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4.1. Giéi thigu

Vi du. Thép Ha Noi

C6 3 coc A, B,C va n dia v6i duong kinh doi mot khac nhau. Nguyén
tac dat dia vao coc la: mdi dia chi dudc chong lén dia 16n hon né.

Ban dau, cd n dia dude dit chong lén nhau & coc A, hai coc B va C dé
trong. Van dé dit ra la chuyén cd n dia & coc A sang coc C (c6 thé qua
trung gian coc B), méi lan chi chuyén duge mot dia. Ta goi o, 14 s6 lan
chuyén dia, tim x,,?
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Giai. Véin=1,tacbé z1 = 1.

V6i n > 1, trude hét ta chuyén n — 1 dia bén trén sang coc B qua trung

gian coc C (git nguyén dia thit n dudi ciing & coc A). S6 1an chuyén

n — 1 dia d6 1a x,_1. Sau d6 ta chuyén dia thit n tit coc A sang coc

C. Cudi ciing ta chuyén n — 1 dia tit coc B sang coc C (coc A lam

trung gian). S6 lan chuyén n — 1 dia dé lai 1 z,_;.

Nhu vay s6 lan chuyén toan bo n dia tit A sang C' la:
Tp-1+1+xp_1=2x,1+1.

Nghia la

rT = 1
Ty = 2oTp—1+1 véin>1
S I
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Vi du. Mot cau thang c¢6 n bac. Mai bude di gom 1 hodc 2 bac. Goi z,
13 s6 cach di hét cau thang. Tim z,,?

Giadi. Véin=1,tacé 1 =1. V6in =2, ta cd zo = 2.

V6i n > 2, dé khéo sat x,, ta chia thanh hai truong hop loai trit 1an
nhau:

e Trudng hop 1. Budc dau tien gom 1 bac. Khi d6, cau thang con
n — 1 bac nén s6 cach di hét cau thang 1a z,,_1.

e Trudng hop 2. Budc dau tién gom 2 bac. Khi d6, cau thang con
n — 2 bac nén s6 cach di hét cau thang trong 1a x,_».

Theo nguyén 1y cong, s6 cach di hét cau thang 1a x,,_1 + z,_2. Do d6

ta co:
Tp =Tp_1+ Tp_2

Nhut vay T 1,z 2;
1= L,L2 = 4
{ Ty =Tp_1+Tp_o VOin>2.
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4.2. Hé thitc dé quy tuyén tinh véi hé sé6 hiang

Dinh nghia. Mot hé thic dé quy tuyén tinh cap k vdi hé sb
hang 1a mot he thic cé dang:

aoTp + a1Tn—1+ ...+ axTpn—k = fn (1)
trong do
@ agp#0, ay,...,ar 1a cac hé s6 thuc;
e {fn} la mot day s6 thyc cho trudc;
o {z,} la diy an nhan cac gia tri thuec.
Truong hop day fn, = 0 v6i moi n thi (1) tré thanh
Qo&yn + A1Ty—1 ... L ATy =0 (2)

Ta néi (2) 14 mot hé thitc dé quy tuyén tinh thuan nhdt cap k
vdi hé sé hang.

V.
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Wi dtn
@ 2z, — 5xp_1 + 2xp_9 = —n? — 2n + 3 — tuyén tinh cap 2.
® T, —3xp_1 + 2xp_3 = 20 + n2""2 4+ 3" — tuyén tinh cip 3.
@ 27,49 + 5Tyt + 22, = (351 + 51)3" — tuyén tinh cap 2.

@ Tyi9—2Tp11 + o, =0 — tuyén tinh thuan nhat cap 2.

Dinh nghia. Xét hé thic dé quy tuyén tinh cap k
aoTn +01Tn_1+ ...+ 6Ty = fn (1)

Mbi day {x,} théa (1) dugc goi la mot nghiém cia (1).

Nhan xét rang mdi nghiem {z,,} clia (1) dugc hoan toan xac dinh béi
k gia tri ban dau zg, x1,...,Tp_1.

Ho day s6 {z,, = x,(C1,C4,...,Ck)} phu thudc vao k ho tham s6
Cy,Cs,...,Cy dudc goi la nghiém tong qudt cia (1) néu moi day
ciia ho nay deéu la nghiém cta (1).
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Véi k gia tri ban dau yo,y1,. .., Yk_1, ton tai duy nhat cac gia tri clia k
tham s6 Cy,Cy, ..., C) sao cho nghiem {x, } tuong tng thoa

To=Yo, T1I =Y1, .-+ ,Th—1=Yk-1 (%)
Khi d6, nghiém {x, } tuong tng dugc goi la nghiém riéng tng véi

diéu kién ban dau ().

Giai mot he thic dé quy la di tim nghiém téng quat ciia né; nhung
néu hé thitc dé quy c6 kém theo diéu kién ban dau, ta phai tim
nghiém théa diéu kien ban dau dé.

Vi du. .
, 3
o 2z, — 3x,_1 = 0 ¢6 nghiém tong quat 1a x, = C<2) .
Ty — OTp—1 + 62,2 = 0;
° xo = 4; c6 nghiém la z,, = 3 - 2™ + 3".
T = 9.

Luu y. Trong pham vi ciia chuong trinh ta chi xét cac hé thic dé quy
tuyén tinh (cap 1 va 2) véi he s6 hang.
S I
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4.3. Nghiém cia HTDQTT thuan nhéat

Xét he thic dé quy tuyén tinh thuan nhat
aoTn + a1Tp_1+ ...+ apTyp_ =0 (1)

Phwong trinh dac trung cua (1) 1a phuong trinh bac k& dinh béi

aodN* +a XF 1+ ... 4a,=0 (%)
> Truong hgp k = 1. Phuong trinh dac trung () trd thanh
ag)\ —|— a; = 0
nén c6 nghiém la a1
Ao = ——.
ao

Khi d6, (1) c¢6 nghiem tong quat 1a: x, = C - A}
> Trudng hgp k = 2. Phuong trinh dac trung (=) trd thanh
aod? +a1X +az =0 (%)

Ngudi ta chitng minh duge két qua sau:
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@ Néu (*) c6 hai nghiém thiic phan biet A\; va Ao thi (1) c6 nghiém
tong quat la:
Zn = C1- N} + Ca - AD
e Néu () c6 nghiem kép thuc Ao thi (1) c6 nghiem tong quat 13
xn = (C1 +nC2) - Ay
@ Néu (*) c¢6 hai nghiem phiic lien hgp duge viét dudi dang
A =r(cosp £ i singp)
thi (1) c6 nghiém téng quat 1a
xn =71"(Acosnp + Bsinny)

Vi du. Giai he thitc dé quy { i” B ix”‘l =0 (1) J
0= 9

Giai. Phuong trinh dac trung 1la A — 2 = 0 ¢6 nghiém la A = 2. Suy ra
(1) ¢6 nghiém téng quét 1a x,, = C - 2™,

Tu diéu kién zg = 5 ta ¢c6 C' = 5. Suy ra nghiém cta () & z,, = 5 - 2™.
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Ty = dTp—1 — 6Tpn_2;

Vi du. Tim nghiém ctia ¢ 29 = 4; (2)
Ir1 = 9.
Giai. Tp = DTp_1 — 6Tp_o

& Xy — Dxp—1 + 6x,_90=0
Phuong trinh dac trung
A2 —504+6=0

c6 2 nghiém thyc phan bigt \y = 2 v Ae = 3. Suy ra (2) ¢6 nghiém
tong quat 1a

$n201-2n+02°3n.
C1+ Oy = 4
2CT +3Cy = 9.
nghiém cia hé thic dé quy la

Viw0—4;w1—9nén{ Suy ra C7 = 3,Cy = 1. Vay

Ty, =3-2"+ 3",
S I
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dxpy1 — 122, + 92,1 = 0;
Vi du. Tim nghiém cia ¢ zo = 2; (3)
I — 9.

Giai. Phuong trinh dac trung
402 —120+9=0

c6 1 nghiem thue kép 1a A\g = 3/2. Suy ra (3) c6 nghiém tong quat 1a

2 = (Cr +nCy) @)n

C1 =2

Vixyg=2; 21 =9 nén Suy ra C7 = 2,Cy = 4. Vay

3

nghiém ciia hé thic dé quy la

2 = (24 4n) (g)n
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Tny2 — 2Tpi1 + 4xy = 0;
Vi du. Tim nghiém cia ¢ zo = 1; (4)
Tr1 = 4.

Giai. Phuong trinh dac trung A% — 2\ + 4 = 0 ¢6 2 nghiém phic lien
hop 1a
A=14+iV/3=2 (cos%iisin%) .
Suy ra (4) c6 nghiém tdng quét la
T, = 2" (AcosT + Bsin@)
3 3
A=1;
= N = é 1
Vizg=1; 21 =4 nén 9 7144_@3 4 Suy ra
2 2
A =1,B =+/3. Vay nghiém ctia hé thitc dé quy la

T, = 2" <cosn§+\/§sinn§>.
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4.4. Nghiém caa HTDQTT thuan nhat

Xét he thic dé quy tuyén tinh khong thuan nhét

ATy +a1Lp_1+ ...+ apTp_r = fn (1)
Hé thitc dé quy tuyén tinh thuan nhat tuong tng 1a

agxy +a1Tp_1+ ... +apxtyp_p =0 (2)
Phuong trinh dic trung cua (2) la:

aoA* +a N4 +a =0 (%)

Nghiém tong

Khi do quat caa (2)
Nghiém tong quét o &
ciia (1) "
Nghiém riéng
cia (1)

Dé tim mot nghiém riéng ctia (1), ta xem xét hai dang dic biét ctia vé
phéi f,, nhu sau:
S I
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e Dang 1. f,, = 3" P, (n), trong d6 P.(n) la mot da thitc bac r theo
n; B 1a mot hang s6.
e Dang 2. f,, = fn, + fny + ...+ fn,, trong d6 cac fr,, frngs-- -, [ns
thudc Dang 1.
Dang 1. f,, = 8" P,.(n). Cé ba trudng hgp xay ra:

e TH 1. Néu f8 khong 1a nghiém ctia phuong trinh déc trung (*) thi
(1) c6 mot nghiém riéng dang;:
zn = B"Qr(n)
e TH 2. Néu f la nghiém don ctia phuong trinh diic trung () thi
(1) c6 mot nghiém riéng dang:
Ly = n/BnQ'r(n)

e TH 3. Néu 3 1a nghiém kép clia phuong trinh diic trung () thi
(1) c¢6 mot nghiém riéng dang;:

Ln = n2ﬁnQr (’)’L)
S I
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Chiy Q,.(n) =An" + A,._1n"~!' + ...+ Ag la da thiic c6 cliing
bac r v6i P.(n), trong d6 A, Ar_1,...,Ap 1a r+ 1 he s6 can xac dinh.

Dé xéc dinh céc hé s6 trén ta can thé z,,z,_1,...,2,_r vao (1) va cho
n nhan 7 + 1 gia tri nguyén ndo d6 hoic dong nhat cac hé sd tuong ting
& hai vé dé dugc mot he phuong trinh. Céc hé s6 trén la nghiém ciia he
phuong trinh nay.

Dang 2. f, = fu, + fny, + - -+ + fn.. Béng cach nhu trén ta tim dugc
nghiém riéng z,,(1 <1i < s) ctia hé thic dé quy
aoTn + a1Tp—1+ ... + ATy = fn,

Khi do6
Tpn = Tpn; + Tpy + .00 + Ty,

14 mot nghiém riéng cta (1).
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Vi du. Cho hé thiic dé quy
Ty — DTpn_1+ 62,2 = fn (1).

Khi d6 hé thic dé quy tuyén tinh thuan nhat tuong tng la:
Ty —B5Tp—1+6x,_2=0 (2)

Phuong trinh dac trung cta (2) la:
A2 —51+6=0
c6 hai nghiém thyc la Ay = 2 va Ay = 3.
e Néu f, =2n+1 thi (1) c6 nghiém rieng dang 2¥ = An + B.
o Néu f, = 5"(3n2 + 2n + 1) thi 2 = 5"(An2 + Bn + C).
o Néu f, = 5", thi z.”) = 5"A.
o Néu f, = 3" thi 2 = n3"A.
o Néu f, =2"(3n + 1) thi 2, = n2"(An + B).
I
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Vi du. Cho hé thic dé quy
G, — Ol it A Yo = i (1)
Khi d6 heé thic dé quy tuyén tinh thuan nhat tuong tng la:
Tp —6Tp_14+9T,_2=0 (2)
Phuong trinh dac trung cta (2) la:
A2—-61+9=0
c6 nghiem kép 1la \g = 3.
e Néu f, = 3" thi (1) c6 nghiém rieng dang a:ff) = n23"A.
o Néu f, =3"(5n + 1) thi 2 = n23"(An + B).

o Néu f, = 2"(5n + 1) thi 2’ = 2"(An + B).
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Vi du. Tim nghiém ciia Ty — BTp_1 + 6Tp_o = 2n + 1; 1)
o =1; 71 =3.

Giai. He thic dé quy tuyén tinh thuan nhat tuong tng la:
Tp —BTp_1+6x,_2=0 (2)
Phuong trinh dac trung cta (2) la:
A2 _BA4+6=0 (%)

¢6 hai nghiem thyc 1a \; = 2 v& Ay = 3. Do d6 nghiém tdng quat ciia
(2) la:
Ly = Cl 2" + Cz 3" (3)

Bay gio ta tim mot nghiém rieng ctia (1). Vé phai ctia (1) la
n=2n+1c6 dang B"P,(n) v6i § =1 va P.(n) la da thic bac r = 1.

Vi 8 =1 khong la nghiém ctia phuong trinh dac trung () nén (1) c¢6
mot nghiém riéng dang:

T, =an-+b (4)
S I


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Thé (4) vao (1) ta dugce:
(an +b) —5la(n — 1) +b] + 6[a(n —2) + b] = 2n + 1.
Cho n lan lugt nhan hai gia tri n = 0;n = 1 ta dugc heé:

—Ta+2b=1;
—ba + 2b = 3.

Giai he trén ta dugc a = 1;b = 4. Thé vao (4) ta tim dugec mot nghiem
rieng ctua (1) la:
Tp=n+4 (5)
Tit (3) va (5) ta suy ra nghiem téng quat ctia (1) la:
T =0C12"4+C23" +n+4 (6)

Thay diéu kién zo = 1 va x1 = 3 vao (6) ta dugc

Ch+ Cy = —3;

2C + 3Cy = —2.
Tu d6 ta c6 Cp = —7 va Oy = 4. Thé vao (6) ta dugc

Ty =—T7-2"4+4-3"+n+4.
S I
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Vi du. Giai heé thiic dé quy
2¢, — 3xp—1 + Tn—o = 4n + 1. (1)

Giai. He thic dé quy tuyén tinh thuan nhét tuong tng la:
2, —3xp_1+Tp—2=0 (2)
Phuong trinh dic trung cua (2) la:
202 —3A+1=0 (x)

6 hai nghiém thyc 14 A\ = 1 va Ay = 1/2. Do d6 nghiém téng quat cta

(2) la:
1\"
xzn = C1 + O <2>

Bay gio ta tim mot nghiém rieng ctia (1). Vé phai ctia (1) la
fn=4n+1 c6 dang B"P.(n) v6i f =1 va P,(n) la da thic bac r = 1.


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Vi 8 =1 la nghiém don ctia phuong trinh déc trung () nén (1) cé
mot nghiém riéng dang:

xn =n(an+b) (4)
Thé (4) vao (1) ta dugc:
2n(an +b) —3(n — Dfa(n — 1) +b] + (n — 2)[a(n — 2) + b] = 4n + 1.
Cho n lan lugt nhan hai gia tri n = 0;n = 1 ta dugc he:

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

Giai he trén ta dugec a = 2;b = —1. Thé vao (4) ta tim dugc mot
nghiém riéng cua (1) la:

Tn, =n(2n —1) (5)
T (3) va (5) ta suy ra nghiem tong quat ctia (1) la:

Ty, = C1 + Cy (;) +n(2n—1)
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_ — n.
Vi du. Tim nghiém ctia o1 = 62 + 9251 = (18n +12)3% (1)
o = 2; z; = 0.

Giai. He thiic dé quy tuyén tinh thuan nhét tuong tng la:
Tnt1 — 62y + 92,1 =0 (2)
Phuong trinh dic trung cua (2) la:
A2—6A+9=0 (%)
c6 nghiem kép 1a A\g = 3. Do d6 nghiém téng quat ctia (2) la:
zn = (C1 +nC2)3" (3)

Bay gio ta tim mot nghiém riéng ctia (1).Vé phai ctia (1) la
fn = (18n +12)3" ¢6 dang B" P, (n) véi B = 3 va P,(n) la da thic bac
r=1.

Vi 8 = 3 1a nghiém kép ctia phuong trinh dic trung () nén (1) c¢6

mot nghiém riéng dang:
T, =n?3"(an+b) (4)

Thé (4) vao (1) ta dugc:
I
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(n+1)23"* 1 a(n 4+ 1) + b] — 6n23"(an + b)+
9(n —1)23" a(n — 1) + b] = (18n + 12)3".

Cho n lan lugt nhan hai gia tri n = 0;n = 1 ta dudc he:

6b = 12;
54a + 18b = 90.
Giai he trén ta dugc a = 1;b = 2. Thé vao (4) ta tim dugec mot nghiem
rieng ctua (1) la:
x, = n?(n 4+ 2)3" (5)
Tit (3) va (5) ta suy ra nghiem tdng quat ctia (1) la:
zn, = (C1 +nC2)3" + n*(n +2)3"  (6)

Thay diéu kién zp = 2 va x1 = 0 vao (6) ta duge

Ci =2
3C1 +3C+9=0.
T d6 ta c6 Cp = 2 va Cy = —5. Thé vao (6) ta duge
T, = (2—5n)3" +n’(n +2)3" = 3" (n3 + 2n? — 5n + 2)
S I
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Vi du. Tim nghiém ctia hé thitc dé quy
Ty — 4y 1 4+ 3Ty_0 =20+ (2—n)2" 2 4+ 3. 4" (1)

Giai. He thiic dé quy tuyén tinh thuan nhat tuong tng la:
Ty —4Typ_1+3TH_2=0 (2)
Phuong trinh dac trung ctua (2) la:
A2 —4X+3=0 (%)
c6 hai nghiem thyc 1a Ay = 1 v& Ay = 3. Do dé nghiém tdng quat ciia

(2) la:
wn:C’1—|—C’2-3" (3)

Bay gio ta tim mot nghiem riéng ctia (1). Vé phai ctia (1) 1a
fn =20+ (2 —n)2""2 + 3-4" thuoc Dang 2. Ta xét cac he thic de
quy sau:
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Ty — 42,1 + 3T, = 20 (la)
Ty — 42y 1 + 3T, 0= (2—n)2"2 (1b)
Ty —42p_1 + 32,0 =3-4" (1c)

Bing cach giai tuong tit nhu Dang 1, ta ¢6 cac nghiém riéng clia

e (la) la z,, = —10n
o (1b) la zp, = n2"

o (lc) la @, = 4n*2
Nhu vay, (1) ¢6 nghiém riéng la:
T, = —10n + n2™ + 412 (4)
Tit (3) va (4), ta suy ra nghiém tong quét ctia (1) la

Ty = C1 + Cy - 3™ — 10n + n2™ 4 4" 12
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Vi du. Véin > 1, dat n
sn= Y k(k+1)2~.
k=1
Tinh téng s, theo n bing cach thiét lap mot heé thic de quy cé dieu
kien dau va tim nghiém ctia hé thic de quy dé.

— — 9Nn(p2
Dap an. He thic de quy I { s 2(n2 + n)
1 = =

Giai ta dugc s, = —4 + 2"(2n% — 2n + 4)

Vi du. Cho zg = 1 va 1 = 2. Tim nghiém ctia hé thic dé quy
Tptl — 3Tn + 221 =n, v6in > 1.
Dap an. xn:3-2”—§n2—§n—2

Vi du.(ty lam) Goi x, 1a s6 chudi bit ¢6 chiéu dai n ma khong c6 2 bit
0 ditng lien nhau. Hay lap heé thic dé quy cta z, va tim z,,.
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Vi du.(tu lam)
a) Tim nghiém tong quét ctia hé thic dé quy

a, = 6a,—1 — 9a,_9.
b) Tim mot nghiém riéng ctia hé thic dé quy
an = 6an_1 — 9a,_o + (18n — 6)3" L.

¢) Tim nghiém théa diéu kien dau: ap = 2,a1 = 9 clia h¢ thic dé quy

an = 6an_1 — 9an_o + n3" L.

Dap an. a) x, = 3"(Cy; + Cz - n) b) z, = n?3"(n +2)

1 3
c) xy, = 3" <2n3+2n2—n+2>

Vi du.(ty lam) Cho zp = 1 va 1 = 6. Tim nghiém cua hé thic dé quy
Ty —4xp 1 +8xp_o =0, v6i n > 2.
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Dap an. z, = (2v/2)" (cos % + 2sin %)

Vi du.(tu lam)
a) Tim nghiém téng quat ciia hé thitc dé quy: z, — 1 — 22,2 =0

b) Tim nghiém ctia he thic dé quy: z, — 2,1 — 22,2 = (6n — 5)2" !
théa diéu kien dau zg = 7,27 = 4.

Dap an. a) z, = C; (—1)" + 22" b) z, =4 (=1)" 4 2"(n% + 3)

Vi du.(ty lam)
a) Tim nghiém tong quat ctia hé thic dée quy: a, = ap—1 + 6an_o.

b) Tim nghiém thoa diéu kien dau ap = 8,a; = 5 clia h¢ thic de quy:
an = Ap_1+ 6an_o + 10n(—2)" — 3(—2)"1

Pap an. a) a, =Cy - (-2)n+ Cy - 3"
b) ap = 73"+ (—2)"(2n? + 5n + 1)
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Bai tap. Giai cac hé thic dé quy sau
2) Ty + 42,1 — DTp_o = 12n + §;
o = 0,.1‘1 = —5.

2%p42 + DTpi1 + 22, = (350 + 51)3";
o = 3, Tr1 = 0.

Tnt2 — 2Tpt1 + Ty = 2
Tro — 1,2?1 = 0.

ro=1,21 = 3.

d) { 2L, — BTp_1 + 229 = —n% — 2n + 3;
{ Tpyo — 162,41 + 64z, = 128 - 8™

o = 2,1‘1 = 32.
f) Tpt2 — 8Tpt1 + 1dxy =2 5n+1;
Trog — —1,1’1 = 2.

Xem dap an & slide ké tiép
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5 5
a) Tn=—=+—(=5)"+n?+4n
3 3
1 n
b) z, =2 <—2) +(=2)"+3"n
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