Phan IV
He¢ thire dé quy

Bién soan:
TS.Nguyén Viét Pong

Tai ligu tham khao %/ g

[1] TS. Trin Ngoc Hoi, Toan roi rac

[2] GS.TS. Nguyén Hiru Anh, Toan roi rac,
Nha xuat ban giao duc.

[3] Nguyén Viét Hung’s Slides

Dinh nghia % 3
- R
N
Mot hé thitc dé qui tuyé&n tinh cAp k 1a mot

hé thic cé dang:
Xy = 8%y ot BX g +Ey | (1)

trong do :
a, #0, aj,.., a,; 12 cdc hé s6 thyc
{f,} 12 mot diy s6 thyc cho trudc
{x,} 12 ddy 4n nhan céc gi4 tri thuc.

Dinh nghia &

Trudng hop day f,= 0 véi moi n thi (1) &3
thanh:
I X, = ;X +o X5 (2) I

Ta néi (2) 12 mot hé thitc dé qui tuyé&n tinh

thuan nhat cip k
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Nghiém tong quét % E

>M3i day {x,} thda (1) dudc goi 1a mot
nghiém cida (1).

Nhan xét ring mdi nghiém {x,} cta (1) duge
hoan toan xdc dinh bdi k gid tri ban dau x,
Xipeers Xg-1-

»Ho diy s6 { x, = x,(C;, C,...Cy)} phu
thudc vao k ho tham s6 C,, C,,..,.C, dugc
goi 12 nghiém tdng quét cda (1) néu moi
day cla ho nay déu la nghiém ctia (1)

Nghiém riéng
Cho {x,} 1a nghiém tong quét cua (1) va véi moik
gid tri ban dau y, y,,..., Y4 ;» tON tai duy nhat cdc
gid tri ctia k tham sO C,, G,.....Cy sao cho nghi€ém
{x,} tuong dng thda:

X0= Y0 X1 = Yioes X1 = Yol (*)

Khi d6, nghiém {x,} tuong ng dugc goi nghiém
riéng tng vdi diéu kién ban dau (¥).

Muc dich giai h¢ thirc d€ qui

Gidi mot hé thitc dé qui 1la di tim
nghiém tdng quat ctia né.

Né&u hé thitc dé qui c6 kém theo diéu
kién ban dau, ta phdi tim nghiém riéng
théa diéu kién ban dau dé.

Fibonacci (1170-1250)
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Mot sO vi du

Vi du 1(Day Fibonacci)

Bai toan:Mot d6i tho(gdm mot tho duc va mot
tho cai)cr mdi thang dé duoc mot doi tho
con(ciing gdbm mot duc va mot cai), mdi doi
tho con, khi tron hai thang tudi, lai mdi
thang dé ra mot doi tho con va qua trinh
sinh ng ctr thé tiép dién.Tinh F,, 1a s6 doi tho
c6 6 thang n?

Mot s0 vi du

Giai:

Théang dau tién va thang thir 2 chi c6 motdoitho.Sang
thang thir 3 d6i thé nay s& dé ra mot doi tho, vi thé
thang nay s€ c6 hai d6i thd .V4i n>3 ta co

F, = F,,+S6 d6i tho dwoc sinh ra ¢ thang thir n.

Do céc dodi thoé duge sinh ra ¢ thang thi n-1 chua

dé con & thang thi n |, va & thang ndy mdi doi tho
c6 & théang n-2 s& dé ra dugc mot do6i tho con nén sé
d6i tho duorc sinh ra ¢ thang tha n chinh bang F, ,

10

Mot so vi du

Nhu vay viéc giai bai toan Fobonacci dan ta
t6i viée khao st day sb (F,), Xac dinh boi
F,=1

F,=1

F,=F,+F,, voin >2.

11

Mot so vi du
Vi du2: Mot cAu thang c6 n bac. Mbi buéc di

gdm 1 hodc 2 bac. Goi x, 1a s§ cach di hét
cu thang. Tim mot hé thic dé qui cho x,,

12
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A Ay
Mot sO vi du
Véin=1,tacéd x,=1.
Véin=2,tacod x,=2
Véin>2, d€ khiositx,ta chia thanh hai trudng hop loai
trlr 1An nhau:
Trudng hgp 1: Bude dau tién gém 1 bac.

Khi d6, cdu thang conn-1 bac nén sd cich di hé&t cau thang
trong trudng hgp nay la x ;.

A m

Mot s6 vi du

Viy ta c¢6 hé thifc dé qui tuyén tinh thuin
nhat cap 2:

Xn = Xn—l + Xn—2
% =1.x.=2

A w

CuuDuongThanCong.com

Vidu

Trudng hop 2: Budc ddu tién gdm 2 bic.
Khi d6, cdu thang con n-2 bic nén s8 cach di hét
ciu thang trong trudng hgp nay 1a x, 5.
Theo nguyén 1y cong, s& cdch di hét cau thang 1a
Xp1 + X,0 - Do d6 ta c6:
X

n = Xpl + Xp-2

A |

pegs mounted on a board and disks with different sizes.

=11

Example3: The tower of Hanoi puzzle consists of three"

|

How can we move the disks to the 2nd peg, following the

wrger disks are never placed on top of smaller ones?
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How can we move the disks to the 2" peg, one in a
time,following the rule: larger disks are never placed
on top of smaller ones?

é £

We need one more move to take the largest disk to  peg

Then carry (#— 1) smaller disks from 3™ peg to the 24

peg, using at least H, ; moves .

CuuDuongThanCong.com

Let H, be the minimum number of moves to complete t
puzzle. First we must move the top (# — 1) disks to the 3t
peg, using at least H, ; moves

& la

Modeling with Recurrence
Relations

First, move the top (n — 1) disks to the 3" peg, using at “
least H,,_; moves

one more move to take the largest disk to peg 2

carry (n— 1) smaller disks from 3" peg to the 2" peg,
using at least H,, _, moves .

Thus H,=2H, ; +1
In fact we can prove by induction that
H,=2H,_ , +1

https://fb.com/tailieudientucntt
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We can prove by induction that
H,=2H, ; +1

To solve this recurrence relation, we write
Ho+1=2H,_; +2=2(H,_;+1)
This is a geometric progression, so the solution is:
H,+1=C2"
Since H; = 1, we have C = 1 and
H,=2"-1

E.g. Hg, = 18,446,744,073,709,551,615:
It takes 500 billion years to solve the puzzle !!

Hé thirc dé qui tuyén tinh thuan nhét

Xét hé thifc d& qui tuyén tinh thuan nhat

Phuong trinh dic trung cla (2) 12 phudng trinh
bac k dinh bdi:
7\4k - al}\,k'l Seee T ak = 0 (*

22

H¢ thuc d¢ qui tuyén tinh thuan nhat
Truong hop k=1
Phuong trinh dic trung (*) trd thanh
A-a;=0
nén c6 nghiém l1a A, = a,

Khi d6, (2) ¢6 nghiém téng quat la:

X, =CAy

H¢ thuce dé qui tuyén tinh thuan nhat

Vi du: Hé thirc dé qui

2X, —3%,, =0;
X =1

12 mot hé thitc dé qui tuyén tinh thudn nhat cap 1

24
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Ao =372
Do d6 nghiém tdng quat 1a:

xn:C(3j
2

Hé thirc dé qui tuyén tinh thuan nhét

Phuong trinh dac trung: 2A - 3 = 0 c6 nghiém
la

Hé thirc dé qui tuyén tinh thuan nhét
Tur di€u kién ban dau x, =1,tacé :

3

Cx—=1
Suy ra: 2
o2
3

Do d6 nghiém cta hé thdc dé qui da cho la:

n-1
3
2

26

Heé thirc dé qui tuyén tinh thuan nhat
Trudng hgp k = 2:

Phuong trinh dic trung (*) trd thanh:

7\42'31}»'3.2: 0

)

a) N&u (*) c6 hai nghiém thyc phan biét A, va
A, thi (2) c6 nghiém tSng quat la:

X, =A4' +BA,

CuuDuongThanCong.com

H¢ thuce dé qui tuyén tinh thuan nhat

b) N€u (*) ¢6 nghiém kép thyc A, thi (2) c6
nghiém tdng quat 1a:

X, =(A+nB)A,

28
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Hé thirc dé qui tuyén tinh thuan nhét

¢) Né€u (¥) c6 hai nghiém phiic lién hop dudc
vi€t dudi dang lugng gidc :

A=r(cosptising)

thi (2) c6 nghiém tdng quat 1a:

X, =r"(Acosng+ Bsinng)

Vi du:
Gidi cdc hé thdc dé qui sau:
Vi du 1 2Xn _3Xn—1 +X 2= 0
Vidu2 {4xn+1 —12x. +9x_, =0;
X =2; % =4.

X o —2X, 4 +4X, =0;

AR {xl=4; X, =4.

30

Mot so vi du

2%, —3X,, +X, ,=0 (1)
Phuong trinh déc trung cia (1) 1a:
202-30+1=0 @)

c6 hai nghiém thuc la A, =1va A,=1/2.

Mot so vi du
ax . —12 9 =0
e g
h =2 % =4
Phuong trinh dic trung cda (2) 1a:
422-121+9=0

c6 nghiém thuyc kép 1a A, =3/2. Do dé
nghiém tdng quit cta (2) 1a:
X, = (A + nB)(3/2)"

32
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Mot sO vi du
Tir diéu kién ban diu x, = 2; x, = 4 ta suy ra:
A=2
g(A+ B)=4
Suy raA =2 va B=2/3

Vay nghiém cida (2)
la: pee=ss=ssssssssssssss====s

y

Do d6 nghiém tdng quit cta (3) 1a
nz . Nz
X, =2"(C,cos—+C,sin—)
3 3
Tur diéu kién ban ddu x, = 4; x,= 4 ta suy ra:

N

1
Z(Ecl +7C2) :4

N

1 3
4(—5(:1 +7CZ) = 4

Suy ra: Cl = 1, CZ = \/§

Vay nghiém cua (3)1a:

X, =2" (cosn?”+\/§sin n?”)

5

Mot soO vi du
{Xn+2 - 2Xn+1 + 4Xn =0

(3)

X =4 x,=4
Phuong trinh dic trung cda (3) 1a:
A-20+4=0 *

¢6 hai nghiém phic liénhop1a A =1+ i\/§
Ta viét hai nghiém trén dudi dang lugng gidc:

CuuDuongThanCong.com
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A= 2(cos£iisin Z)
L —
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Heé thirc dé qui tuyén tinh khong 1

thuan nhat |

Xét hé thiic dé qui tuy€n tinh khdng thuin nhat
Xy = 4 Xpq oo ta X+ f (1)

Hé thifc dé qui tuyén tinh thuin nhat tuong @ng
By At taxy, @)

Phuong trinh dic trung cda (2) la:

A A-aakl- o -a,= 0(%)

R 37

H¢ thtrc dé qui tuyén tinh khong ‘
thuan nhat ‘

Cé4ch tim mot nghiém riéng cda (1) khi vé&
phéi f, cia (1) c6 dang ddc biét nhu sau:

E=) Dang I: f, = B"P,(n), trong d6 P(n) 12 mot da
thitc bac r theo n; B 12 mot hiing s&

‘ Dang 2: f, =P, (n)cosne + Q,(n)sinng, trong
d6 P, (n), Q,(n) 1an lugt 1a c4c da thirc bic m, 1
theo n; @ 1a hiing s6 (¢ #km).

cacf,,, f5,.., I, thudc 2 dang da xét § trén %

\ E=) Dang3: f,=f,, +f, +.+f,, trong d6
‘\\

CuuDuongThanCong.com

H¢ thuce dé qui tuyén tinh khong 1
thuan nhat

Nghiém téng

qudt cia (2)

Nghiém tdng quat ctia (1) =4

Mot nghi€ém
riéng cda (1)

Heé thirc dé qui tuyén tinh khong 1
thuan nhat
Dang 1: f, = B"P.(n),

Khi d6 ta xét 3 trudng hgp nhd:

Truong hop 1

Truong hop 2

- e
\\—» -

https://fb.com/tailieudientucntt
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Heé thirc dé qui tuyén tinh khong 1
thuan nhat

Trwong hop 1.
Né&u B khong la nghiém cia phuong trinh dic
trung (*) thi (1) c6 mot nghiém riéng dang:

%= Q)
L -

Heé thirc dé qui tuyén tinh khong 1
thuan nhat
Trwong hop 3.

Né&u B 1a nghiém kép cla phuong trinh dic
trung (*) thi (1) c6 modt nghiém riéng dang:

X = N2B"Q,(N)

CuuDuongThanCong.com

Hé thirc dé qui tuyén tinh khong ‘
thuan nhat
Trwong hop 2.

Né&u B 1a nghi¢m don cla phudng trinh dic
trung (*) thi (1) c6 mot nghiém riéng dang:

Xn = NP"Q,(N)

. il

Heé thirc dé qui tuyén tinh khong ‘
thuan nhat

N R .
Q,(n) = An* + A, n"! +.+ Aj la da thitc tong quét
c6 cung bacr v6i P.(n), trong d6 A, A, ..., Ay la
r+1 hé so can xdc dinh.
Céc hé s6 xéc
dinh nhu thé nao
2 (1) va cho n nhdn r + 1 gid tri nguyén nao dé hoic
ddng nhat cic hé s6 tuong ing & hai v& d€ dugc mot he
phuong trinh. Cdc hé sd trén 1a nghiém ctia hé phuong
trinh nay

PE xdc dinh céc hé s3 trén ta can thé Xp» Xppsees X VAO

S =

https://fb.com/tailieudientucntt
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Heé thirc dé qui tuyén tinh khong 1
thuan nhat
Dang 2: f, =P, (n)cosng + Q,(n)sinn@
Khi d6 ta xét A, = cosg * ising. C6 2 trudng

hgp nhé:

Trwong hop 1

Truong hop 2

H¢ thtrc dé qui tuyén tinh khong ‘
thuan nhat

Truwdng hop 2.
N&u A, =cos@ *ising la nghi¢m clia phuong
trinh déc trung (*) thi (1) c6 mot nghi€ém riéng
dang:

X, = N(Ry(n)cosne + S,(n)sinne)

CuuDuongThanCong.com

Hé thuc dé qui tuyén tinh khong 1
thuan nhat

Trwdong hop 1.
NE€u A, = cosp = ising khdng la nghi¢m cla
phuong trinh ddc trung (*) thi (1) c6 mot
nghiém riéng dang:

X, = Ry (n)cosne + S, (n)sinne

A -

H¢ thtrc d¢ qui tuyén tinh khong ‘
thuan nhat

R, (n), S,(n) 1 cdc da thifc tdng quit theo n cé
bac k = max{m,1} véi 2k+2 hé s6 cAn xdc dinh:

Re(n) = Agnk + A nkt +. + A
S,(n) = Bynk + B, jnkt +...+ By

A =

https://fb.com/tailieudientucntt
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Heé thirc dé qui tuyén tinh khong
thuan nhat
Dang 3: f =f  +f,+.+ 1

Bing cdch nhv trén ta tim dugc nghiém riéng
X,i (11 <'s) ciia hé thic d¢ qui:

aOXn + a1Xn-1 T+ akxn-k = fni

Khi d6 x, = X, + X p+.+ X, |2 mOt nghiém riéng cta (1)

| 49

2X, —3X, 4 + X, =4n+1.
Xou1 —6X, +9X, , = (18n+12)3";
{xo =2; % =0.
{4xm1 —12x, +9x,, = (2n% +29n +56)2"%;
Xy =1 X, =-2.

Koz = 3x

N+l

+2X, = cosnjﬂ—(S—?n/E)sinnT”

X, — 4%, , +3X, , =20+ (2—n)2"? +3.4"

50

ViDu 1

2X, —3X , +X ,=4n+1 1)

He¢ thitc dé qui tuyén tinh thudn nhdt la:

2%, —3X,, +X,, =0 O]
Phuong trinh ddc trung ciia (2) la:

2A2-31+1=0 @)

c6 hai nghiém thycla A, =1va i,=1/2 .

Do dé nghiém téng qudt ciia (2) la:
X X, =C, + C,(1/2)"

Bay gio ta tim mgt nghiém riéng ciia (1).
Vé phdi cia (1) la f =4n+1c6 dang P,(n) la da thifc bacr=1 theo n.

Vi B =1 la nghiém don cla phuong trinh ddc trung (*) nén (1) c6 mét
nghiém riéng dang:

X, = n(an +b) (4)
Thé (4) vao (1) ta dugc:
2n(an+b) -3(n-1)[a(n-1)+b] + (n-2)[a(n-2) + b] = 4n + 1.
Cho n ldn lugt nhdn hai gid trin = 0; n = 1 ta dugc hé:

a+b=1
3a+b=>5.

52
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riéng ciia (1) la:

X, =n(2n - 1) (5)

Tit (3) va (5) ta suy ra nghiém tong qudt ciia (1) la:

Gidi h¢ trén ta dugc a =2;b =-1. Thé¢' vao (4) ta tim dugc mot nghiém

X, =C;+ Cy(1/2)"+ n(2n-1)

ViDu2
Xy —6X, +9X,, = (18n+12)3";
{xo =2;x=0.
Xéthg thite 4@ qui:
X, —6x,+9, , =(18n+12)3".

H¢ thitc dé qui tiuyén tinh thudn nhdt la:
x,., —6x,+9, =0
Phutong trinh ddc tring ciia (1) Ia:

W-6L+9=0

c6 mot nghiém thuc kép 1la A =3.
Do dd nghigm téng qudt ciia (2) la:

xp=(Cy + nCy).3"

©)

(&)

*)

3

CuuDuongThanCong.com

Bdy gio ta tim mgt nghi¢m riéng ciia (1),

Vé phdi ciia (1) la £, =(18n + 12)3° c6 dang B"P(n) véi B =3
vd Pyn)1a da thite bic r= 1 theo n. .

Vi =3 la nghiém kép cla phuong trinh ddc trung (*) nén (1)
€d mgt nghiém riéng dang:

X, =1°(an + b)3" O]
Thé (4)vao (1) ta dugc:
(n+1)[a(n+1) + b]3*! - 6n’[an+b]3" + 9(n-1)*[a(n-1) + b]3*" = (18n+12)3"
Cho n ldn gt nhdn hai gid trin =0; 0 =1 ta duge hé:
6b=12;
S4a +18b=90. 5

https://fb.com/tailieudientucntt
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Gidi h¢ trén ta dugec a=1;b = 2. Thé vdo (4) ta tim dugc mét

nghiém riéng ciia (1) la:

X, n+2) 3"
Tir (3) va (5) ta suy ra nghiém téng qudt ciia (1) la:
|x.= (Ci + nC2)3* + n’(n +2) 3¢
Thay diéu kién xo = 2; x, =0 vdo (6) ta dugc:
C =2
3C, +3C, +9=0.

Tir do ta co:
C1= 2,‘ Cg =-35
Thé vdo (6) ta cd nehiém riéng cdn tim ciia (1) 1a:

%= (0¥ + 207 - 50+ 2)3° 57

5

(6

Bady gio ta tim mgt nghiém riéng cia (1).
V& phdi ciia (1) la

f, =(2n° +29n +56)2"*

c6 dang B"P(n) v6i B =2 va P(n) la da thitc bicr =2 theo n.

Vi B =2 khong la nghiém ctia phuong trinh ddc trung (*) nén (1) cé mot
nghiémriéng dang:

X, = (an? + bn + c)2" 4)

Thé (4) vao (1) ta dicgc :

4[a(n+1)? + b(n+1) + c)2"** -12[an? + bn +c] 2" + 9[a(n-1)? + b(n-1) + ¢] 2™ =
(2n2+ 29n +56)2n1

ViDy3
4x,., —12x, +9x,, = (2n* +29n +56)2""

X =1 % =-2
Xét he thitc dé qui:

4%, —12x, + 9%, , = (2n +29n +56)2"* @)

H¢ thite dé qui tuyén tinh thudn nhdt la:
4x, ., —12x, +9x,,=0 (2)

Phuong trinh ddc trung ciia (2) la:

4)2-120+9=0 (@]

c6 mot nghiém thyc kép 1a A =3/2.

Do d6 nghiém tdong qudt ciia (2) la

CuuDuongThanCong.com

. [ x=cvncaeer ¢
k =
Cho n ldn lugt nhdn ba gid trin=-1;n=0;n = 1 ta dugc h¢:
3a+§b+1c:§;
2 4 4
§a+zb+1c:28;
2 2 2

40a+8b+c=87.

Gidi hé trén ta duge a=2;b = 1; ¢ = -1. Thé' vao (4) ta tim dugc mt nghigm
riéng ciia (1) la

X, = (2n2+n - 1)2" (5)

60.

https://fb.com/tailieudientucntt
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A

Tix (3) va (5) ta suy ra nghi¢m tong qudt cita (1) la:

X0 = (Cy + NC,)(3/2)" + (2n%+n -1) 20 ®)

Thay diéu ki¢n xo= 1; x, = -2 vao (6) ta dugc:
C,-1=1,
3 &
501 +§C2 +4=-2.
Tix dé ta co: C=2,C,=-6.

Thé vao (6) ta cé nghiém riéng can tim ciia (1) la:

X =(2 - 6n)(3/2)" + (2n2+n-1) 2"

Bay gio ta tim mgt nghiém riéng cia (1).
V& phdi cia (1) la
nx

f, =cos
4

. Nr
(3—3v2)sin—
4
c6 dang acosng + Psinng vdi ¢ = /4
Vi

T i
=C0s—xisin—
& 4 4

khong l& nghiém ctia phuong trinh ddc trung (*) nén (1) c6 mét nghiém
riéng dang:

X, =acos™Z +bsin "~ (4)
4 4

CuuDuongThanCong.com

ViDu 4

Xav2 -3x

n+1
H¢ thite dé¢ qui tuyén tinh thudn nhdt la:
X2 _3Xn+1 +2Xn =0 (2)
Phuong trinh ddc trung cia (2) la:
A2-3+2=0 ™
¢6 hai nghiém thyc phan biétla A, =1;4,=2.

Do dé nghiém téng qudt ciia (2) la:

X, = Cy + Cp2n. ®)

&
-y 62

+2x, =cosn7”—(3—3\/§)sinn7ﬂ 1) k

Thé (4) vao (1) ta dugc:

(n+2)x N+

acos +bsin +bsin

(@ +42)” —3[acos

(n +1)7r]
4

nz . Nz nz . nr
+2(acos— +bsin —=) = cos — — (3—3+/2)sin —
( 2 4) 2 ( ) i

Cho n ldn lugt nhdn hai gid tri n = 0; n = -1; ta dugc hé:

2 2

2 2
2-3-)a+(1-3-")b=1
@-3-2)a j(lgemr)

(3%—3)&1—%13: R =3

Gidi h¢ trén ta dugc a = 1; b =-1. Thé'vao (4) ta tim digc mot nghiém riéng
ciia (1) la

nz

\ x, =cos = —sin 12 (5)
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Tir (3) va (5) ta suy ra nghi¢m téng qudt ciia (1) la:

nz .
X, =C,+C,.2" + cos— —sin

Nz

ViDu5s

A

Bay gio ta tim m¢t nghiém riéng ciia (1).

V& phdi cua (1) la
f.=20+(2—n)2"? +3.4"
c6 dang & Truong hop 4.
Xét cdc hé thikc dé qui:
X, —4X, _, +3x,_, =20

X, —4X, , +3X, , =(2-n)2"?

X, —4X, , +3x, , =3.4"

(r)
(1)
(17)

CuuDuongThanCong.com

A

Xn _ 4Xn—1 + 3XI’172 = 20 + (2 = r])zn_2 + 34n (1) |

He thitc d¢ qui tuyén tinh thudn nhdt la:
X, —4x% , +3% _,=0

Phuong trinh ddc trung cia (2) la:

A-40+3= 0 *

c6 hai nghiém thuc phan biétla A, =1;4,=3.

Do dé nghiém téng qudt ciia (2) la:

X, = Cy + Cy. 3.

()

(©)]

A

Ly ludn tuong tw nhu trén ta tim dugc:

Mot nghiém riéng cia (1°) la
Mot nghiém riéng ciia (1) la m
MGt nghigm rieng cia (1') la

Suy ra mgt nghiém riéng cia (1) la:

I Yor = -10n + n20 + 4042 I )

Tit (3) va (4) ta suy ra nghiém tong qudt ciia (1) la:

X, =C;+ C,.3" -10n + n2" + 4n+2

68
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Vidu(Bai 4 Pé thi2007)

a) Tim nghiém t6ng quat cta hé thic dé qui:
a,=a,; t6a,,
b) Tim nghiém thoa diéu kién ddu a , = 1,
a, =5 cuia hé thirc dé qui:
a,=a, , t6a, , +50n3"-1

Pap 4n: 1,5d

a) Phuong trinh déc trung r2—r—6=0¢06 2 nghiém r ; = 3,
r, =—2 nén nghiém tong quat c6 dang: a,=c3"+d (-2)"
(0,5a)

b) Tatim nghiém d3c biét c6 dang n(An+B)3" :

(AnZ +Bn) 3" = (A(n-1)2 + B(n-1)) 3"t + 6 (A(n-2)% + B(n—
2)) 3"-2 +50n 3!

10An-50n +5B-9A=0 hayA=5,B=9 (0,5d)

Do d6 nghiém téng quat cé dang: a, = ¢ 3"+ d (-2) " + (5n?
+9n) 3"

Céc didu kién ban dau cho:

a, =c+d =1,

a,=3c-2d+42=5

giai hé phuong trinh trén ta duge ¢ =7, d = 8 (0,5d)

70

Vidu(Deéthi2006). Cho X={0,1,2} Mbi chudi ky tu
¢l dang a,a,...a, v4i @, 8,,..8, € X (n nguyén
dwong)duogc goi la mot tir c6 chidu dai n trén X.
Goi L, 1a s6 céc tir c6 chiéu dai n trén X khdng
chira 2 56 2 lién tiép.

a) Tim mot cong thirc truy hdi cho L,,.

b)Tim biéu thirc cia L, theo n.

Papin. (2 diém)
a)l diém
_ Sbcactirco chidu dai nmaa; =0laL,,
_ Sé cac tirco chiéu dai nmaa; =11aL,,
_ S cac tirc6 chidu dai n maa; =2:
+C6 L, trmaa,=0
+C6 L, trmaa,=1
Vi_'iy Ln = 2|-n-l i 2Ln-2 (n 2 3)
b)1 diém
Céctircochidudai11a:0,1,2. L, =3;
Céc tir ¢6 chidu dai 2 14 : 00,01,02,10,11,12,20,21. L,=8;
Ta quy ude Ly =1 thi hé thirc dé quy thoa vain >1
Phuong trinh dic trung X% —2X—2=0<> X =1++/3

72
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Nghiém tong quat :
L, = Al+3)" + B(1-+3)"

DPéthi2006

a)Tim nghiém tong quat ciia hé thirc dé qui :
an= 4'an—l' 4 a2

A2t \/{5 b)Tim nghiém cua hé thie dé qui:
A+B=1 2.3
= = +3, 2+l

{(1+ﬁ)A+(1—J§)B =37 |, 2448 B 427 4 305+3. 2

B=—% thoa diéu kién dau:a,=4,a,=4

_2+43 0= +\/§ Ay
ELb (@+~B3)" +( o o 3)
bethi2006 Déthi2006
Dép an Do d6 nghiém tong quat c6 dang

a) Phuong trinh déc trung x2-4x+4 = 0 c6 nghiém
kép x = 2nén nghiém tong quét c6 dang
a,= (A+nB) 2" (0,5d)
b) Vi B=2 la nghiém kép cta phuong trinh dac trung
nén ta tim nghiém riéng dugi dang Cn22".
Ta co Cn22" =4C(n-1)%22"1-4C(n-2)?2"2+3.2"+1

< C=3(0,5d)

a, =A 2" +Bn2" +3n22"

Str dung BDKD

p=A=4

a,; =2A+2B +6 =4 .Nén B =-5

76
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Déthi 2006
Cho X={0,1,2}.Goi a, Ia s6 céc tir c6 chiéu
dai n tyén X trong do so 1’kh6ng xuat hién
lién tiép va so 2 khdng xuat hién lién tiép.
a) Chimg minh rang a, thoa hé thirc dé qui:
a,= 2a,.,+a,, voi n>2.
b)Tim biéu thirc cua a, theo n.

DPéthi 2006

Pap an (2,5 diém)

a)l diém

Goi by,c,,,d,, 1an luot 12 s6 tir X;X,...X, ng vai
X= 0, X;=1, X;= 2.

Ta Cé bn = an-l ; Cn = bn-l +dn-l ;dn: bn-l"'cn-l

Do dé a = bn w Cn +dn =an +bn-1+dn-1+bn-1+cn-1
= an-1+an-2+(dn-1+bn-1+cn-l) = an-l"'an-z"'an-l

= 2an-l+a'n-2

78

Déthi 2006

b)1,5 diém.

Céc tir ¢6 chiéu dai 1 12 0,1,2 nén a, =3.

Céc tr c6 chidu dai 2 thoda yéu ciu I&
00,01,02,10,12,20,21 nén a, =7.Ta qui udc a,=1thi
hé thie @€ qui thoa vai n >1. Phuong trinh déc trung
X2 —2x —1 =0 c6 hai nghiém la

x:lidg

Déthi 2006

Do d6 nghiém téng quét 1a
a, = AL++/2)" +B1—+2)"

Trong d6 A va B xac dinh boi
A+B=1
AlL++2)+B1-+2)=3

80.
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DPéthi 2006

Suyra
A=

14\2 o 142
T2

2
1 n+l 1 n+l
8, =2 W2)"+2(1-2)

Pé thi 2008

+ Tim sb cac chudi ky ty chiéu dai n chira chudi
con 11 hay 22, trong d6 cac ky tu dwgc chon
trong {0, 1, 2}.

« Céch giai 1.(Phwong phap ddi lap).
Goi a, 1a s6 chudi khong chira chubdi con 11 va 22.
Giai nhur dé 2006 ta dugc

an :%(1+\/§)n+1+%(1_\/§)n+1

82

Pé thi 2008

Nhu véy sb ch}[léi chtra chudi con 11 hay 22 I1a
3 —a, =3" - (1+2)" +=(1-2)™
Céch giai 2 (leuc tiép) 2
Goi b,,,c,,,d,, 14n lugt 12 s6 tir X;X,...X, ng
voi X,= 0,%,=1,x,=2. Khi do:
a,=b, +c, +d, .
b,=a,;.
C, = by 4 +3™2 +d, (Vi khi ky tu tha 2 13 1 thi
két hop v6i moi chudi n- 2 ky ty phia sau déu thoa).

83

bé¢ thi 2008
Tuong tu :
d,=b, +c,,+3"2. Do do6:
a,=a,, +b,, +3"2+d,_, + b, +c,, +312
=a,,+2.3"2 +a_, +a,,= 2 .8, +a, , +2.3M2,
Vay ta c6 hé thire dé qui tuyén tinh khéng thuan
nhéat
a,=2.a,, ta,,+ 232
vdi ay = 0 va a; = 0.Giai hé thire dé qui nay ta c6 két
qua nhu cach 1.

84
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Pé thi 2005

a) Tim nghiém tong quét ctia hé thic dé qui:
a,=6a,; —9,,

b) Tim nghiém cta hé thirc dé qui:

a, = 6a,, —9a,,+2. 4"

thoa diéu kién dau a, =12, a,=8

Pé thi 2005

Mot nguoi giri 100 trigu ddng vao mot qui dau tu
vao ngay dau cia mot nam . Ngay cudi cung cua
ndm nguoi do dwoc hudng hai khoan tién lai.
Khodn thr nhat la 20% tong so tién €O trong tai
khoan ca nam, khoan lai thir hai la 45% cua tong
sO tién c0 trong tai khoan ctia nam trude d6.Goi
P,la s6 tién c6 trong tai khoan vao cudi nam thir
n.

a) Tim cong thirc truy hdi cho P,

b) Tim biéu thirc ctia P, theo n.

86

Pé thi 2004

Mot bai gitr xe dwoc chia thanh n 16 canh
nhau theo hang ngang dé xép xe dap va xe
may. Moi xe dap chiém mot I6 con moi xe
may chiém hai 16. Goi L, 1a s6 cach xép cho
day n 6.

a)Tim mot cong thue dé qui thoa boi L,

b) Tim biéu thirc cta L, theo n.

Bai tap
Giai cac h¢ thirc dé qui sau:
0 2%, —5%, 4 +2X, , =—N° —2n+3;
X =Lx =3.

2) X, +4X, , —5X,_, =12n+8;
X, =0,% =-5.

2X,, +5X%,,, +2X, =(35n+51)3";
Y X, =3,% =0.

88
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h M A
Bai tap
Giai cac hé thue dé qui sau:

{sz - 2Xm—l +X, = 2

h M ~
Bai tap
Giai cac hé thirc dé qui sau:

) {XM —8x,, +15x, =2.5™;

4)

X, =1 x =0. Xy =—1,% =-2.

X, —16X.,, +64x, =128.8"; X ., —16x , +64x =128.8";
5) 8) n+2 n+l n

Xy =2,% =32. Xo =2, % =32.

3 n 3.n u
6) Xop— X0+ X :—cos;r—\/z_smaﬂ. 9 X, —3X_, +2X _, =20+n2"%+3"
89 90
Bai tap Bai tap

10) Tim hé thirc dé qui cho x,, trong do X,

1a s6 mién cta mit phiang bi phan chia boi

n duong thing trong d6 khong cé hai dwdng nao
song song va khong c6 ba duong nao ddng qui. Tim
X, .

11) P& thi 2009.

a) Tim nghiém tdng quét cua hé thirc dé qui:
a,=6a,,—9a,,.

b) Tim nghiém thoa diéu kién dau a, = 1, a, = 3 clia
hé thire d€ qui:

a, = 6a,,—9a,, +n.3m

12) Bé thi 2010.

a) Tim nghiém téng quét ctia hé thirc dé qui:
a,=6a,,+a,,.

b) Tim nghiém thoa diéu kién dau a, = 8,

a, = 3 ctia h¢ thirc d¢é qui:

a,=6a,,+a,, +10n(-2)" -3 (-2)™1

92
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