BO GIAO DUC VA DAO TAO
TRUONG DAI HOC QUY NHON

PHAM VAN DUGCNG

TIEU LUAN

SANG TAC 10 BAI TOAN VE
CHUYEN DE DAY SO VA SO HOC

Chuyén nganh : PHUONG PHAP TOAN SO CAP

Ma s6 : 60.46.01.13

Khéa : 15 ) )
Nguoi huéng dan khoa hoc: TS. TRINH DAO CHIEN

BINH DINH - THANG 12 NAM 2013



Sang tac mot so bai toan vé day so
va gidi han

Dé tim s6 hang tong quat ciia day s6 (u,) bing phuong phéap lap ta thuong
tim cac ham s6 f(z) va h(x) sao cho

f(un) = h(f(un-1)). (*)
St dung (*) lién tiép ta thu dugc

flun) = b (f(un-1))
= h(h(f(un-2))) = ha (f(un—2)) = -+ = hn (f(uo)). (**)

Tu (**) ta tim dugc u,. Ham s6 f dugce goi 1a ham s6 phuy, con ham s6 h duge
goi 1a ham lap. Dé sang tac cac bai toan cho phan nay, ta can xay dung mot
s6 16p ham c6 thé lap dugc.
1. L6p ham g(z) = 22 + ax + b.
Ta co

g(x)—c:x2+ax+b—c.

Vay can chon a, b, ¢ sao cho
Ptar+b—c=(x—c)=2>+ar+b—c=12>—2x+c

_ 2
:>ax+b—c— QCSL'-i-C :{b_czc2 b:C+02'

Vidul. Chonc=7, khi do a = —14, b = 56. Ta dugc bai toin sau.
Bai toan 0.1. Cho day s6 (x,,) nhu sau: 1 = a € R va

Tptl :x% — 14z, + 56, Vn=1,2,...
Tim $6 hang tong quat cia day sé da cho.
Giai. Ta co

tn—T=a2_ — 14zp_1+49 = (201 — 7)? = (¥n-2 — 7)%
—(ans-7 = =@ -7 =(-77".
Vay sb6 hang tong quét ctia day s6 da cho la:
tn=T+(a-77  ,VneN-

Luu y. Trong bai toan nay thi ham s6 phu la f(z) = 2 — 7, con ham lap 1
h(z) = 22



Vidu 2. Chon c= -2, khi dé a =4, b=2. Ta dugc day s6 (x,) nhu sau:
Tp41 :x%—l—4xn+2,‘v’n: 1,2,...
Ta tiép tuc lam khé hon bang cdch doi bién x, = 3u,. Khi dé dugc day so (un)

théa man diéu kién
Stnyp1 = 9ud +12u, +2,Yn =1,2, ...

2
SUpt1 = 3ui+4un+§,Vn: 1,2,...

Ta duoc bai toan sau.
Bai toan 0.2. Cho ddy so (u,) nhu sau: u; = a € R va

2
unH:3u%+4un+§,Vn:1,2,...

Tim $6 hang tong qudt cia day sé da cho.

Giai. .

Cach 1. Dat u, = ?” Khi d6 day s6 (z,,) thoa man diéu kien z1 = 3a va
Tpi1 = 22 + 4xy, + 2,0 € N*,

Ta co
— ... = (x1+2)2n71‘

2
Tn4+2=122 | +4zp1+4= (201 +2)° = (Ta2+2)° =

Vay z, = (3a + 2)2%1 — 2. S6 hang tong quat ctia day sé da cho la:

n—1
2)> -2
un:(3a+ ; ,Vn € N*,

Luu y. Phép dat u, = In dugce tim ra nhu sau: Ta dat u, = kx,, v6i k 1a

hang s6 sé tim sau. Khi dé
2 2 2 2

Tn

Vaytatimkthéaméni’)k:l:lfzg:>un: 3

Cach 2. Ta ¢6
2, 2 2 , 4 4
Unp, 4+ - = 3Un_1 + 4un_1 + g + 5 = 3 <Un_1 + gun_l + 5)

3
92 2 24 21° 2
=3 (w1 + 3) :3[3 (“n—ﬁg” =32 (w2 + )

2
142 227 o 2
=3 3 (un_g + —) =3 (un_g + g)

22

23

3

Ly 2 2n71 L 271, 1
I B s (u1 n §) _ g2l (u1 n 5) _



S6 hang tong quat ctia day sé da cho la:

(3o + 2)2%1
3

-2
,Vn € N*.

Up =

2 £ £, N0 c 2. 2 z N P 2 . L
Luu y. Diem mau chot trong 16i giai 6 cach 2 la xét w, + 3 Vi sao lai xuat

. L 2 .
hién so 5? Ta xét

2 4 2—3
un—ﬁ:3u%_1+4un—1+§—ﬂz3(U%—1+§un—1+ 9 6)'

Can chon 3 sao cho

4 2—-3
<u1211 +3un1+—3 B) = (up-1 = B)° = up_y = 2Bup_1 + B

4
= 3_23_25 ) =>6:—§.
g =P

Vi du 3. Chon c=3, khi dé a = —6, b=12. Ta dugc day s6 (z,) nhu sau:
Tpy1 = T2 — 62, +12,Vn =1,2,. ..

Ta tiép tuc lam khé hon bing cach doi bién x, = 1 —5u,. Khi dé duge ddy so
(uy) théa man dieu kién
1= Bt = (1= 5up)? = 6 (1 — Suy) + 12
6

&1 — By g1 = 25u2 + 20Uy, + 7 Uupyy = —bu? — du, — =

Ta duoc bai toan sau.
Bai toan 0.3. Cho day s6 (u,) nhu sau: u; = o € R va

6
Up41 = —5ufl — du, — —.

5

Tvm s6 hang tong qudt cia day sé da cho.

coe e 1 e
Giai. bat v, = —5in. Khi do

1 1 4 6
gl = T Ty — = S Tyl = 22 — ATy + 6 S Ty — 2= (7, — 2)%
5 5 5 5
~ . 2 22 B 2"l Gz 2 4
Vay o, —2 = (xp—1 —2)" = (zp—2 —2)" =---= (21 —2)° . S0 hang tong quat

ctia day s6 da cho la
1 gn—1 *
un:—g[2+(5a+2) , Vn e N*.

4



2. L6p ham g(x) = =3 + az? + bz + c.
Ta c6

g(x) —d =12 +az® +br +c—d.
Vay can chon a, b, c,d sao cho

—d)* = 2% - 3d2? + 3d%z — d°
—3d

3d?

d—d3.

2P rar?tbr+c—d=
a=—3d
:>{b—3d2 ;»{
c—d=—d?

Vidu 4. Chond =1, khi d6 b = 3,a = —3,¢ = 0, ta duoc day so (z,) théa
man hé thic truy hoi

®

o oo
[T

Tnp1 = To — 322 + 3z, Vn € N*.

Tuy nhién déay s6 (x,) cho nhw vay "khd 10", ta cé thé "ddu bot di" bing cach
doi bién xy, = Sun. Khi dé day (un) théa man hé thic truy hoi

Stp1 = 125u3 — 3.25u2 + 3.5u, < w1 = 25up — 15u2 + 3uy,.
Ta c6 bai toan sau.
Bai toan 0.4. Cho day s6 (u,) nhu sau: u; = o € R va
Up i1 = 25U — 1502 + 3u,, Vn € N*,
Tvm s6 hang tong qudt cia day so da cho.
Giai. Dit u, = IB—” Ta duge day sb (z,,) théa man didu kien 21 = 5a va

1 _ 1 3 2 _ 3 2
—Tpgl = =Ty — =Ty, + =Ty & Tpt1 = T, — 3T, + 3Ty,

5 5 5 5
& T — 1= (2, — 1),

Vay v6i moi sd nguyén duong n ta co

tp—1=(zp1—1P3=(2po—-1> = =@ -1> =Ga-1> .
S6 hang tong quat ctia day sé da cho 1a
n—1
5a—1)° 1
ar
3. Lép ham g(z) = ———.
p g9(z) = & gy
Ta co . 22
axr —axr + ac’x
d— =d— =
9(z) b+ 22 b+ 22

Ta can chon a,b, ¢, d sao cho

bd — az + d*2® = (d — x)* = d® — 2dx + 2*

bd = d? — 54
=4q a=2d = 1
dc® =1 Cz:a-



Vidub5. Chond=2, khi d6b=2,a=4, 2=

— va
() 4x 8x
g\r) = 1 2
2+§$2 4—|—l‘

Ta duogc bai toan sau.

Bai toan 0.5. Tim s6 hang tong qudt cia dday so (x,) cho nhu sau:

8rn

=ae€Rwva =——— Vn=12 ...
I (0% Tn+1 4_'_1% n
Gidi. Néu o = —2 thi 2, = —2, Vn =1,2,... Tiép theo xét a # —2. Ta c6

9y, =9 8Tp_1 _2$2 — 8Ty 1+8_2(2—:L'n 1)2

- . (1)
4—|—xn1 4+:1:n1 4—|—xn1
2ty = 24 T =2x”1+8x"1+8=2(2+x” 1>2. (2)
4—|—xn1 4—|—xn1 4—|—xn1

2—x

Xét ham s6 f(z) = T T (1) va (2) ta co

S () e = ()
R FC)) (3)
Dit § = | f(a)]z”‘l. Tit (3) ta ¢6
2—x,

2—2p
=02 - =2 & = .
2+, B Tn B+ By Tn 1+3

f(xn 2— 1y ( — Tn-1
1)]

Vay néu o = —2 thi z, = -2, ¥n=1,2,..., néu o # —2 thi

2_ 271—1
24+«
2_ 2n71
1+ (35a)
2+«

Vi du 6. Trong bai todn 0.5, ta doi bién x, = 3u, — 1. Khi dé dudc day so
(un) thoa man

xn:

, Vn=1,2,...

3 { 8 (Bu, — 1) 24u, — 8
u — = =
o A4 (Bu, —1)*  9ui —6up +5
24, — 8 9u2 + 18u, — 3
=3 = 1=—-2=
Ut 5 G 15 T OuZ —6un+ 5
3u2 + 6uy, — 1
= = .
T 902 — 6uy + 5

Nhu vay ta dugc bai toan 0.6 ¢ trang 7.



Bai toan 0.6. Cho day s6 (u,) nhu sau:

3u2 + 6uy, — 1

942 — Gun + 5’ Vn=1,2,...(a la tham s thuc).

Uy = &5 Un+1 =

Tim o dé day so (up) c6 gidi han hitu han khi n — +oo va tim gidi han trong
cac truong hop do.

e = S N o . A ~ N ~ X . A 1
Giai. Dé thay rang v6i moi so nguyén duong n thi luon ton tai u,. Neu a = -3

1 « Z 2 1 z
thi u, = —3 Yn=1,2,... Tiep theo xét a # -3 Ta c6

Y Bup_y +6up—1 —1 - —6u?_| + 12uy_1 — 6
" 9u2 | — 6up_1 +5 9u2 | — 6up_1 +5
—6 (un_l - 1)2

- (1)

u2 | —O6up_1+5

Mat khac
S 11— 9u?_| +18up—1 — 3 1 18u2 | + 12up—1 + 2
T 02 T 6uy 1 +5 92 —Gup 1+
_ 2(Bun +1)° @
u2 | —6up—1+5
Xét ham sb f(z) = 3“;;11. Tit (1) va (2) ta 6
U 1 U 1 2
_ Un — _ n—1 — _ 2
flun) = S r1- 8 (—3un_1 n 1) 3[f(un—1)]
2 2
= =3 [=3*(un-2)]” = (=3)""* [f (un—2)]’
_ 142 2 2> 142422 93
- n— - n—3
(=3)""7 [=3/%(un-3)]” = (-3) [f (un—3)]
L (_3)1+2+22+“'+2n72 [f(ul)]2"71
n—1_ n—1 3fla 2"
10 A )
2n71
bat 6, = —%. T (3) ta ¢
372 1 = 0Bp S up — 1 =30pun + Bn < up = 1_3% )
Vay
B g (a3
S TR S 740:)) S (as1) |
LB 343Bf 4, (3a - 3)2"
‘\3a+1



. n 1 ... 1 2 1 ...
Tom lai: Néua:—§ thi Un = =3, Vn=12,..., neua;«é—g thi

_ <3a—3)
3a+1

3a— 3\
34 3.
" (3a+1>

2n—1

Vn=12,...

Up =

Ta c6 cac bién ddi tuong duong sau

30— 3 .
3Z+1:1<:>304—3:304+1<:>Oa:4(Vénghlém)
3 - 1
a - <1<:)(3oz—3)2<(3a+1)2<:)—18a+9<604+1<:04>g.
3a— 1 1
le —- <z
3a+ 1 57 9%3
Bdi vay ta c6 két qua bién luan nhu sau:
2 - 1
e Neua=—=thi lim wu, =—=.
n—-+o00 3
) 1 1 1
oNéuoz:gthiun:g, Vn:1,2,...,Suyranliglooun:g
) 1 30— 3\2"
e Néu o> - thi lim (O‘ ) — 0= lim u, =1.
3 n—+oo \ 3 + 1 n——+o0
.1 1 30— 3\ 2" 1
Néu —= S thi i ( ) - I S
eNeu-g7a<y ln3—1>r-iI-loo 3o+ 1 0= m un =3
x° + ax
4. Lép ham g(z) = — .
p g(x) baZ +
Ta ¢co 5
x° +ar — bdz? —i—ax—cd
S R L
9(x) bx2 + ¢ bx? + ¢

Ta can chon a,b, ¢, d sao cho

—bda? + ax — ed = (v — d)°

=23 — bda® + ax — cd = 2° — 3da® + 3d%x — &°
bd = 3d b=3

{a:3d2 =>{a:3d2
cd = d3 c = d?.

3
3d?2 chonc=2 ta dudcb=3, a=6, d=+v2. Ta co bai

Vidu 7. Tu {
d2

oo o
i

toan sau.
Bai toan 0.7. Tim s6 hang tong qudt cia dday so (x,) cho nhu sau:

J: + 6z,

mv :1,27...

rr=a>0va T, =
Giai. Ta co

3

3 3 2 _
6 — 32 62, — 2¢/2 Ty — V2
$n+1—\/§:—%"jL In _o=1In V2, + Gy \/_—(n )

322 + 2 B 3x2 +2 32242




3
316 3 4 3v222 4+ 61, +2v2  (Tn+ V2
xn+1+\/§:—x”+ xn+\/§:xn+ V21 4 6z \/—:(n )

322 42 3z2 + 2 322 42
X6t ham s6 f(z) = z;g Khi d6
_l’n_\/ﬁ_ xnfl_ﬁ 3_ 3 32
f(fﬂn) = S \/§ = (xnl n \/5) = [f (:Bn—l)] = [f ($n—2)]
== [f @) =P (1)
T (1) ta ¢
Tp — \/5 o gn—1 . gn—1 gn—1
xn+\/§—[f(04)] San—V2=[f ()] @+ V2.[f(a)]
a—v2\"
CVEEVR (@ B ﬁ+\/§(a+\/§>
~Tp = 3n—1 & Tp = 3n—1
1= [ (a) (2
o+ \/5

3
32612 chon ¢ =4 ta dugc b =3, a =12, d = £2. Ta c6 bai

b
Vi du 8. Tﬁ{a
c=d

toan sau.
Bai toan 0.8. Tim s6 hang tong qudt cia ddy s6 (z,) cho nhu sau:

. 3 4+ 122
r1=a>0vd xp1 = gx%—J,‘v’n: 1,2,...
Giai. Ta ¢6
Y oy H122, o x) y —6ap  +1200 =8 (241 —2)° )
" 322 +4 322, +4 322_, +4°
12— a:i_l + 122, Lo xi_l + 6:101%_1 + 122, + 8 _ (xn—1 + 2>3 (2)
" 322 +4 302 +4 3a2_ +4
£ -2
Xét ham so f(z) = ’ ot T (1) va (2) suy ra
T
3
o) = 222 = (228} = ) = 1 o)
3n—1 3n—1
= =@ = (1)
T (1) ta ¢
Ty — 2 gn—1 gn—1 gn—1
@ S =2 = @ @+ 20 (o)
n
a—2\%"
1
242/ (@ 2+2(555)
n — 1_ [f (O[)]Sn71 Tn = . (Oé . 2)3n1
a+ 2



Vi du 9. Trong bai todn 0.8, doi bién x, = u, — 1 ta dugc ddy so (un) thoa
man diéu kién
(tn1 — 1)° + 12 (up_1 — 1)
3(tup_1 —1)* +4

ud = 3u2 | 4 3up—1 — 134 12u,_1

3u721_1 —6up_1 +7
up_y —3u?_y + 15u,—1 — 13

3u%_1 —6up—1+7

ud_ 4+ up—1 —6
3u | —6bup—1+7

Uup — 1=

=u, — 1=

= Uy =

Nhu vay, ta duge bai toan 0.9 ¢ trang 10.
Bai toan 0.9. Cho day so (u,) nhu sau:

3u2 | —6up_1+7

Ul = Q; Uy = , Vn € N* (« la tham 50 thuc).

Tim o dé day so (up) c6 gidi han hitu han khi n — +oo va tim gidi han trong
cac truong hop do.

Giai. Dé thay rang véi moi s6 nguyén duong n thi luon ton tai u,. Néu o = —1
thi u, = —1, Vn=1,2,--- Tiép theo xét o # —1. Ta ¢6

w1 = ui_l +9u,_1 — 6 1o ui_l + 3u%_1 + 3up_1+1
! 3u2 | — 6up_1 +7 3u2_ | —6up_1+7
(un—1 + 1)3

= (1)

3u121_1 —6Up_1+ 7

Mt khéc
w5 Up_q +9un—1 =6 . ud =+ 27w, — 27
" 3u2_ | — 6up_1 +7 3u2_ | —6up_1+7
(un—1 — 3)3

T 3u2_ | —6up 1 +7

Xét ham s6 f(z) = iﬁ Tit (1) va (2) ta 6
3
n—3 nel—3
Flun) = 222 = (Zn_i - 1) [/ n1)]
= [flun2) = = [f)® = [f)* (3)
Dit B, = [f()]® . Tit (3) ta c6
ZZ_T_? = Bn & Uup — 3 = Bpun + Pn & uy = i)i—g:

10



Vay

a—3 3"
3+( )
a+1
1_(@_3)3n17
a—+1
Tém lai: Néu o = —1 thi u, = —1, ¥n=1,2,..., néu o # —1 thi
_3 3n—1
3+ (573)
o+ v

1_ (a_?)):))n—l?
a+1

Ta c6 céc bién doi tuong duong sau

Up =

Vn=1,2, -

Up = n=12---

-3 .
a =lea—-3=a+1< 0a=4 (vo nghiém).
a+1
a—3 2 2
‘ 1 <le(a=-3) ' <(a+1) & —ba+9<2a+1lea>1.
(6%
a—3
>1& -1 < 1.
‘a+1’ 7o
Bdi vay ta c6 két qua bién luan nhu sau:
e Néua=—1thi lim wu,=—1.
n——+00
eNéua=1thiu,=1Yn=1,2,...,suyra lim u,=1.
n—-+00
p a—3\3""
e Neu o > 1 thi lim ( ) =0= lim wu,=3.
n—+oo \a + 1 n—+00

P s 7 a—3 -3 .
e Neu —1#a<1thi lim ( ) =0= lim wu,=-1.

n——4oo \a + 1 n—-+00
4 2
x ax b
5. Lép ham g(z) = = 2" 70
cxd +dzx
Ta co
(2) 2 +ar?+0b 2t — cex® + ax? —dex + b
r)—e=——F————¢e= :
g crd 4 dx cx?® + dx

Ta can chon a,b, ¢, d, e sao cho
2t — cex® + ax? — dex +b = (z — )

=z% —cex® + ax® — dex + b = 2* — dex® + 6e22® — 4e3x + &t

4

ce:4g c= )
a = be a = be
= de = 4¢3 = d = 4¢2
b= et b=et

Vi du 10. Chone =2, khi dé a =12, b =4, c =4,d = 8. Ta dugc day so6

4 2
12 4 )
In +3 T T , Vn € N*. Ta duoc bar
4z + 8y,

(z,) théa man hé thic truy hoi: x,.1 =

toan sau.

11



Bai toan 0.10. Tim s6 hang tong qudt ciia day s6 (x,) cho nhu sau:

x4+ 1222 +4

rp=a>000 41 = 123 + 8oy, , Vn e N*,
Giai. Dé thay z,, > 0, Vn € N*. Ta c6
x4 41222 + 4
n 2: n n 2
l’+1+\/_ 41’%4—8]7” +\/_
4
Cah 4 4V2ad 41202 4 8V2a, + 4 (20 +V?2) 0
B 43 + 8y C dad 4+ 87,
Mat khac
zh + 1222 + 4
xn+1_\/§— 4.%%—}-8{)377, —\/5
4
Cad —4v2ad 41202 —8V2u, + 4 (Tn — V2) 2
B 4a3 + 8y C dad 48y,
) -2
Xét ham so f(x) = , Ve > 0. Tu (1) va (2) ta suy ra
o= (1) va (2) ta sy
4
xn_\/ﬁ xnfl_\/ﬁ 4 42
Ip) = = = [f (@n—1)]" = [f (xn-
[ (n) Y (mn1+\/§) [f (zn-1)]” = [f (2n-2)]
= =[f@)t =[] (3)
Dit B, = [f ()] . Tit (3) ta 6
o — V2 V2 + V25,
2 =By e xy — V2= Bpan + V206, & 1y = —
$n+\/§ ’ y ) 1— 5y

S6 hang tong quat ctia day sé da cho 1a

4n—1
ﬁWé(“‘ﬁ)
= at Ve Vn € N*.

N

Bai toan 0.11. Tim s6 hang tong qudt cia day s6 (uy) cho nhu sau:

xn— Y

duy (4ud +1)

, Vn e N*,
16u + 24u2 + 1

up =a € R vau,iq =

e 2. = L s . S ~ N ~ X . S 1
Giai. Dé thay, v6i moi so nguyén duong n thi luon ton tai u,. Neu a = ~3

1 « Z a 1 z
thi u, = ~3 vn=1,2,... Tiep theo xét a # ~3 Ta co

32u3 + Suy,  16upy + 32u + 24u? + 8u, + 1
16ud +24u2 +1 16ut + 24u2 + 1

2un+1 + ]_ =

12



(2up, +1)*

T 16uk 2402 + 10 (1)
Mat khac
32u + Suy, —16u + 32u — 24u2 + Suy, — 1
Qipsy — 1 = 1=
16ud 4+ 24u2 + 1 16ud 4+ 24u2 + 1
4
_ (2upy — 1) ' 2)
160t + 2402 + 1
Xét ham 6 f(z) = 2~ Tir (1) va (2) ta c6
AR
2u, — 1 2u \*
o nT - n—1 — _ 4 _ 42
flum) =57 (—2un_1 n 1) [f (un—1)] [f (un—2)]
=== [f)]" == [f@)]" . (3)
T (3) ta duge
2uy, — 1 oo - [f(e)*
=—[fl@)]"  Su,= =
2up + 1 2+2[f ()]

P 1 1 P 1
Vay néuoz:—§ thi Un = =3, Vn:1,2,...,cbnnéuo¢;é—§ thi

. (2a— 1)4”1
200+ 1 v

20 — 1N
24 2.
+ (2a+1)

Un: n:1,2,...
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