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« H¢ thirc truy hoi
* Giai cac hé thirc truy hoi

* Nguyén ly bu truwr
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6.1 HE THUC TRUY HOI
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CAC HE THU'C TRUY HOI

MOt s6 bai toan dém khong thé giai dugc bang ki thuat dém thong
thuong

e (o thé giai bang cach tim moi quan h¢, goi 1a cac hé thire truy hoi
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CAC HE THU'C TRUY HOI

Dinh nghia 1:

H¢ thirc truy hoi déi v4i diy so {a } 12 phuwong trinh biéu dién a,
qua mot hay nhiéu s6 hang ding trude nod, cu the la ay, a4, ..., a4
v&i moi s6 nguyén n > n, ,trong d6 n, 1a mot s6 nguyén khong am.

Day sb dugc goi 1a loi gidi hay 1a nghiém cta hé thire truy hoi néu
cac sO hang cua n6 thoa man hé thic truy hoi nay.
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CAC HE THU'C TRUY HOI

Vidu 1: Cho {a,} 1a ddy s6 thoa min hé thirc truy héia, = a,, —a,.,
voin=2,3,4,..vagidsuta,=3,a, =5.Tim a,, a,.

Vi du 2: Hiy xac dinh xem ddy {a,} trong d6 a, =3n v&i moin
nguyén khong am co6 phai la 101 giai cua hé thire truy hoi
a,=2a,,—a,,voin=2, 3, 4.. hay khong?

Ciing cau hoi nhu vay d6i véia, =2"vaa, =5
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MO HINH HOA BANG CAC HE THU'C TRUY HOI

Vidu1:
L&i kep. Gia str mot nguoi gui 10.000§ vao tai khoan ctia minh tai
mot ngan hang ‘VC')’i 1a1 suat kép 11% mo1 nam. Hoi sau 30 nam anh ta
cO bao nhi€u ti€n trong tai khoan cuia minh?
Giai:
- Go1 P, 1a tong so tién c6 trong tai khoan sau n nim
P,=P,, +0.11P ,=111P, ,
- Nhu vay:
- P, =1,11P,
- P,=111P, = (1,11)? P,
- P,=111P,, = (1,11)" P,
- Thay n =30 vao cong thirc P55 = (1,11)%° . 10000 = 228 923%
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MO HINH HOA BANG CAC HE THU'C TRUY HOI

Vidu 2:

Ho nha thé va cac s6 Fibonacci. Mdi cip thé mdi sinh duge tha
trén mot hon dao. Gia st rang mot cip tho chua sinh san duge trude
khi day 2 thang tudi. Ké tir khi ching day 2 thang tudi, mdi thang
chiing d¢ dugc mot doi tho con. Tim cong thire truy hoi tinh sb
cap thé trén dao sau n thang vai gia sir cac con tho la truong tho.
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MO HINH HOA BANG CAC HE THU'C TRUY HOI

S6 ciip thé trén dao

s0 c3p dé thém $6 cii thém
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MO HINH HOA BANG CAC HE THU'C TRUY HOI

S6 ciip thé trén dao

s0 c3p dé thém $6 cii thém
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MO HINH HOA BANG CAC HE THU'C TRUY HOI

S6 ciip thé trén dao

s0 ciip dé thém 50 cdp cil
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MO HINH HOA BANG CAC HE THU'C TRUY HOI

S6 ciip thé trén dao
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MO HINH HOA BANG CAC HE THU'C TRUY HOI

- Gia st f. 1a s6 cip tho sau n thang, véin=1, 2, 3,...

- Thang 1 s6 cip tho trén dao laf, = 1

- Thang 2 s cip tho trén dao laf, = 1

- Thang3s6capthof,=1+1="1, +f,

- Thang 4 s6capthof, =1+2 =1, + 1,

- Thang n s6 cap thotréndaolaf =1, + 1., 1., sO cdp tho
thang trudce, f , sO cdp thd maoi dé
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MO HINH HOA BANG CAC HE THU'C TRUY HOI

Vidu 3:
Thap Ha Noi. Do Edouard Lucas dua ra cudi thé ki XIX.
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MO HINH HOA BANG CAC HE THU'C TRUY HOI

Giai:

Goi H, 1a s6 budc dich chuyén dé giai cau d6 thap Ha Noi véi n dia
Dich chuyén n-1 dia tir coc 1 sang coc 3, phai ding H. lan
Dich chuyén dia n tir coc 1 sang coc 2
Cuo6i clng, mat H. 4 lan dé dich chuyén n-1 dia tir coc 3 sang coc 2
Ta c6 hé thure truy hoi:
H.=2H. ,+1 véiH, =1

H=2H,+1=22H,,+1)+1=2°H ,+2+1

=222H , +1)+2+1=23H ,+2°+2+1

=2M1H, +2"m2+,. . +2+1

=2+ 202+ +2+1

=on -1
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MO HINH HOA BANG CAC HE THU'C TRUY HOI

Vidu 4:
C06 bao nhiéu xau nhi phan do dai n khong chira 2 bit 0 lién tiép?

Giai:

- Goi a, 1a s6 xau do dai n va khong co 2 bit 0 lién tiép

- Chinh bang s6 xau d6 dai n-1 ghép thém 1 vao cudi (a, ,)
- Cong voi s6 xau do dai n-2 ghép thém 10 vao cudi (a,,)
- do do:

a=a,,+ta,, voinx3,a, =2, a,=3
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BAI TAP

»Bail:Giasra,=2"+53",vé6in=0,1,2,...
a) Timay,, a, ,a;va a,
b) CM: a, = 5a, — 6a,, a; = 5a, — 6a, va a, = 5a; — 6a,

¢) CMR: a, = 5a,, —6a,, vdi moi s6 nguyén n > 2

= Bai 2: Chung t6 rang ddy {a,} 1a nghiém cta hé thirc truy hoi
a.=a , +2a,,+2n -9 néu:
a) a,=-n+2

b) a =5(-1)"—n+2
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BAI TAP

= Bai 3: Mot nhan vién bat dau lam viéc tai mot cong ti ttr nam 1999
vO1 luong khot diém 1a 50 000 d6 la mot nam. Hang nam anh ta
duoc nhan thém 1000 do6 la va 5% luong cuia nam truoc.

a) Hay thiét ldp hé thirc truy hoi tinh lwong ciia nhan vién dé sau
nam 1999 n nam.

b)Lwong nam 2007 cua anh ta la bao nhiéu?

c)Hay tim cong thirc twong minh tinh lwong cua nhdn vién nay sau
nam 1999 n nam
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6.2 GIAI CAC HE THUC TRUY HOI
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HE THU'C TRUY HOI TUYEN TiNH

Dinh nghia 1:

Mot h¢ thikc truy hoi tuyén tinh thuan nhat bic k voi hé so hang
sO la h¢ thure truy hoi co dang:

dn = C8n4 + Can T Cank
trong do: ¢, , C, , C, 1a cac s6 thuc va ¢, # 0

* Lartuyen tinh vi vé phai la tong cac tich ctia cac so hang trudc
cua day
e Lathuan nhat vi moi so hang déu c6 dang a; nhan vo1 he s6

» Bic k la vi a, dugc biéu dién qua k s6 hang dung trudce
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E THU'C TRUY HOI TUYEN TiNH

Vi du:

- Hé thuc truy hoi P, = (1.11)P, , 1a hé thirc truy hoi tuyén tinh
thuan nhat bac nhat

- Hé thirc truy hoi a, = a., + (a,,)? khong 13 tuyén tinh
- Hé thuc truy hoéi H, = 2H, , + 1 khong 14 thuan nhat

- Hé thure truy hdi B, =nB, , khong c6 hé s6 hang
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GIAI HE THU'C TRUY HOI TUYEN TiNH

Phwong phap co ban:

* Timnghiém danga,=1r", trongdor la héng s6

a. =" 1a nghiém cta hé thirc truy hoi :
a =c,a ,+Ca, ,+.. +Cca,, néuva chinéu

— ¢l 2 K
M =cy Mt +cyr2 +... 4, 1M

Tuong duong phuong trinh:

k k-1 k-2 —
K -cr<*-cr<s-..+c ,r-c,=0

a, = rla nghiém néu va chi néu r 1a nghiém phuong trinh (1)
Phuong trinh (1) goi 1a phwong trinh dac trung

1)

Nghiém cua phuong trinh (1) goi 1a nghiém dac trung cua hé thic
truy hoi

Todn roi rac
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GIAI HE THU'C TRUY HOI TUYEN TiNH

Dinh Ii 1:

Cho ¢, , C, 1a hai s6 thuc. Gia sir r2 — ¢,r — ¢, = 0 c6 hai nghiém
phan biét la ry, r,. Khi do {a,} 1a nghi€m cua hé thirc truy hoi
a, = C18,1 + Cya,, ncuvachinéua,=ar"+ ar," ,voin =0,
1, 2,... trong d0 &y, o, 1a cac hang so.

Vi du: Tim nghiém ctia hé thirc truy hoi
a,=a,;+2a,, voia,=2,a,="7
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GIAI HE THU'C TRUY HOI TUYEN TiNH

Dinh li 2:

Cho ¢, , C, 1a hai s6 thuc, v6i c2 # 0. Gia sir r2 — ¢;r — ¢, = 0 chi
c6 mot nghiém r, . Khi d6 {a,} 1a nghiém cua hé thirc truy hoi

a, = C,a,,+ C,a,, néuvachinéua, = ar,"+ a,Nr," ,véin =0,
1,2,... trong d6 ay, a, 1a cac hang so.

Vi du: Tim nghiém ctia hé thirc truy hoi
a,=6a,,-9,, véig;=1,a,=6
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GIAI HE THU'C TRUY HOI TUYEN TiNH

Dinh li 3:

Choc,,cC,,..., C lacac sO thuc. Gia st rang phuong trinh dic trung
rk—cr<t—...—¢c,=0
cO k nghiém phan biét ry, r,, ..., r,. Khi d6, day {a,} la nghiém cta
h¢ thirc truy hoi
, an - C1,an-1 + Czan-z + Ckan-k
néu va chi néu
a, = aur"+ or," + ...+ o 1", ‘ ,
voin=0,1,2,..trongdo oy, @, ,..., &4 1a cac hang s0.

Vi du: Tim nghiém cua hé thirc truy hoi
a,=6a,,-11a ,+6a, 5 vora;,=2,a,=5,a,=15
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BAI TAP

= Bai 3: Trong cac hé thirc truy hoi sau day, hé thic nao 1a tuyén tinh
thuan nhat véi hé s6 hﬁng s6. Bac cua cac hé thic d6 1a bao nhiéu?
a) d, :3an-1 +4an—2 + 5an—3
b)a,=2na,,+a.,, Cla,=a,;+a,,

d) an - an-1 t 2 e) an - an-12 + an-2

= Bai 4: Giai cac hé thire truy hoi cung cac diéu kién dau sau:
a) a,=2a,,,v0in=>2,a,=3,a,=6
b) a,=5a,,-6a,,,véi n>2,a,=1,a,=0
c) a,=4a,,-4a,,,véi n>2,a,=6,a, =8
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6.5 NGUYEN LI BU TRU
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NGUYEN LI BU TRU

* (C6 bao nhiéu phan tir trong hop cta hai tip hop hitu han phan tir?
|AuUB|=|A|+|B|-|AnB|

Vidu 1:

Ldp toan roi rac €0 25 sinh vién chuyén nganh tin hoc, 13 sinh vién
chuyén nganh toan va tdm sinh vién theo hoc ca nganh toan lan tin
hoc. Héi trong Idp ndy ¢ bao nhiéu sinh vién, néu mdi sinh vién
theo nganh toan hoac nganh tin hoac theo hoc ca toan va tin?

Vidu 2:
Gia st trong truong ¢ 1807 sinh vién nam thar nhat. Trong so nay co
453 nguoi chon mon tin hoc, 547 nguoi chon mon toan va 299 nguoi
hoc ca hai mon toan va tin. Heéi co bao nhiéu sinh vién khong theo
hoc toan ciing khong hoc tin?
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NGUYEN LI BU TRU

* Trwong hop 3 tap hop:
|AuBUC|=|A|+|B|+|C|-|AnB|-|ANnC|-|CNnB|
+|ANBNC|

it
b N A Y
Fad
& A
"
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NGUYEN LI BU TRU

Vidu 1:

Biét rang cO 1232 sinh vién hoc tiéng Tay Ban Nha, 879 sinh vién
hoc tiéng Phap va 114 sinh vién hoc tiéng Nga. Ngoai ra con biét
rang 103 sinh vién hoc ca tiéng Tay Ban Nha va tiéng Phép, 23 sinh
vién hoc ca tiéng Tay Ban Nha va tiéng Nga, 14 sinh vién hoc ca
tiéng Phap va tiéng Nga. Néu tat ca 2092 sinh vién déu theo hoc it
nhat mot ngoai ngit, thi c6 bao nhiéu sinh vién hoc cd ba thir tiéng?

|s| = 1232 ATl A |F| =879

|srg|=23 |[FriRr|=14

|B|=114
|50 F U R|=2092
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NGUYEN LI BU TRU

Dinh Ii 1:

NGUYEN LI BU TRU. Cho A, , A,,A, 14 cac tap hitu han. Khi do:

|Af UA U - UA,| = z |4;] — z |4; N A
1<is=n 1<i<jsn
+ Z |A; NAN AL | — ...+ D)™ A,n4,n--NA,|
1<i<j<k=n
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NGUYEN LI BU TRU

Vi du:

C6 bao nhiéu phan tir trong hop ctia bon tap hop, néu méi tap c6 100
phan tir, moi cip tap hop c¢6 chung 50 phan tir, moi bd ba tap hop co
25 phan tir chung va cé nam phan tir thudc ca 4 tap hop.
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DANG KHAC CUA NGUYEN Li BU TRU

* (Giasu A la tap con chura cac phﬁn tlr c6 tinh chat P, ki hi€u
N(P,P,...P,)

|AnA,N...nA,| =N(P,P,...P,)
« Néu s6 cac phan tir khong co tinh chat nao trong so n tinh chat
P,P,...P, duoc ki hiéu N(P,'P,"...P,")

N(P,'P,"..P.)=N-| A, UA, U .. UA |
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NG DUNG NGUYEN Li BU TRU

Vidu 1:
Phuong trinh x; + X, + X3 = 11 ¢6 bao nhiéu nghiém, trong do x;, X,,
X3 la cac so nguyén khong am vai x; < 3, X, <4 va x; < 6.

Vidu 2:
Tim so cac s6 nguyén t6 khdng vuot quéa 100?
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NG DUNG NGUYEN Li BU TRU

Vi du 3:
C6 bao nhiéu ham toan anh tir tap c6 6 phan tir dén tap ¢ 3 phan ta?
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BAI TAP

» Bai 5: Gia st trong mot sot tao chira 100 qua c¢6 20 qua bi sau va 15
qua b1 giap nat. Chi nhiing qua tdo khong c6 sau hoac khong giap
nat mai ¢ thé ban duoc. Hoi néu c6 10 qua tao vua b1 sau vua bi

gidp nat thi c6 bao nhiéu qua tdo trong sot co thé ban?
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