguoc lai, dé sang tao ra dugc nhiéu bai toan
khéc nhau, ta chi can xuat phat tir cac bai toan don gian,
dat day sé phu dé nhan duoc nhitng bai toan phuc tap
hon. Sau day 1a mot s6 vi du minh hoa.

2.2. Tiv cép sé nhan

Két qud co ban: Cho (u,) l& mét cap so nhan Vi
U, Va cong béi q. Khi do, cong thirc sé hang tong quét
la: u, =qu, ,ne¥ .

D¢ tao ra cac bai toan mai vé tim sb hang tong quat,
ching ta c6 thé lam nhu sau:

o Tadit u, =V, +c,ne¥  tadugc dy:

V,=QV, 1+ p,ne¥ .

Nhu vay, néu ching ta cho céc gia tri ¢ khac nhau
ta s& cO cac bai toan khac nhau vé tim sé hang tong
quat. Chi y ring, day (v, )chinh la day sai phan cap
mot ma ching ta da co phuong phap giai.

 Bé nhan duoc cac bai toan kho hon, ching ta tiép

1 *
tuc dat v, =—,ne¥ , ta dugc:
n

X1 .

X, = ne¥ .

n — 1]
PXp_1 +4
Tir déy, chung ta c6 bai toan téng quét sau:

Bai toan 2.1. Cho déy so (x, ) biét:

X =a,a#0
X 2.1
X, =—2 — n.2ne¥, 1)
CX,_1 +d

Tim s6 hang tong quat cuia day (X, ).

Phwong phap giai

Vi x =a,a#0 nén x, #0,ne¥’ .
T d6 ta co:

X
X, = —-nt
Cx,_q +d Xq Xn_1

l *
bat v, =—,ne¥ , ta duoc:
n

.. 1
vV, =av,;+c,ne¥ ,voiv=—.
[24

Day (Vn) c6 dang phuong trinh sai phan cidp mot ma
chung ta da biét cach giai.

o Tibp tuc dit x, =y, +A,ne¥ , taco:
Ynat A

Xn1
Xyg=—"=— oy +l=—"=
P(Yna+4)+q

n — n
PXp1+0Q

_ Yo (1-pA)-2%p+Aq+A

=Y,
PYpa+AP+Q

n

Pit a=1-pAl,b=-A2p+Aq+A,c=p,d=4Ap+q,
ta co:

=M,ne¥*. (2.2)
cy,1 +d

n

Nhu vay vin dé dat ra & day l1a khi cho day sé co
cong thue truy hoi dang (2.2) 1am sao dé dwa vé dang
(2.1). Tir (2.1) ta dit x, =y, +A,ne¥ ta dugc (2.2)
nén muén tir (2.2) dua vé (2.1) ta chi can dat nguoc lai:
Yo =X, —A=X, +a,ne¥ .

Pit y, =X, +a,ne¥ thay vao (2.2) ta cé:

a(x, +a)+b
X +a=——t—"1 —
c(x, +a)+d
o - (a-ac)x, —ca’+(a-d)a+b

c(x, +a)+d

Muén dwra vé duogc (2.1), ta chon « sao cho
—ca? +(a—d)a+b =0.

Dé phuong trinh trén c6 nghiém thi
(a—d)2 +4bc > 0.

Ta c6 bai toan téng quat sau:

Bai toan 2.2. Cho day s6 (X, ) biét:

au, . +b
" =—Nl = n.2ne¥.
cu,_4 +d

Trong dé (a—d)2+4b020.
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Tim sé hang tong quét cia day (un)
Phwong phap giai

Pit u,=V,+a,ne¥ , Vi a la nghiém cua

phuong trinh —ca? +(a—-d)a+b =0.
Bién d6i thu gon vé Bai toan 2.1
Vidy 2.1. Cho déy sé (x,) biét:
X =0
EEE TR

a)Chuizng minh rang day (x,) ¢ gidi han hitu han.

Tinh lim x,.
n—+o0
: 1 S
b)Cho 8, = ——, Tinh lim —"
& x, —2014 no>4 N + 2016
Gidgi

a) Chon « la nghiém cua phuong trinh:
a? —2015¢ + 2014 = 0.

a=1

Ta co: .
|:0t =2014

bat x, =y,+1lne¥, tacod y, =-1.

Thay vao (2.3) ta c6:

Yo =l
"1 2015y,
L2015 1
yn+l 2yn 2

1 .
bat u, =—,ne¥, taco:
n

2015 1

u.,=——u,——,ne¥  véi u, =-1.
n+1 2 n 2 0

bat un:Vn+_l ,ne¥, taco:
2013
2015 g 2014
Vn+1: 2 ann€¥,V0| Voz—_

2013
n
Nén v, =—%(¥j ,nNe¥.

30

Suy ra:
2014(2015\" 1
U, =— +
2013\ 2 2013
2" —2014.2015"
2013.2"
2013.2"

n

——— = ne
2" —-2014.2015"

2014.2" —2014.2015"
= ne¥
2" -2014.2015"

n

2014.2" —2014.2015" 1

Vay lim x, = lim
2" —2014.2015"

N—+00 N—+o0

b) Ta co:

201422015 — 2014.2015¢
2% —2014.2015

_ 2014.2013.2015¢

2% _2014.2015%

X, —2014 =

) 1 1 2 ¥ 1
Nén: = — .
X —2014 2014.2013\ 2015) 2013

Z”: 1
Sy =y ————
= X = 2014

1 2 Y 2 Y 2 \"
= + ot | ——
2014.2013| { 2015 2015 2015

_n+1
2013
2015 1-[ 2 J“*l _n+l
2014.2013? 2015 2013
Vay lim S 1

no>to N+ 2015 2013

2.3. Twr bai toan cé coéng thire truy hoi cap mot
c6 dang lwong giac

2.3.1. Trwéc tién ta xét ddy s6 c6 cong thirc
truy hoi cap mét c6 dang céng thirc cos2a

Bai todn co ban: Cho dy so (u, ) biét:

Ul =
Uy =202 —Lne¥’.

Tim s6 hang tong quat cua day (uy,).
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Bai toan nay don gian va da biét cach giai [1, tr.10]. 4L 1
i e . =—|la+=|.
O day ta quan tdm dén viéc bién d6i bai toan trén dé 2 a
nhan duoc c4c bai toan phirc tap hon. Ta cé thé dung Va
céc day sb phy nhu sau: 2y
* 1 n-1 1
e Bit u, =kv,,ne¥ , tadugc: Un=—[az +?J
4 a?
1 * n-1 n-1
2 2 2 .
Vo = 20— ne ¥ o (R T R R
4
Pit azzk,b:_%, taco ab=-2. Ta co bai toan Vi du 3.2. Tim s6 hang tong quét cua day (u,),
téng quat sau: biet:
Bai ton 3.1. Cho day s6 (v, ) bict: =1 (3.2)
Uy =UZ-2,ne¥
* Gidi
Vog=avi+bne¥’. ¢

bit u, =-bv, =2v,,ne¥ .
Trong dé ab =-2 hogc b=0.
. . Thay vao (3.2), ta c6:
Tim so hang tong quéat cuia déy (v, ). )
20 Vo —2v2-Lne¥’.

Néub=0thiv =a”"a” ,ne¥" . N 2t
Ta dé dang tim dugc: v, = cos

Phuwong phap giai V1=

,ne¥*.

Néu ab=-2 thi dit v, =—bu,,ne¥ .
n-1

e Cho «, a, b céc gia trj cu thé ta c6 cac vi du sau Vay u, =2c0s ne¥”

Vi du 3.1. Tim sé hang téng quat cua day (u, ),

i « Trong Bai toan 3.1 tiép tuc dat v, =x,+A,ne¥’,
iet: .
¢ ta co:

U =2 5 w

, 1 . (3.1) Vi =8V +h,ne¥

Uy =4Up ——,ne¥ . ) N

2 S X tA=a(X,+4) +b,ne¥

Gidi. , ) X

L S Xy =Xy + 24X, +ad +b -A,ne¥ .

Pat u, =—bv, ==v,,ne¥ . )

S 2 bit a=a,b=2a4,c=a4’ -1+, taco:

Thay vao (3.1), ta co: X, =axt +bx, +c,ne¥ .

= = 2 — * 1 5
V=4, Vo =2 -Lne¥ . Tuy nhién khoéng phai v&i moi a, b, ¢ déu cd thé

Ta d& dang tim duoc: dua vé Bai toan 3.1, ta tim méi quan hé giita a,b, c.
1 o1 1 . Taco ab, =—2 hoac b, =0. Nén
V":Ea +— |[,ne¥
242
a c=a1/12—/1+bl:4a1/1 —4a, A +4ab
véi a langhiém cua phuong trinh 43
2
_ b -2b 8’a 20
4a
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b? —2b

,a=z0.
4a

hoac ¢ =

Ta c6 bai toan tong quat sau:

Bai toan 3.2. Cho déy so (V) biét:

X =0
2 *
X ax, +bx,+c,ne¥ .

n+l =
2 — —
Trong do a;tO,c:w
4a
. b2 —2b
hogc ¢ = .
4a

Tim s6 hang tong quat cuia day (X, ).

Phwong phap giai

Nhan rang tr Bai dat
V, =X, +A,ne¥, tadua vé Bai toan 3.2 ma theo bién

xét toan 3.1 ta
ddi trén ta co A = 23 , vay dé dua Bai toan 3.2 vé Bai
a

*

toan 3.1 ta dat x, =v, —i,ne¥ .
2a

Cho «, a, b céc gié tri cu thé, ri tinh c theo a, b ta
¢6 cac vi du sau:

Vi du 3.3. Tim s6 hang tong quét cua day (uy ),
biét:

U =2,
) (3.3)
U, =2U; 3 +4u, 1 +lne¥ n. 2

Gidi.
bt u, =V, —izvn ~Lne¥".
2a
Thay vao (3.3), ta co:
vi=3,Vv,=2v2,,ne¥,n.2

2
Taco:v, =2 =2(28,) =222,

22
=222 (2vh,) =228

l*2n_1
2 n-2 n-1 e n-1
=..=22%2% .22 V2 =212

32

Viy u, :%62”1 ~Lne¥’

Vi du 3.4. Tim s6 hang tong quét cua day (u, ),

biét:

U =2,
{un =202, +4u, ;,ne¥,n.2
Gidi
Piat u, =v, _szn ~lne¥’.
2a

Thay vao (3.4), ta c6:
Vi=3, V, =22, -1ne¥,n.2

Ta dé dang tim dugc:

véi a la nghiém ctia phuong trinh

3=1[a+1j.
2 a

(3.4)

3 (o) +(a-2) Janey”

» Trong Bai toan 3.2 tiép tuc dat x, :i,n ey’

ta co:
1 a b
=S t—+C
yn+1 yn yn
Ta c6 bai toan téng quat sau:

Y =

Bai toan 3.3. Cho day sé (v, ) biét:

y=a#0

2
Yn *

Yog=—I ey’
n cy? +by, +a

v

n

cy2 +by, +a’

ne¥ .

*



ISSN 1859 - 4603 - Tap chi Khoa hoc X& héi, Nhdn vin & Gido duc, Tap 6, sé 3 (2016), 28-35

2_ —
Trong do a¢0,c=w
4da
5 b? —2b
hodgc ¢ = .
4a

Tim so hang tong quét cia day (y,).
Phwong phap giai

1 * e 2. A N 7
bit y, =—,ne¥ , bién doi vé Bai toan 3.2.
Xn

2.3.2. Ta xét tiép day s6 cé céng thirc truy hoi
cap mét c6 dang céng thirc cos3a

Bai todn co ban: Cho day so (u, ) biét:

Ul =
Uy =4ud+3u,,ne¥’,
Tim s6 hang tong quat cia day (u,).

Bai toan nay ta da biét phuong phap giai, xem [1,
Tr.13-15].

Tuong ty nhu cac phan trén, ching ta quan tim dén
viéc bién dbi bai toan dé nhan dugc cac bai toan phic
tap hon.

e bit u, =kv,,n e¥ " ta duoC:

Vo =4k2ud+3u,,ne¥’”.

n+l —
Diat a=4k?. Ta co bai toan téng quat sau:

Bai toan 3.4. Cho déy so (v, ) biét:
Vi=a
Vo =avi£3v,,ne¥ ,a>0.
Tim s6 hang tong quat cuia day (v, ).

Phuwong phap giai

2 *
bit v, =—=u,,ne¥ .

Ja
Bién d6i thu gon dua vé bai toan d biét cach giai.
¢ Cho a,a,b cac gié tri cu thé ta c6 c4c vi du sau:
Vi dy 3.5. Tim s6 hang téng quat cua day (uy ),
biét:

U =1
3 (3.5)
U, =2U,4 —3U,5,Ne¥,n. 2.
Giai
- 2 *
Pit U, = ——V, =2v,,ne¥".

7

Thay vao (3.5), ta co:

_ — M3
Vi=—, V, =4V, 1 -3V, 4,ne¥ n.2

=

Xy 1 T
Ta dé tim dugC: V; = —==C0S—,

J2 4

v, = cos[3”‘l.%j, ne¥ .

Vay u, :ﬁcos(S"‘l.%j,n c¥”.
o Trong Bai toan 3.4 tiép tuc dat v, =x, +A,ne¥ ",
ta co:
X1, = a5 +3adx2 + 3(a/12 J_rl) X,
+al®+£31-Ane¥’
Pat b=3al,c=3(at’ +1),d =at’+31- 4,
taco: X, =axs +bxi +cx, +d,ne¥ .

Tuy nhién khong phai véi moi a, b, ¢, d déu c6 thé
dua vé Bai toan 3.4, ta tim méi quan hé gitta a, b, ¢, d.

Taco b:3a/1©/1=3£,a¢0.Néntacé:
a

2 3
c=3[b_ﬂ}d= bbb

9a
Ta c6 bai toan téng quat sau:
Bai toan 3.5. Cho déy so (x, ) biét:

X =a
Xy, = ax +bx +cx, +d,ne¥’

Trong do: b tuy y

2 3
c=3 b—il ,d = b iE—£,a¢0,
9a 27a2 a 3a
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Tim so hang tong quat ciia day (X, ).
Phwong phap giai

tr Bai toan 34
V, =X, +A,ne¥ , dédua vé Bai toan 3.5, ma theo bién

Nhan xét ring ta dat

doi trén ta co A = 33 viy dé dua Bai toan 3.5 vé Bai
a

toan 3.4 ta dat x, =V, _D hey”,
3a
e Cho a, a, b cac gia tri cu thé, roi tinh ¢, d theo a,
b ta c6 cac vi du sau:
Vi du 3.6. (Bé thi OLYMPIC 30/04/2004)

Tim s6 hang tong quat cia day (u, ), biét:

U1=—

6’ (3.6)
Unyq = 24U —12:/6uZ +15u, —\6,ne¥".
Gidi

*

b
bat Un:Vn—£:Vn+ ,ne¥ .

J6

Thay vao (3.6), ta c6:

2 *

v1=£, Vg =24V3 +3v,,ne¥’,

] 2 1 N
bat Vnzﬁynzﬁyn,neié , taco: y1=2.

yn+1:4yf,’+3yn,ne¥*.
Ta dé tim duoc: yn:1 a?’"fl—if1 ne¥’,
2 a3”

véi a la nghiém ctua phuong trinh:

2-3(a-}
2 a

o5 (E2) (-] Jefoney

3.Két luan

Trong bai bao nay, ching toi da trinh bay phuong
phap dit ddy sé phu dé sang tao cac bai toan vé day sd,
xay dung duoc mot sb bai toan téng quat va phuong
phéap giai cac bai toan do.

Can nhan manh rang: Pa s6 cac tai liéu khac dua ra
bai toan tong quat véi viéc ap dat cac diéu kién cua
tham sb va cach giai ¢ bai toan khong ty nhién, khong
giai thich duoc vi sao nghi ra dugc cich giai d6. Vi
phuong phép dung ddy s6 phu nhu trén, ching toi da
séng tao ra cac bai todn méi, bai toan téng quat va co
phuong phéap giai tong quat cho cac bai toan do gitp
cho hoc sinh dé dang tiép thu va ap dung.

Ngoai phuong phap dat ddy s6 phu trén, ta c6 thé
dung cac phuong phép khac dé sang tao ra céc bai toan
méi: phuong phap dac biét hoa, phuong phéap tong quét
hoéa, phwong phap ham so. ..
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METHOD OF USING SECONDARY SEQUENCES TO SOLVE
AND CREATE SEQUENCE PROBLEMS
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Abstract: The theory of real sequences is a basic part of calculus; the fundamental issues of real sequences include
investigating convergence and discovering the limits of sequences, the monotonicity and the boundedness of sequences. Basic
problems also concentrate on these topics. In this article, we investigate and present a method of using secondary sequences to
solve and create problems of sequences. Starting from some basic problems, we introduce secondary sequences to create more
general and complicated problems. Then, for each of the problems, we present a general solving method together with examples for
illustration.

Key words: sequences; secondary sequences; secondary sequence method; solving sequence problems; creating new
sequence problems.
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