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Pinh nghia ham sinh

binh nghia ham sinh

binh nghia

Cho {a,}n>0 12 mot ddy cac s6 thyc, thi chudi Iy thia hinh thic

Alx) = ano ax* dugc goi la ham sinh thong thuong (hay ham sinh) cia
day {an }n>0-

v

Vi du
Xét tap hop X v6i m phan td, goi a,, 1 s6 tip con cd n phan td cta X,

1)

Ta dugc ham sinh ctia day s6 thuc {a, }n>o 12

A(x)1+('}>x+<g>x2+...+...+<z>xn(1+x)n
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Dinh nghia ham sinh

Vi du

N N . ) N X oz R A PPN LN . N
Tim ham sinh cta a,, v6i a, 1a s6 cach dé chon » vién bi tit 3 vién bi mau
xanh, 3 vién bi mau trdng, 3 vién bi mau do, va 3 vién bi mau vang.

Bai toan trén c6 thé dua vé bai toan tim nghiém nguyén ctia phuong trinh
el t+eytest+es=r

. 2 A N ~ A N N ~
voi 0 < e; < 3. O day e7 12 s6 qud cdu mau xanh dugc chon, e 12 s6 qua
cau mau trang, ez 1a s6 qua cau mau do, va ey 1a s6 qua cdu mau vang.
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Dinh nghia ham sinh

Ta xay dung mot tich ctia cic nhan ti da thic sao cho sau khi nhan cac da
thiic d6 lai v6i nhau, ta dugc tat ca cac hang tir c6 dang x°1x%2x%3x%, trong
d6 0 < e; < 3. Nhu vdy ta can 4 nhan td, va méi nhan ti bing

1 +x+x% 423, bao gom tat ca cic liy thia nhé hon hay bang 3 ctia x. Ta
dugc ham sinh can tim 1

(14 x4+22+22)" =1 + 4e + 1062 4 200° + 31x* + 402° + 44x5+
+ 318 4 4027 + 200 4+ 10010 4 4!t 4 12

Ngtyén' il 'THY ‘CDH KHTN, Tp HCM)  [ERNGEURRS: ErlA R Te G e 6/54


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

Dinh nghia ham sinh

Vi du

Tim ham sinh cla {a,},>0, v6i @, 1a s6 cach dé chon r qud ti 6 qud 1¢, 5
qua cam, 3 qua chanh, 3 qua man.

Tuong ty nhu vi du trén a, 1a nghiém nguyén cta phuong trinh
el t+eytest+es=r

v3i0<e; <6,0<e3<5 0<e3<3,va0<es<3.Détim ham sinh

ta xay dung mot tich cta cic nhan ti da thdc sao cho sau khi nhin cac da
thitc d6 lai v6i nhau, ta dugc tat ca cc hang tir c6 dang x{x52x5x5". Cac
nhan tt da thic tuong dng 1a: 1+ x +x2 + x5 +x* +x° + x5,

1+ 42 x4, T+a+x% 423, va 14x+x2+x°. Vay ham sinh can tim 1a
Q+x+22+8 + 3+ 2+ )1+ x+ 22 + 3 + x4 +20) (1 +x+22 +23)2
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Pinh nghia ham sinh

Dinh nghia ham sinh
Vi du
Tim ham sinh cda {a,},>¢, v6i @, 12 s6 cach chia r dong xu vao 5 hop véi

dieu kien: S6 dong xu 6 hop 1 va hop 2 13 s6 chin va khong qué 10, va
cac hop con lai cha 3 dén 5 dong xu.
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Dinh nghia ham sinh
Vi du
Tim ham sinh cda {a,},>¢, v6i @, 12 s6 cach chia r dong xu vao 5 hop véi

dieu kien: S6 dong xu 6 hop 1 va hop 2 13 s6 chin va khong qué 10, va
cac hop con lai cha 3 dén 5 dong xu.

a, 1 s6 nghiém nguyén ctia phuong trinh
e1teyt+estestes=r

Vi e1,es chin, 0 < ej,e3 <10, va 3 < e3,e4,e5 < 5.

Pé tim ham sinh ta xdy dung mot tich cdia cac nhan td da thic sao cho
sau khi nhan cic da thic d6 lai véi nhau, ta dugc tit cd cic hang td co
dang x®1x°2x®3x%4x%. Ta dugc nhan ti da thdc tuong Gng véi e va ey 1a
(1422 +x* + x5 + 28 4 x19), va tuong ting véi e3, ey, va e5 12

(x® +x* +x°). Ham sinh can tim 13

T+ +x + 20+ 28 + 219208 + x4 +2°)3
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Hé s6 ham sinh

Trong phan nay, chdng ta sé sit dung mot s6 ky thuat dé tinh toan cac hé
s6 trong ham sinh. Phuong phap chd yéu 1a dua mot ham sinh phic tap
vé ham sinh kiéu nhi thic hogc tich cta cac ham sinh ki€u nhi thtc. Ta
can st dung mot so khai trién sau:

1_xm+1

1) ————=1+x+x5 43+ 4x"
1-—x
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H¢ s6 ham sinh

Hé s6 ham sinh

o

(1 —x)»

1+< 1+7;—1 >x+<2+g—1 )x2+m+<r+7:—1 )x“r

(6) Néu A(x) = Ax)g(x), v6i fx) = ap + arx + as® + --- va
g(x) = by + bx + box® + - - -, thi h(x) = agbg + (a1bg + aob1 )x + (azby +
a1b + aobz)xz + -+ (arbo + ay_1b1 + ar—202 + - - + aph )X + - -
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Hé s6 ham sinh

Vi du
Tim hé s6 cta x'6 trong (x® +x3 +x* +---)>?

Ta co
@+ +at+ P =EQl+x+2+ )P
=01 xS

0 1
(I —x)5

DE tim hé s6 ctia x'6 trong (x® +x° +x* + - --)?, ta tim hé s6 ctia x5 trong

ﬁ. Theo khai trién trén ta dugc hé s6 cta x5 trong

1

T la

()
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H¢ s6 ham sinh

Hé s6 ham sinh

Vi du

Tim s6 cach dé 1dy 15 dong xu tit 20 ngudi sao cho, trong 19 ngudi dau
tién ta co thé 1ay & mdi nguoi 0 dong hoic 1 dong, va ngudi thi 20 ta co
thé 1ay 0 dong, hodc 1 dong, hoic 5 dong?
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H¢ s6 ham sinh

Hé s6 ham sinh

Vi du

Tim s6 cach dé 1dy 15 dong xu tit 20 ngudi sao cho, trong 19 ngudi dau
tién ta co thé 1ay & mdi nguoi 0 dong hoic 1 dong, va ngudi thi 20 ta co
thé 1ay 0 dong, hodc 1 dong, hoic 5 dong?

Bai toan trén tuong duong véi bai toan tim nghiém nguyén cia
phuong trinh
X1+x 4+ +x90 =15

thoéa diéu kién x; = 0 hodc 1 v6ii=1,2,...,19 va xp9 = 0 hoic 1, hodc 5.
Ta ¢6 dugc ham sinh cho bai toan trén la

(1+0)%1 +x+x)
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Hé s6 ham sinh

Theo cong thiic khai trién ta c6

(1+x)19:1+< 119>x+< 129>x2+-~+"'+<ig>x19

Dit A(x) = (1 +x) va g(x) = 1 +x+x°. Goi a, 1a hé s6 cta x” trong A(x),
va b, 1a hé so cta x” trong g(x). Ta thdy a, = < 1r9 ), va

by = by = bs = 1, cac b; khéac bang 0. Hé s6 cda x'® trong A(x) = A(x)g(x)
dugc tinh béi (6) 13,

aisbo + aisby + aizbs + - - - + apbis

Thu gon ta dugc
1 1 1
a15b0+al4b1+alob5 = ( lg ) X 1—|—( 12 ) X l—l-( 1?) ) x 1 =107882.
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Hé s6 ham sinh
Vi du

C6 bao nhiéu cach chia 25 vién bi vao 7 hop véi dieu kién hop tht nhét co
khong qua 10 vién, cac hdp con lai tay y.
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Hé s6 ham sinh
Vi du

C6 bao nhiéu cach chia 25 vién bi vao 7 hop véi dieu kién hop tht nhét co
khong qua 10 vién, cac hdp con lai tay y.

Ham sinh cta day {a,},>0 v6i a, 1a s6 cach chia 7 vién bi vao 7 hop
v6i diéu kién nhu dé bai la:

(IT+x+.. . +xQ +x+22+...4)°
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Hé s6 ham sinh

Theo cong thic (5) ta co

7
Dit f(x) =1 —xMvag(x) = <1ix> . Goi a, 1a hé s6 clia x” trong f(x),
)-

va b, 1a hé so cta x” trong g(x). Ta thdy ag = 1,a;1 = —1,a; = 0 v6i

i 0,11 va by ’*Z 1
He s6 ctia x?° trong A(x) = Ax)g(x) dugc tinh béi (6) 13,

Thu gon ta dugc
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H¢ s6 ham sinh

Hé s6 ham sinh

Vi du

C6 bao nhiéu cach chon 25 nén ti 6 loai non, véi dieu kien méi loai nén
phéi dugc chon tir 1 dén 5 cai.

Vi du
Cho n 1a s6 nguyén duong. Chtng minh ring:

(3) () () - (%)
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Hé s6 ham sinh

Ta co ( 2: > 1a he s6 ctia x7 trong (1 +x)%" = (1 +x)"(1 +x)".
Dt fix) = (1 +x)", g(x) = (1 +x)" va a,, b, lan lugt 1a h¢ s6 ca x” trong

n

flx) va g(x). Ta c6 a, = b, = b ) Ap dung cong thtc (6), ta c6 hé s6

X" trong f(x)g(x) 1a

aobn + a1bp—1 + - - - + anby

()00 ) ()
:<g) +<';) +...+(g) .
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Phan hoach

binh nghia

Cho s6 nguyén duong n. Khi d6 day (a1, as, .. .,a;) dugc goi la mot phan
hoachctannéul <ay <ay <---<ar<nvaa;+ay+---+a, =n.

Vi du

S6 nguyén duong 5 ¢6 7 phan hoach 1a (1,1,1,1,1), (1,1,1,2), (1,1,3),
(1,2,2), (1,4), (2,3), va (5), trong d6 5 dugc goi la mot phan hoach tim
thuong ctia chinh né.

Vi du

Liét ké tit cd cic phan hoach cta 6.
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Phén hoach

Phan hoach

Mot phan hoach ctia s6 nguyén r dugc mé ta bang sé lugng cac so 1,
2,...sa0 cho khi 14y tong lai véi nhau ta dugc 7.
Goi e 1a s6 cac s6 nguyén k xuit hién trong phan hoach, ta c6

le; +2ey+3e3+---+kep+---+re,=r

Ta dugc ham sinh can tim 1a

g) = A +x+2 4+ 4 ) x 1+ 42+ 22 4. )x
---><(1+x]‘+x2k+---—|—xk"+---)

o 1
De dang thay duge g(x) = 37— a3 — o)1 —8) (1) ...
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Phan hoach

Vi du

N N . Py N Xz g X R z g
Tim ham sinh cho a,, véi a, 1a s6 cach bieu dién r nhu tong cta cac so
nguyén khac nhau.

Tuong tu nhu trén ta cling goi e 13 s6 cac s6 nguyén k xuat hién trong
phén hoach ctia 7, ta c6

le; +2ey +3e3+ - +hkep+---+re,=r

Do yéu ciu ctia bai todn cic e; chi nhan gia tri 13 0 hogc 1. Ta dugc ham
sinh cta a, 1a

gx) =1 +x)1+22)(1+2)...

Vi du

Tim ham sinh cho a,, v6i a, 1a s6 cach chon cac dong xu 1 dong, 2 dong,
5 dong dé dugc tong 1a r dong.
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Phan hoach

Vi du

Chiing minh rdng moi s6 nguyén duong déu duoc viét nhu la tong duy
nhdt cia cdc Iy thua khdc nhau cia 2.

Goi a, 1a s6 cach dé viét mot s6 nguyén  thanh tong cta cac ldy thia
khéc nhau cta 2. Ta tim ham sinh cho @,. Tuong ty nhu ham sinh cho
tong cac so nguyén khac nhau trong vi du trén, nhung trong trudng hgp
ndy ta chi xét cac sé nguyén 1a Iy thita ctia 2. Goi e 14 s6 cic s6 nguyén
2k trong phan hoach, thi ta c6

leg + 2e1 +2%ey + -+ 2fep - =7
Ham sinh cta a, 1a

g0) = 1+ (1 +22)1 +xH) (1 +28) ... (1 +22). ..
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Phén hoach

Phan hoach

bé chiing minh moi sé nguyén déu dugc viét dudi dang téng duy nhit clia
cac lity thuta khac nhau cda 2, ta phéi chiing minh hé s6 cia méi liy thua
clia x trong g(x) bdng 1. Nghia la chiing minh

g0 =1 +x+ 2B 4= 1

1—x
Ta thay

(1-x)g) =1 -0)14+0)1+22) A +xY ... 1+ ...
=1 -1+ +xY) ... 1+
—(1 L) (1 =28 1 + 220 L

Do d6 g(x) =1 +x+x% +x3+---. Vay ta dugc diéu cin ching minh.
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Ham sinh mt

Trong phan nay chdng ta sé néi vé ham sinh md va s& dung ching dé gii
quyét cac bai toan lién quan dén su sap xép ¢o lap lai.
Vi du

Tim s6 cac ti khac nhau c6 4 ky tu dugc tao thanh tit cic chit a,b,c, va
mbi tir chta it nhat hai chit a?

T tap hop cac ky tu sau day ta co thé sip xép dé dugc cac ti can tim:
{a,a,a,a},{a,a,a,b},{a,a,a,c},{a,a,b,b},{a,a,b,c},{a,a,c,c}. Dé
dang thdy ring s6 ti c6 thé c6 dugc 1a

Al Al Al 4l Al Al
zo0! ~ 3mor T 3o T 2mion T 2w T 2o
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Ham sinh mt

Goi ey, e, e3 1a s6 chit a, b, c xuat hién trong mot tit. Thoat nhin, bai todn
ctia ching ta sé tuong duong véi bai toan tim s6 nghiém nguyén cla
phuong trinh

e1+ey+e3=14

viie; > 2, e, e3 > 0, va ching ta ¢ thé ding ham sinh thong thudng

dé gidi. Su & day nam & chd dng véi clia

phuong trinh trén ta dugc mbi loai, va tng véi
d6 ta co thé sip xép dé cho ra

Nghia la Gng véi ctia phuong trinh trén cho ta

tit ¢6 thé. Trong trudng hop ndy ngudi ta dua ra khai niém

61'62'63
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Ham sinh mt

binh nghia
Cho {a,},>0 1a mot day cac so thyc. Khi d6 chudi liy thia hinh thic

x3 X
+03 +ar*+

2
Eix)=ay+aix+ar= 3| o

2!

dugc goi la ham sinh ma cha day {a,},>o.

Chung ta xdy dung ham sinh mi giong nhu cdch xdy dung ham sinh
théng thuong: mot nhén ti da thic cho méi doi tuong, mdi nhdn ti chila
tdp hop cdc ldy thua cua x. Tuy nhién méi liy thua x* duoc chia cho r!.
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Ham sinh mt

Vi du

Tim ham sinh mii cho a,, s6 cdc b gom k phan t khong ldp lai c6 sdp
thit tu t n phdn t@?, (a, la chinh hop chdp r cia n phdn . )

Do khong ¢ sy lap lai, nén ham sinh mi can tim [a (1 +x)?. Hé s6 clia x”
N n A X N
la ( , ) Hé s6 cla % 1a a, =n!/(n —1)!

Hay néi cach khéc, ta ¢6 a, = T do d6 ham sinh md la

(n—r)!

nl X2 n  x n!
m—ona Ty T T i

E(x)=1+nr+

4o,
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Ham sinh mt

Vi du

Tim ham sinh mii cho a,, vdi a, la s6 cach sdp xép khdc nhau cua r vt
thé duoc chon ra ti 4 logi vdt thé khdc nhau, sao cho méi loai vt thé
xudt hién it nhat 2 lan va khong qua 5 lan?

Goi e; 1 s6 lugng loai vat thé tha 7, i = 1,2, 3,4, xuit hién trong so r vat
thé can sdp xép. Tacoe; +es+e3+es =rva2 <e; <5, véi
i=1,2,3,4. Nhan t& da thic tng v6i mdi loai vat thé 1a

2 2 X

AT TE T E
. T d6 suy ra ham sinh can tim 1a

2 B A o)
T
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Ham sinh mt

Vi du

Tim ham sinh mii cho s6 cach xép r nguoi vdao trong 3 cdn phong vdi it
nhdt mot nguoi moi phong?

Dé dang thdy ham sinh m{ can tim 13

2 B3 A 3
(x+2,+3,+4,+ )
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A /\/ . '/\? ~ . ~
Mot s6 khai trién co ban cta ham sinh ma

Ta co
o1 P x
=14xt G gt
Thay x béi nx ta dugc
- n’  nde n'x’
T =14t o ot e
2! 3! r!
Ta ciing suy ra dugc la
2 B XA
§+§+E+ —ex—l—x
Mot s6 khai trién hiu ich thudng gip
1 B 2 oah A4S
0§(€x+ex):l+g+a+&+...
1 B o K
oz(e"—ex):)H—g—i—a—Fﬁ—F-”
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Ham sinh mt

Vi du

Tim s6 cdch sdp xép r doi tuong duoc chon ra tu n loai doi tuong khdc
nhau?

Ta dé dang thdy ham sinh cta né 1a
2 "
<1+x+2|+3'+ ) = ()t =e™

Theo cong thiic khai trién trén ta dé dang thay dugc hé s cua trong
ham sinh trén 1a n” (cong thdc chinh hop lip).
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Ham sinh mt

Vi du

Tim s6 cdch dé chia 25 nguoi vao trong 3 cdn phong vdi it nhdt mot
nguoi moi phong?

, . 3 )
Ta dé dang thiy duge ham sinh ma la (x+ 3 + % + -+ ) = (5= 1) dé

tim hé s6 cda x’ /7! ta khai trién biéu thic cta e,
(=13 =e¥ —3e* +3e* -1
Thay vao ta dugc

3x 2x _E E E
eX —3e +3€x—1— Ogrﬁ_B Ozrﬁ‘i‘g OF—].
r= r= r=

Suy ra hé so ctia x2°/25! 1a 3% — (3 x 2%) + 3.
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Phuong phép tong

Ta c6 mot s6 quy luat sau day d€ xay dung ham sinh méi tit cac ham sinh
da c6 s&n. Gid st A(x) = > anx, B(x) = > bpx?, C(x) = > cpx™

@ Néu b, = day, thi B(x) = dA(x) v6i moi hing s6 d.

@ Néu ¢, = ay + by, thi C(x) = A(x) + B(x).

@ Néuc, = Y7 aibn_i, thi C(x) = A(x)B(x).

@ Néu b, = a,_j, ngoai trit b; = 0 vdi i < k, thi B(x) = x*A(x).
Néu g(x) = ag + a1x + agx® +as + - - - + a1’ + - - -, 18y dao ham cda g(x)
ta dugc %g(x) =ay + 2asx + 3asx® + - +rax T +
Nhén hai vé cho x ta dugc

x{;xg(x)] = ax+2a0 +3a3> + - +rax + - -
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Phuong phap téng

Phuong phép tong

Vi du

Xay dung ham sinh h(x) vdi hé s6 a, = 2r°

—=1+4x+x>+x°+ -, ta dugc

lai qué trinh trén véi (1_ TP ta dugc

x(1+x) 2 2 2
i ) = = 120+ 222 4+ 3283 + -
2 2\;20 hai vé ctia phuong trinh trén ta dugc
(

5 §“\@~ sw( &\&'—'

{2
o
(x

b:k

1+x)

\_/

Ngtyén Aih-7

Thi“'PH KHTN, Tp HCM)

hitps://fb.caRY §iHRENGHNS hop

1>—x( ) = 1x+2x2+3x3+ R

A R

e = 2xPux+2x2)2 +- + 2 xrP +

Cudi cing
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Phuong phap téng

Phuong phép tong

Vi du

Xay dung ham sinh h(x) voi hé s6 a, = (r + D)r(r — 1).

Ta co

3!(1_1x)4:3! <1+<1+i‘_1 >x+

A ~ . o« R A N
Hé s6 a, cda khai trién trén 1a

r

3!

_ I
ar_3!<r+4 1 >_3!(r+3).
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Phuong phép tong

Khi d6 khai trién lay thita cla 3!@ la:

3!
(1-x)

Nhén hai vé cho x? ta dugc

1= Bx2x )+ (Ax3Ix2+- -+ (r+3)(r+2)r+ 1 +---

|
(13_"?()4 =Bx2x D)+ (Ax3x23 4+ 4+ 4+ Drr—1x +---
Vay ham sinh can tim 13 A(x) = (lsf‘j)4.

, ta thdy (n —1)!(1 —x)™" c6 h¢ s6 a, la

a=n-DICr+n—-1r)=r+n-1))r+n-2)]---(n+1)
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Phuong phap téng

Phuong phép tong

Pinh ly

Néu h(x) la ham sinh v6i a, la hé s6 cia X7, thi h*(x) = h(x)/(1 —x) la
ham sinh cda téng cdc a,, nghia la

h*(x) = ag + (ap +a1)x + (ap + a1 +a2)x® + - + (Za,-)x’er :
i=0

Vi du
Tinh tong 2 x 1242 x 22 +2 x 32 + ... 4 2n
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Phuong phép tong
Ham sinh A(x) cho a, = 2 la
24(1 +2)/(1 —x)°
Theo dinh Iy trén, tong can tim a; +ay + - - - + a,, 1 hé s6 ctia x? trong
h*(x) =h(x)/(1 —x) =2x(14+x)/(1 —x)* = 2¢(1 —x) "t + 2% (1 —x)~*
Hé s6 clia x7 trong 2x(1 —x)~* 1a hé s6 ctia X! trong 2(1 —x)™%, va hé

s6 clia x trong 2x¢%(1 —x)~* 1a hé sd cta 272 trong 2(1 —x) %
Do d6 tdng can tim bang

(") ()

=2("57) w2 ("),
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Phuong phép tong

Vi du
Tinh tong 3 x2x1+4x3x2+---+ (n+1Dnn—1). J

Ham sinh A(x) cho a, = (r+ 1)r(r — 1) la:
h(x) = 6x*(1 —x)~%.
Béi dinh Iy trén, tong can tim 1a hé s6 clia x” trong
h*(x) = h(x)/(1 —x) = 6x3(1 —x)~>. Hé s6 clia x” trong A*(x) bing véi

hé so ctia 2 trong 6(1 —x)~>, va bing

6C((n—2)+5—1,n—2) = 6C(n +2,4).
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Ung dung ham sinh thong thudng trong bai toan dé quy

Trong phan nay, ching ta sé trinh bay mot tng dung quan trong ctia ham
sinh trong viéc giai bai todn dé quy, ta goi G(x) 1a ham sinh cta day
{an}n>0 va tién hanh cac budc sau:

(1) Chuyén céng thitc dé quy thanh mot phuong trinh cia G(x), thuong
duoc thuc hién bang cdch nhén cd hai vé cia phuong trinh dé quy
cho X, hay X"+, hay x"* vdi mét k nao do, va lay tong trén tat cd
cdc s6 nguyén khong ém n.

(2) Gidi phuong trinh dé tim G(x).

(3) Tim hé s6 ciia x" trong G(x), hé s6 do chinh bang ay, va ta dugc mot
cong thiic tuong minh cho a,.
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Bai toan dé quy

Ung dung ham sinh thong thudng trong bai toan dé quy

Vi du

Mot nguoi gui 1000 dé la vao trong mot tai khodn tiét kiém vdi lai sudt la
5 phan trdm mot ndm. Bdt ddu méi ndm, nguoi do lai chuyén vao tai
khodn dé 500 do la nita. HGi s6 tien trong tai khodn tiét kiém cua nguoi
do sau n nam la bao nhiéu?

Goi a,, 14 s6 du trong tai khoan tiét kiém sau n ndm. Ta thdy ay = 1000,

any1 = 1.05a, +500. Goi G(x) = 3_,,-anx" la ham sinh cta day

{an}n>0. Bay gid ta gidi bai todn theo cic budc nhu trén:

(1) Nhan ca hai vé& clia hé thic dé quy véi ¥+ va ldy tong trén tat ci cac
s6 nguyén khong am n, ta dugc

D @p ™ = 1052, 4+ 50007

n>0 n>0 n>0

Phuong trinh trén tuong duong véi: G(x) —ap = 1.05xG(x) + Sl(ﬁ

—X
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Bai toan dé quy

Ung dung ham sinh thong thudng trong bai toan dé quy

(2)Do @6 ta dugc

G — 1000 500x
T 1-1.05¢ " (1—x)(1— 1.05)

(3)Ta thay
1000

[ . n
105k 1000 Z1.05x"

n>0
do d6 hé s6 cda x* trong biéu thic trén 1a 1000 - 1.05".
Xet thanh phian thit hai 305 = 500x. (55,504 ) (5,29 1.05%)
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Bai toan dé quy

Ung dung ham sinh thong thudng trong bai toan dé quy

Trong tich trén x*~1 dugc tao thanh tir ¥ cta tong thd nhat va

1.057 14 =1~ tiy tong tha hai v6i 0 < i <n — 1. Do d6 hé s6 cta x*
500 N
trong (l—x)(l—xl.OSx) la

I . . n

Ta dugc hé s6
a, = 1000 - 1.05" + 10000 - (1.05" — 1) = 1.05".11000 — 10000.

Tht lai ta dugc két qué dang.
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Bai toan dé quy

Ung dung ham sinh thong thudng trong bai toan dé quy

Vi du
Cho hé thtc dé quy a,.1 = 4a, — 100, va @y = 50. Tim cdng thic cho an.J

Pép an: a, = 5047 — 100 - 51

Vi du

Cho hé¢ thtc dé quy a,19 = 3a,41 — 2a,, va ap = 0, a; = 1. Tim cong
thac cho ay,.

Pap an: g, = 2" — 1.
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Bai toan dé quy

Pinh Iy (Coéng thic tich cho ham sinh thong thuong)

Goi ay, la s6 cach dé xdy dung mét cdu tric ndo do trén tép n phin td, va
by, la s6 cdch dé xdy dung mét cdu tric khdc trén tdp n phan ti. Goi ¢,
la 56 cdch dé chia |n] thanh cdc doan S = {1,2,--- i} va
T={i+1,i+2,--- ,n}, (Sova T co thé bing rdng), va xdy dung cdu tric
loai thif nhdt Ién S, va cdu tric loai thit hai lén T. Goi A(x), B(x), va C(x)
la cdc ham sinh tuong ting cda cdc day {an}, {bn}, va {c,}. Thi
A(x)B(x) = C(x).

Vi du

Mot hoc ky & mét truong dai hoc c6 n ngay. Pau mdi hoc ky, c6 hiéu
trudng chia hoc ky do ra lam 2 phan, k ngay ddu tién sé dung cho lj
thuyét, va n — k ngay con lai sé duoc dung cho thuc hanh (¢ ddy

1 <k <n—2). Trong dot day Iy thuyét sé c6 1 ngay nghi, va trong dot
day thuc hanh sé cé 2 ngay nghi. Hoi cé hiéu truong cé bao nhiéu cdch
khdc nhau dé lam nhu vdy?
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Ung dung ham sinh thong thudng trong bai toan dé quy

Néu dot day 1y thuyét c6 & ngay thi ta sé c¢6 k cach d€ chon ra mot ngiy

nghi, va néu dot day thuc hanh c6 n — & ngay thi c6 ( n ;k ) cach dé

chon ra 2 ngay nghi. Cac ham sinh tuong tng 1a A(x) = > k1 ko, va
m L .
Lay dao ham ta dugc A(x) = (11(7;()2 va B(x) = (lxzx)g Goi £, 1a s6 cach dé

chia hoc ky ra hai phan va chon ngdy nghi, va goi F(x) la ham sinh cda
n6. Khi do ta c6 A(x)B(x) = F(x). Do dé

F(x):( _xgz<n+4)x,, Z<n+1)

n>0 n>3

Tfrd()suyrafn:<nzl >
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Bai toan dé quy

Ung dung ham sinh thong thudng trong bai toan dé quy

Vi du

Tuong fu nhu vi du trén nhung J ddy thay vi chon ngay nghi, hiéu trudng
chon ra mét s6 ngay tu hoc trong cd hai phdn cia hoc ky. Hoi c6 bao
nhiéu cach khdc nhau dé hiéu trudng lam nhu vdy?

Goi gy, 12 s6 cach ma hiéu trudng c6 thé chon. Chia bai toan ra thanh 2
phan. Goi C(x) la ham sinh cho s& cach dé chon ra mét tap cic ngay tu
hoc trong phan tht nhat ctia hoc ky. Béi vi mot tap & phan ti sé co 2F tap
con, ta ¢6 C(x) = Yy 2k = 125 Ta thdy ph\afl thtt hai ciing ¢6 ham
sinh giong nhu phan tht nhat. Do d6 ham sinh can tim la

n+2-1
F(x) = Cx)C(x) = ﬁ =200 < i ) (2x0)" =

s ( T ) (20" = Yy (n + 1)2%7. Vay ta duge g = (n -+ 1)2".

AGlli'THY OPH KHTN, Tp HCM)  [RASSSUUBYS:Eor HIRTe G e 46 /54


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

Bai toan dé quy

Ung dung ham sinh thong thudng trong bai toan dé quy

Vi du

Tim s6 cach dé€ chia n ngay cda mot hoc ky ra thanh ba phan. Trong do, &
phan thd nhat s6 ngdy nghi dugc chon tiy ¥, & phan thd hai s6 ngy nghi
1a s6 18, va & phan thi ba s6 ngay nghi 13 s6 chin.

Pap an: g, = 2" 3n(n + 3).
Vi du

Goi p<x(n) 1a s6 cac phan hoach cda s6 nguyén n thanh nhing phan c6
nhé hon hay bang 4, chiing minh ring

oo k 1
> perlp =] 17—
i=1

n>0

= Qx40+ )12 2 420 (L ).
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Ung dung ham sinh ma trong bai toan dé quy

(1) Chuyén hé thitc dé quy thanh mot phuong trinh trong G(x), thuong
duoc thuc hién bang cdch nhén cd hai vé cia phuong trinh dé quy
cho x*/n!, hay x¥**1/(n + 1), hay x¥***/(n + k)! v6i mot k nao do, va
ldy tong trén tat cd cdc s6 nguyén khong ém n.

() Gidi Gx).

(3) Tim hé s6 ciia X" /n! trong G(x), hé s6 d6 chinh bing ay, va ta dugc
mot cong thic tuong minh cho ay,.
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Bai toan dé quy

Ung dung ham sinh md trong bai toan dé quy

Vi du

Cho ay =1, va ap,1 = (n +1)(a, —n+ 1), néun > 0. Tim mot céng
thuc cho a,.

Chay

Néu ching ta gidi bai todn trén bang cdch dung ham sinh théng thuong,
thi sé gdp vdn dé lic dua ra két qud. Day {a,)} ting khd nhanh, va
chuing ta khong tim duoc dang ham sinh thong thuong tuong tng. Do do
bai todn trén sé duoc gidi bang ham sinh md.
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Ung dung ham sinh ma trong bai toan dé quy

Goi A(x) = Zn>0 ant o la ham smh mi cta day {an}n>0. Ta nhan ca hai

vé clia hé thic dé quy véi CEVI va ldy tong véi moi n > 0, ta dugc

n+1)"

xn—i-l xn-i—l xn—i—l
Sty = Dty - Y1
= (n+1)! = n! = n!

Ta thay vé trai 1a A(x) — 1, hang t& dau tién cda vé phai 1a xA(x). Tu do ta
dugc phuong trinh trén tuong duong véi

A(x) — 1 =xA(x) — x%* +xe".

H¢ 50 ctia x /n! trong Y, - x" 1a n!, trong khi h¢ s6 cda x?/n! trong
>0 "%1 1a n. Vay hé s6 ctia x?/n! trong A(x) 1a n! + n.
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Bai toan dé quy

Ung dung ham sinh md trong bai toan dé quy

Vi du

Cho fy =0, va fhy1 = 2(n + 1)f, + (n+1)! néun > 0. Tim mdt cong thiic
cho 1,
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Bai toan dé quy

Ung dung ham sinh ma trong bai toan dé quy

Vi du

Cho fy =0, va fhy1 = 2(n + 1)f, + (n+1)! néun > 0. Tim mdt cong thiic
cho 1,

Goi F(x) = > ,5¢ £%; 1a ham sinh mi cda day {£,}. Nhan ci hai vé ctia
hé thic trén véi ¥+ /(n 4 1)!, va ldy tong v6i moi n > 0. Ta dugc

1
>_n>0 fn+1(nan+1)g =203 50 fly + Lmo X!
Do /y = 0 nén vé trai bang F(x), hang t{ thi nhat ctia vé phai bing
2xF(x), va hang t thd hai ctia v€ phai bang x/(1 —x). Do do, ta c6 dugc
F(x) = 2xF(x) + 1%, hay F(x) = a—gc)J((TZx) Suy ra,

Flo) =) (2" = 1"

n>0

Ta dugc hé s6 clia x?/n! trong F(x) 1a f,, = (2" — 1)n!
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Bai toan dé quy

Ung dung ham sinh md trong bai toan dé quy

B6 dé
Goi {a;} va {by} la hai day, va goi A(x) =3 ;s aﬁ%, va B(x) =3 4> bk);c—];
la cdc ham sinh cua no. Goi ¢, = 1, ( )Z ) aib,_, va C(x) la ham

sinh cda day {c,}. Thi
Ax)B(x) = C(x)

Hay néi cdch khdc, hé s6 cia X /n! trong A(x)B(x) la
n
Cn = Z?:O ( i ) aib,_;.

Ngiyén' Ailli 'THY ‘CDH KHTN, Tp HCM)  [ERNGEURRS: ErlAtRre G et 52 /54



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

Bai toan dé quy

Ung dung ham sinh md trong bai toan dé quy

Dinh Iy (Cong thic tich cho ham sinh m)

Goi ay, la s6 cach dé xdy dung mot cdu tric ndo do trén mot tdp hop n
phan i, va by, la s6 cach dé xdy dung mot cdu tric khdc trén tdp n phdin
. Goi ¢y, la s6 cach dé chia doan [n] thanh nhing tdp con roi nhau S va
T, (SUT = [n]), va xdy dung mét cdu tric trén S, va mot cdu tric thi
hai lén T. Goi A(x), B(x), va C(x) la cdc ham sinh md tuong tng cua cdc
day {a,}, {bn}, va {c,}, thi

Vi du

Mot doi bong c6 n cdu thu. Hudn luyén vién chia déi bong ra thanh hai
nhom, va méi nhom diing thanh mét dong. Cdc thanh vién cia nhom thit
nhdt mdt do cam, do trdng, hodc do xanh. Cdc thanh vién cia nhom con
lai mdc do dé. Hdi c6 bao nhiéu cach dé thuc hién cdc viéc trén?
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Ung dung ham sinh ma trong bai toan dé quy

Gia stt huén luyén vién chon ra & nguoi dé tao thanh nhém thd nhat. Goi
a; 1a s6 cach dé &k ngudi nay c¢6 thé chon 4o cam, tring, hoic xanh, va
diing thanh mot dong. Thi a; = A!3F, ham sinh mi ctia day {a;} 1

Aw) = YisoH3 =

Tuong tu, gia sit c6 m ngudi trong nhom thit hai. Goi b,, 1a s6 cach dé m
ngudi nay ding thanh mot dong, b, = m!, va ham sinh md cda day b,, 1a
B(x) = Yoo My = 15

Goi ¢, 12 56 cach dé thuc hién tat ca nhiing viéc trén, va C(x) 1a ham sinh
mi tuong (ng cta no. Theo cdng thﬁ’c trén ta co

Clx) =AW)B(x) = 123 - i3 Do g = Dopoo 30, va g = 30,502™,
ta c6 hé sd cta x7/n! trong C(x) 1a ¢, = n!(3*! — 1)/2.
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