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2.1. Dinh nghia ham sinh

Dinh nghia. Cho {a,},>0 1a mot day cac s6 thyc. Khi d6 chudi lay
thtra hinh thic

G(w) :a0+a1$+a2(1}2—|—o--—|—a7,;13r+...:Zarmﬂ’
r>0
dugce goi 1a ham sinh cla day {a;, },r>o.

Vi du. Ham sinh cta day 1, 1, 1, 1, 1, 1 la
G(x) =14+xz+x®2+x23+2* +2°

v

Vi du. Xét tap hop X vé6i n phan tit, goi a, 14 s6 tap con c6 r phan tit
cua X. Khi do6 a, = (Z) v6i (Z) 12 t6 hop chap r ctia n phan ti

Ta duge ham sinh ctia day s6 thuc {a, },>0 1a

o n n 2 n n__ -
goom  C(@) =1+ < 1h>psx//f5.c<m@ai>e%ienhéﬁtf + < . > 2" = (1+2)
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- N N . ~ 2,0 N A 2 2 PN
Vi du. Tim ham sinh ctia day {a,},>0, v6i a, 1a s6 cach de chon r vién
bi tit 3 vién bi mau xanh, 3 vién bi mau trang, 3 vién bi mau do, va 3
vién bi mau vang.

Giai. Dé tim a,, ta dua bai toan vé bai toan tim s6 nghiém nguyeén cta
phuong trinh

et t+extegtes=r
v6i0<e; <3.0 day e1, ea, €3, e4 tuong tng la s6 vién bi mau xanh,
trang, do va vang.

Dé tim ham sinh cta {a,},>0 ta xay dung cac nhan ti da thic sao cho
sau khi nhan cac da thitc d6 lai v6i nhau ta duge tat ci cac hang tit c6
dang z1z®?x®x® trong d6 0 <e; <3 vae +ex+e3+eqs=r.

Nhu vay ta can 4 nhan t&, vh mdi nhan tit bang 1 + = + 2 + 2 bao
gom tat cd céc liy thita nhé hon hay bang 3 ctia . Ta duge ham sinh
can tim la

1+x+ x? + x3)4 =1+ 4z + 1022 + 2023 + 312* + 402° + 4425+

ng.com https#Fb3dr1v§aiHet¢ihﬂLCﬂtt2Ol‘9 + 10219 + 411 + 212
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Vi du. Tim ham sinh cta {a,},>0, v6i a, 1a s6 cach dé chon r qua tit 5
qua tdo, 5 qua cam, 3 qua chanh, 3 qua 6i.

Giai. Tuong tu nhu vi du trén, a, chinh 1a s6 nghiém nguyén ctia
phuong trinh
e1+extest+es=r

v6i 0 S €1, €9 S 5val S €3, €4 S 3.
Dé tim ham sinh ta xay dung cac nhan ti da thic sao cho sau khi
nhan cac da thitc d6 lai v6i nhau ta duge tat ca cac hang tit ¢6 dang
A Al AN A

e DGi v6i e v e, nhan tit 1a (1 + o + 22 + 23 + 2t + 29)

e DGi v6i e3 va ey, nhan tit 1a (1 + x + 22 + 23)
Nhu vay ham sinh can tim la

(1—l—33—l—x2—{—$3—+—a:4—|—:c5)2(1—|—33—|—x2—|—333)2.

ng.com https://fb.com/tailieudientucntt
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Vi du. Tim ham sinh ctia {a, },>0, v6i a, 1a s6 cach chia r dong xu vao
5 hop, v6i diéu kién: S6 dong xu & hop 1 va 2 la chén va khong qua 10,
va, cac hop con lai chita 3 dén 5 dong xu.

Giai. a, 1a s6 s6 nghiém nguyén ciia phuong trinh
ei1+extest+estes=r
vél e, es chin, 0 < ej,ep0 <10 va 3 < es,eq,e5 < 5.

Dé tim ham sinh ta xay dung cac nhan tii da thic sao cho sau khi
nhan cac da thitc d6 lai v6i nhau ta duge tat ca cic hang tit ¢6 dang
€1 162 €3 €4 €5

e Dbi v6i e va e, nhan tit 1a (14 22 +2* + 25 4 28 + 210)

e Ddi véi e3,eq va e5, nhan tii 1a (2 + 2t + 29)
Nhu vay ham sinh can tim la

(1+a?+a* 4+ 2% 4284 P(x + x* 4 25)3.

ng.com https//fb com/tail |eud|entucnt
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2.2. Hé s6 ham sinh

Trong phan nay ching ra sé st dung cac ky thuat dai s6 dé tinh toan
cac hé s6 trong ham sinh. Phuong phap chtt yéu la dua mot ham sinh
phtic tap vé ham sinh kiéu nhi thic hoac tich ctia cac ham sinh kiéu

nhi thitc. Dé lam diéu dé chiing ta can st dung nhitng cong thiic sau:

1 — gntl
V) 7 =1tztai+et o fa"
1

(@) ;oo =ltataltat o

3) (1+a:)"—1+<?>x+<g>x2+...+(7;)xr+...+(Z)xn

) mamr=1= (2 Yo (3 )ameos cap (1) b
--—i—(—l)"(n)x”m

n

RPPRSTTY) PO T DR SR
ng.com npsy7rorcomrartrenarentacntt
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1+(1+Tl>x+<2+g1>x2+---+<r+21>x’"+~-

(6) Néu h(z) = f(z)g(x), v6i f(x) = ao + a1z + agz® +--- va
g(z) = bg + bz + box® + - - -, thi
h(z) = aoby + (agh1 + a1bo)x + (agbs + a1by + agbo)x? + - - -
+ (agby + a1by—1 + asbr_o + -+ + ayby)z” + - -
Nhu vay he s6 clia a, trong h(z) 1a

aob, + arb,_1 +azbr_2 +---+a,bg

Vi du. Tim he s6 ctia 2'¢ trong (22 + 23 + 2% +---)3?
Giai. Ta c6 ‘
(@t ot =+t 2® )P
=200 +z+22+...)°

1

_ .10
ng.com hnps://fb.com/tai|iemi%tucmt — )
09/2016
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Dé tim hé s6 ctia 6 trong (22 + 23 + 2% + )%, ta tim hé s6 cta 26

1
11—

1 [ 6+5—1

Vi du. Tim s6 cach lay 15 dong xu tit 20 ngudi sao cho, trong 19 ngudi
dau tien ta c6 thé lay 6 mdi ngudi 0 dong hodc 1 dong, v ngudi thit 20
ta c6 thé lay 0 dong, hoac 1 dong, hoac 5 dong?

trong Theo cong thiic (5) ta duge he s6 ctia 2% trong

Giai. Bai toan trén tuong duong véi bai toan tim sd nghiém nguyén
ctia phuong trinh
T1+x2+ -+ 220 =15

thoa diéu kién x; = 0 hoac 1 v6ii = 1,2,...,19 vA x99 = 0 hoac 1, hosic
5. Ta ¢6 duge ham sinh cho bai todn trén la

(1—|—:c)19(1—|—a:—|—:1:5) (%)

ng.&Nhu vay bai todn trémitpsongatangd@ivvigc tim he s6 cia 1% trong (%)
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Theo cong thiic khai trién (3) ta c6

At =14 (P Vaor (D)2 1 (1)
1 2 19

Dat f(z) = (14+2)" va g(z) = 1+ + 2°. Goi a, 14 hé s6 clia 2" trong

f(x), va b, 1a he s6 clia 2" trong g(x). Ta thay a, = ( 1r9 ), Vi

bo = by = bs = 1, cac b; khac bang 0.

Hé s6 ctia 1% trong h(z) = f(x)g(x) duge tinh béi cong thiic (6) 1a,
aobis + aibig + - - - + aisbo.

Thu gon ta dugc

19 19 19
a10bs + a14b1 + a15bg = <10> ><1+<14> ><1+<15> x 1 =107882

ng.com https://fb.com/tailieudientucntt
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Vi du. C6 bao nhiéu cach chia 25 vién bi vao 7 hop véi diéu kién hop
thit nhat c6 khong qua 10 vién, cac hop con lai thi tiy §.

J

Giai. Ham sinh cta day {a,},>0 v6i a, 1& 86 cdch chia r vién bi vao 7
hop véi dieu kien nhu dé bai la:

A4+z+...+2Q+z+22+...4)°
11—zt [ H\a
_< 11—z )(1—30)
1 7
:(1—x11)<1_$)

Theo cong thic (5) ta co

7
1 _ _
( ) :1+<1+7 1>x+m+<r+7 1>x7"+---
1—=z 1 T

ng.com https://fb.com/tailieudientucntt
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1
1—=x

7
) . Goi a, 1a hé s6 ctia 2" trong

bat f(z)=1- 211 va g(z) = <
f(z), va b, 1a he s6 ctia 2" trong g(x). Ta thay ag = 1,a11 = —1,a; =0
V610 £ 0,11 va by — <T+:_1>.
Heé s6 ctia 225 trong h(z) = f(x)g(z) dugc tinh béi (6) 1a,

aobzs + aibzg + - - - + azs5bo.

Thu gon ta dugc

254+7—1 4+7-1
agbos + a11byy = 1 x < +25 ) +(—1) x < +14 ) = 697521.

Vi du.(ty lam) C6 bao nhiéu cach chon 25 nén tir 6 loai nén, véi dicu
kién mdi loai nén phai duge chon tir 2 dén 6 cai.

ng.com https://fb.com/tailieudientucntt
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Vi du. Cho n 1a s6 nguyén duong. Chitng minh rang:

(3) +(5) - (2) - ()

Giai. Ta c6 < 2: > la he 6 ctia 2" trong (1 + 2)?" = (1 + )" (1 + z)™.

bat f(z) = (1+2)",g(z) = (1 + )" va a, b, 1an lugt 1a he s6 cla z”
trong f(z) va g(z). Ta c6 a, = b, = ( :f ) . Ap dung cong thic (6), ta
c6 he s6 " trong f(z)g(x) 1a

aobp + arbp—1 + - + anbo

OO0 6
O R R
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2.3. Phan hoach

Dinh nghia. Cho s6 nguyén duong n. Khi dé day (ai, as,...,ax) dudc
goi 1a mot phan hoach ciannéul<a; <as <---<ap <nva
ayt+az+---+ap=n.

Vi du. S6 nguyén duong 5 c¢6 7 phan hoach 1a (1,1,1,1,1), (2,1,1,1),
(3,1,1), (2,2,1), (4,1), (3,2), va (5), trong d6 (5) dugc goi 1a mot
phéan hoach tam thwong.

Vi du.(ty lam) Liet ke tat ca cdc phan hoach ctia 6. J

Bay gio chung ta sé xay dyng mot ham sinh cho {a,},>0, v6i a, 1a s6
lugng cac phan hoach ctia s6 nguyeén r.

Ta c¢6 mot phan hoach ciia s6 nguyén r duge mo ta bang sé lugng cac

s6 1, 2,...sao cho khi lay téng lai v6i nhau ta dugc r.
ng.com https://fb.com/tailieudientucntt
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Goi ey, 1a sd cac s6 nguyén k xuat hién trong phan hoach, ta cé
les +2e2+3es+ -+ key+:--+re.=r

Nhu vay s6 phan hoach ctia 7 1a s6 cac nghiém nguyeén khong am ctia
phuong trinh trén. Ta sé xay dung cac nhan ti da thiic sao cho sau khi
nhan cac da thitc d6 lai v6i nhau, ta dugc tat ci cac hang ti c6 dang

weig?eagdes | ghes
e D&ivéie; nhan titla (1 4+ x4+ 224+ -+ 2" 4 --+)
e D& véi 2ep nhan tit 1a (1422 +a* + -+ 227 +...)

Nhu vay ham sinh ham sinh can tim la
g($)2(1+$+$2+'”+$n+"')X(1+$2—|—(L‘4—|—-~—|—{L'2n+~-)><
...X(1+$k+x2k+...+xk”+...)X...

Ta c6 I ) .
ng.com mpﬂ/f%.c_gm%aﬁ—ieaj’dieﬁfuéﬁtf tut A
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1
1—z)1—22)...(1—2k)...

Do d6 g(x) =

Vi du. Tim ham sinh cho {a,},>0, véi a, 14 s6 cach biéu dién 7 nhu
tdng clia cac s6 nguyen khac nhau.

Giai. Tuong tu nhu trén ta cling goi ey, 14 sd cac s6 nguyén k xuat hien
trong phan hoach cta r, ta c¢6

le; +2e2+3eg3+ -+ kep+ -+ 71e, =r.

Do yéu cau clia bai toan cac e; chi nhan gia tri 1a 0 hoac 1. Ta dudc
ham sinh cua a, 1&

g@) =1 +2) 1+ 21 +2%) -

dong xu 1 dong, 2 dong, 5 dong dé dudc tong la r dong.

ng.com https:/fb.comy/tailieud enfucntt

Vi du.(ty lam) Tim ham sinh cho {a, },>0, v6i a, 1a s6 cach chon céc J
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Vi du. Dimng ham sinh dé chi ra ring moi s6 nguyén duong duge biéu
dién duy nhat dudi dang tong cac lity thira khac nhau ciia 2.

Giai. Goi a, 1a s6 cach biéu dién s6 nguyén duong r thanh tong cac liy
thtta khac nhau cta 2. Nhu vay a, chinh 14 nghiém ctia phuong trinh

eo+2e1 +4es +8es+ -+ +2%ep + - =1
vGi e = 0 hoac 1.
Khi d6 ham sinh cta day {a,},~o 1a
g(z)=1+z)1+2*) (1 +z*)...1+z%)...

Dé chi ra ring moi sé nguyén duong r dude biéu dién duy nhat dudi
dang téng céc lily thita khac nhau ciia 2, ta chi can chi ra hé s6 2"
trong g(z) bang 1. Nghia la

g(m):1+l‘+$2+$3+"':

1—2a

ngddieu nay tuong duon gt domati paientyonz 1.
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Ta c6
(1-a)gx)=0—-2)A+2)A+2HA+2) ... (1 +2%*). ..
=(1-22)1+22)A+zh ... 1 +2%)...
=(1—ah(1+zb...14+2%%)...

Vi du.(ty lam) Tim ham sinh cho {a, },>0, v6i a, la s6 lugng cac phan
hoach chi chita cac sb 1é clia s6 nguyeén 7.

ng.com https://fb.com/tailieudientucntt
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2.4. Ham sinh mu

Trong phan nay ching ta néi vé ham sinh mii va sit dung ching dé giai
quyét cac bai toan lien quan t6i t6 hop va to hop lap.

Vi du. Tim s6 cac chudi ky tit ¢6 4 ky tu duge tao thanh tit cac chit
cai a, b, c, va chita it nhat hai chit a?

Giai. Tu tap hop cac ky tu sau day
{a,a,a,a},{a,a,a,b},{a,a,a,c},{a,a,b, b}, {a,a,b,c}, {a,a,c,c},

ta c6 thé sip xép dé dudc cac chudi can tim. Nhu vay sé chudi can tim
fa: A1 Al Al Al Al A1
2000 T 3mor T 3o T azior e T 20

Goi e1, €2, e3 lan lugt 13 1 s6 chit a, b, ¢ xuat hién trong mot
chudi. Thoat nhin, bai todn ctia ching ta sé tuong duong véi bai toan
ng.¢im s6 nghiém nguyeérnteasfplntmginthontt
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e1+er+e3=4v6ie >2vaes ez >0,

va ching ta c6 thé diing ham sinh thong thuong dé giai. Su khdc biét
¢ day nam & chd ng v6i maoi nghiém nguyén ctia phuong trinh trén
ta duge s6 luong cdc chit cdi mdi loai, va ing véi s6 lwong cac
chit cdi d6 ta c6 thé sdp xép dé cho ra nhiéu chudi khdc

nhaw. Nghia 1a ing véi mot nghiém nguyén clia phuong trinh trén

cho ta c6 chudi. Dé giai quyét truong hop nay ngudi ta dua ra

61!62!63!
khai niem ham sinh mi.

Dinh nghia. Cho {a,},>0 1a mot day cac s6 thyc. Khi d6 chubi lay
thita hinh thic

2 3

x X Gt k"
E(l"):a0+a1$+a2§+a3§+-'-+arﬁ+---ZZaTﬁ
r>0

dugc goi 1a ham sinh m4 caa day {ar}r>o0.

ng.com https://fb.com/tailieudientucntt
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Vi du. Tim ham sinh ma cho {a,},>0, v6i a, 1a chinh hgp r ctia n
phan tit.

|
Giai. Tac6 A7 = —" do d6 ham sinh m 1a
(n—r)!
n! 22 n! 23 n! "

o TR pres TR oo

r n! R 1z . e
Vi = ———— nén ta ¢6 the xem ham sinh md nay la ham sinh

n (n—r)lr!

thong thuong sau

2 3 3 r r
1+z+ x + T+t x4+
n n n

Vi du. Tim ham sinh mi cho {a, },>0, v6i a, 1a s6 cach sdp xép c6 thi

tu r vat duge chon tu 4 loai vat khéc nhau, sao cho mdi loai vat xuat

hlen it nhat 1& 2 va khon% qua 57
f com/t

http: ailieudientucntt
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Giai. Goi e; 1a 86 vat loai i (i = 1,2, 3,4) xuat hién trong cich sip xép
c6 thu ty r vat. Ta co

ei1+es+est+es=rva22<e <5.
- 22 2 ot b
Nhan t& da thic tng v6i moi loai vat la — + a7 + ol + o Tw doé suy
ra ham sinh can tim 13
22 23 4 5\
2,+§+—+5|

Vi du.(ty lam) Tim ham sinh mi cho {a, },>0 v6i a, 1a s6 cach xép r
ngudi vao trong 3 can phong khac nhau sao cho mdi phong c6 it nhat
mot ngum?

Dap an. Ham sinh mii can tim 13

SL’Q 1133 1‘4 3
R

ng.com https://fb.com/tailieudientucntt
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Mot so khai trién cé ban ciia ham sinh mua

Ta co
2 $3 2"
ef=1ltat+pt gttt (1)
Thay x bdi nx ta dugc
2,.2 3,.3 T T
v x*  nix n'x
=1+nx+ 51 —i-ig' +-+ T + (2)
T (1) ta cing suy ra dugc
2 3 4
Gttt 1o

3!

Ngoai ra, ta cling c6 mot sé khai trién hitu ich thuong gip sau
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Mot s6 ting dung

Vi du. Tim s6 cach sap xép c6 thi tir r doi tugng dude chon ra tit n
loai déi tuong khac nhau?

Giai. Goi a, 1a sb cach sdp xép nhu dé bai. Ta ¢6 ham sinh {a, },>0 12

$2 ‘/1:3 n
<1+L+2!+3!+ > = el = .

, L x” .
Theo cong thiic khai trien (2) ta duge he s0 cia — trong ham sinh
7!
trén la n”. Nhu vay a, = n".

Vi du. Tim s6 cach dé chia 25 ngudi vao trong 3 can phong khac nhau
v6i it nhat mot ngudi mdi phong?

Giai. Goi a, 1a s6 cach chia 7 ngudi vao trong 3 can phong véi it nhat
ng.andt ngudi moi phonghikdiindéonianausiahent cia {a,},>o la
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D@ tim hé s6 ctia 2" /7! ta khai trién biéu thitc ctia (e® — 1)3, ta c6

(e —1)3 = &3 — 3e®* 4 3e” — 1.

o0 r

) x
Ap dung cong thitc e* = > —» ta duge
r=0 T

o0 ajr o0 ng oo ng
3x 2 x _ reo T -
¥ — 3¢ 43" —1=) 3 , 3) 2 T!+32T! 1.
r=0 r=0 r=0

25
Suy ra hé s6 ctia ;—5' 1a 325 — (3 x 22%) + 3.

Vi du.(ty lam) C6 bao nhiéu chudi s6 c6 do dai bang r chi chia céac s6
0,1,2,3 trong d6 s6 chit s6 0 14 chdn va s6 chit s6 1 14 18.

ng.com https://fb.com/tailieudientucntt
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2.5. Phuong phap tong

Trong phan nay ta chi ra caAch xay dung ham sinh h(z) ma hé s cla
z" 13 mot ham p(r) theo bién r. Sau d6 ta st dung ham h(z) trong viec
tinh tong p(0) + p(1) + - - + p(n) v6i moi s6 nguyen duong n.

Ching ta st dung mot s6 luat sau day dé xay dung ham sinh méi tir
cac ham sinh da c6. Gia st

A(z) = Zanm", B(x) = anw”, C(x) = chazn.

Néu b, = day, thi B(z) = dA(x) v6i moi hing sb d.
Néu ¢, = ap, + by, thi C(z) = A(z) + B(x).
Néu ¢, = D1 aibp—;, thi C(z) = A(z)B(z).

4) Néu b, = a,,_j,, ngoai trit b; = 0 v6i i < k, thi B(z) = 2" A(x).
ng.com( n = Aoy o8O comitailieudientuontt ’ () ()
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Bai toan. Cho g(z) 1a ham sinh c¢6 hé s6 a,., hiy xay dung mot ham
sinh g*(z) ¢6 he s6 1a ra,.

Giai. Ta sé tién hanh lay dao ham g(x) va sau d6 nhan véi x, nghia la:

* _ d 2 A
g (z) == [dxg(m)] Cu the, neu

9(z) = ap + a1z + asz® + azax® + -+ a2” + -,
ta lay dao ham ctia g(x) ta dugc
%9(95) = a1 + 2a92 + 3asz® + -+ rapr” 4+
Nhan hai vé cho x ta dugc
d 2 3 r
L %Q(JU) = a1z + 2a22° + 3azx” + - -+ rayx’ + - -

Day chinh 13 ham sinh c6 hé s6 ra,.

Vi du. Xay dung mot ham sinh h(x) v6i he s6 a, = 2r2. J
ng.com.____~ https.//fb.com/tailieudientucntt
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1 .
Giai. T cong thiic : =1+x+22+2%+--, ta tién hanh cac

budéc nhu bai toan trén, ta dugce

d 1 .
x| — =lo+20°+32° + +ra’ 4+ .
drl—=x

d 1 1 T
Ta c6 —_— = = . Nhu va
“”[dm_x} x[(l—wﬂ] L2

7(1:6:1:)2 o+ 222+ 30 a4
Ta lap lai qua trinh trén véi v ta dugc
(1—=)?
d «z z(l+x) 9 2 22 o R 2 r
et A =1 24, 3 T
:E{da;(l—x)Q] 1—2)p T H2%cT T 3T + - Hr
Cudi cting nhan 2 vao hai vé cia phuong trinh trén ta duge
2x(1
he) = ZUED) o 12 (2% )2 et (2 x DT

_ )3
ng.com ( 1 ) https://fb.com/tailieudientucntt
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Vi du. Xay dung mot ham sinh h(z) véi he s6 a, = (r + 1)r(r — 1). J

Giai.

Cach 1. Ta c6 (r+ 1)r(r — 1) =73 — 7. Do d6 ta c6 thé lam tuong tu
nhu Vi du trén, ta sé tim mot ham sinh c¢6 hé s6 72 va mot ham sinh ¢6
hé s6 r va sau d6 lay hiéu ctia ching.

Cach 2. Dya vao cong thic

1 1 —1 —al ‘
e (e (e

Ta co

1 _ _

Heé s6 a, cua khai trién trén 1a

aT:3!<r+4_1> :3!(r+33)! =(r+3)(r+2)(r+1).

r r!3!
ng.com https://fb.com/tailieudientucntt
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Do do

3!

WZ(SX2X1)+(4X3X2)x+"'+(T+3)(T+2)(T+1)xT+...

Nhan hai vé cho 2?2 ta dudc

31z
ﬁﬂiﬂx?x1>x2+<4x3x2)x3+---+(r+1>r(r—1>x"+---
Vav h inh can tim I f(z) 62>
ay ham sinh can tim 1a h(x) =
b T 1 ) ) .
Tong quat. Ham sinh (n — 1)!W c6 heé s a, la
-z

ar:(n—l)!<r+2_1> =) x [P+ (n—2)] x - x [ +1]

Vi du.(ty lam) Xay dufn%fmot ham sinh v6i he s6 a, = 2r%(r — 1). J

ng.com https:Z/fb.com/tailieudientucntt
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Dinh 1y. Néu h(z) la ham sinh vdi a, la hé so clia x”, thi

h 4
h*(z) = 1(_37) la ham sinh vdi hé so cia x™ 1oy ;_ a;, nghia la

h*(x) = ag + (ag + a1)x + (ap + a1 + az)x (Za,)x + -

Chiimg minh. Dinh 1y nay suy ra tit cong thiic

L:1+r+x2+x3+...
1—=2x

va luat (3). [ |

V1du Tmht0ng2><12—1—2><22—1—2><32 oo+ 202,

Giai. Tu vi du trude, ta da xay dung dugc mot ham sinh h(z) véi he
sb a, =212 1a

2x(1
h(z) = L"’?
ng.com https//fb.com/tai|ieuéienﬁ1c‘r§t?
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Theo dinh 1y trén, téng can tim aj + ag + - - - + a,, 1a hé s6 clia 2™ trong

e v hx)  22(l+2x) 22 222
e R (s (R E L R

Ta cb

e Heé s6 ciia 2" trong 7 1a he s6 ctia 2! trong

2
(1-=z)
2

e Heé s6 ciia 2" trong 7 la he s6 ctia 22 trong

1-2)

Do d6 tong can tim bing
(n—1)+4-1 (m=2)+4-1\_(n+2 n+1
2< 1) +2 o) =2 ("I )2 ("),

Vi du. Tinh téng 3.2.1 +4.3.2+ - + (n+ 1)n(n — 1). J

ng.com AttpS.7/To.com/tariretarentcntt
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Giai. Tu vi du trude, ta da xay dung dugc mot ham sinh A(z) véi he
s6a, = (r+1)r(r—1)1a

62

S iy

Ta c6 tong can tim a, + as + - - - + a,, 12 hé s6 clia 2" trong

w n_ h(x) 6o
=19+ o9

Heé s6 ctia 2™ trong h*(x) bing véi he s6 ctia 272 trong 6(1 — x) 75, va

bing
(n—2)+5-1Y\ _ n+2
6< S =6 A .

ng.com https://fb.com/tailieudientucntt
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2.6. Hé thic dé quy

Trong phan nay, ching ta sé trinh bay mot ing dung quan trong ctia
ham sinh trong viéc giai cdc bai toan dé quy. Dé tim cong thitc tuong
minh a, cia mot hé thitc dé quy, ta goi G(z) 1a ham sinh cta day
{an}n>0 va tién hanh cac budc sau:

- Budc 1. Chuyén hé thic dé quy thanh mot phuong trinh cta
G(z), thuong duge thyc hien bang cach nhan cé hai vé cia
hé thic dé quy cho z™, hay 2", hay "% v6i mot k nao
do, va lay tong trén tat ca cac s6 nguyen khong am n.

- Budc 2. Giai phuong trinh dé tim G(z).

- Bué6c 3. Tim heé s6 ctia 2" trong G(x), hé s6 d6 chinh bang a,, va ta
dugc mot cong thic tusng minh cho a,.

Vi du. Hay st dung phuong phap ham sinh dé tim nghiém ctia hée

thic dé quy an41 = 3a, véi ag = 2.
ng.c /b
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Giai. Goi G(x) =) _,,>¢ ana™ 1a ham sinh cta day {ay,}n>0. Ta nhan
cé hai vé ctia he thitc dé quy véi ™! va lay téng trén tat ci cac sd
nguyén n > 0, ta dugc

g an+1m"+1zg 3apz"tt

n>0 n>0
& E anx" — ag = 3w g anT"
n>0 n>0

Viag=2va G(z) =), ~oa,z" nén ta co

2
G(x) —2=32G(z) & G(z) = .
(1) ~ 2 = 32G(x) & G(x) = 1o
p ~ : 1 "
Ap dung cong thic PTiE > n>o u”, ta duge
Glx) =2 (3z)" =) (2-3")a".
n>0 n>0
ng.d@y a, = 2 - 3". https://fb.com/tailieudientucntt
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Vi du. Hay st dung phuong phap ham sinh dé tim nghiém ctia hée
thic dé quy a, = 8an—1 + 10771 véi ap = 1.

Giai. Goi G(x) = )_,,>¢ @n2" la ham sinh ctia day {ay }n>0. Ta nhan
cé hai vé ciia hé thic dé quy véi 2" va lay tong trén tat ci cac sb
nguyén n > 1, ta dugc

Z anpx’ = Z 8an_12" + Z 10" g

n>1 n>1 n>1
& Zanazn —ag = 8x Z ant" + T Z 10" 2"
n>0 n>0 n>0
1
Viag=1,G(x) =), >pana" va ) -, 102" = T 10m nén ta co
= = — 10z
4i
G(z)—1=8z2G _
(z) 2G (@) + 0,

Ta giai ra duge

Gz) = 1—-9x
ng.com https//fb.com(rlilﬁu%%&wtt_ 10z)
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Bién do6i G(z) thanh tdng cac phan thiic don gian, ta c6

G(m):;[ L, ]

1—-8 1-—10x

= % > (8z)" + ) (10z)"

n>0 n>0

_Z (8" +10") z

n>0
1
Vay a, = B (8™ 4 10™).

Vi du.(ty lam) Hay st dung phuong phap ham sinh dé tim nghiem
cua heé thic dé quy a, = an—1 +n v6i ag = 1.

ng.com https://fb.com/tailieudientucntt
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Ngoai ra, 3 mot s6 bai toan hé thic dé quy, ta c6 thé ding ham sinh
mi tim cong thic tudng minh a,,. Ta goi E(x) la ham sinh ma cta day
{an} va tién hanh cac buée sau:

- Budc 1. Chuyén hé thic dé quy thanh mot phuong trinh cta
E(z), thuong duge thyc hien bang cach nhan ca hai vé cia
phuong trinh dé quy cho 2" /n!, hay z""1/(n + 1)!, hay
"R /(n 4 k)! v6i mot k nao d6, va lay tong trén tat ci cac
s6 nguyen khong am n.

- Bude 2. Gidi phuong trinh dé tim E(x).

- Bu6c 3. Tim he s6 ctia 2™ /n! trong G(z), hé s6 d6 chinh bang a,,
va ta dugc moét cong thic tudng minh cho a,.

Vi du. Tim nghiém ctia hé thic dé quy apy1 = (n+ 1)(an —n+1) V(jiJ
ag = 1.

Giai. Goi F la ham sinh mi cta day {an }n>o0.
ng.com ( ) Z:ﬂh'rtps//fbﬁdm/talIleudlentucntt { n}n
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$n+1

Ta nhan ca hai vé cia hé thic dé quy véi CESIk va lay tdng véi moi
n !

n > 0, ta dugc

$n+1
) Dl
n>0 n>0 n! n>0 ’
z" z" z™ ™
D O SRR I S I
n! n! n! n!
n>0 n>0 n>0 n>0
Vi
" z" z"
Sl coa Yl oy ey ey
n! n! (n—l (n—1)! n!
n>0 n>1 n>1 n>1 n>0

nén tir () ta co

:L,’IL l,n xTL :L.’IL
E an——aozmg an— — T $§ ——E —

n! n! n! n!
n>0 n>0 n>0 n>0

n n

x ~
¥ E(z) = z:n>0 An MttpSQ/fbcom/YallleudlentLZ;W>0 nen

ng.com

1lvluyen®@hcmus.edu.vn
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E(x) —1=zFE(x) — z(xze® — €")
& (1-2)E(@@)=(1-2)ze"+1

Suy ra
E(x)= T
n>0 n>0
S ICLAED SUPTIY
n>0 [y n>0 )
x" x"
= p—
=D iy N
n>0 n>1

n

Nhu vay hé so cla m—' trong E(z) 1a n! +n. Do d6 a,, = n! + n.
n!

Vi du. Tim nghiém cta hé thic dé quy fr+1 =2(n+1)f, + (n+ 1)! J

v6i fo = 0.

ng.com https://fb.com/tailieudientucntt
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TL

Giai. Goi F(z) = 3,50 fn la ham sinh ma cia day {fy}n>0. Nhan
n!

ca hai vé clia hé thiic tren véi 2"/ (n + 1)!, va lay tdng v6i moi n > 0

ta dugc
an+1 +1 —2x2fn7+z$n+l

n>0 n>0 ) n>0

Do fop = 0 nén vé trai bang F(x), hang ti thi nhat clia vé phai bang
22 F (), va hang tit thit hai clia vé phai bang z/(1 — ). Do do, ta c6
dugce

F(z) = 20F (z) + —~

1—x
Suy ra, . o
=T a 2

Phan tich F(x) thanh téng cAc phan thiic don gidn ta dugc

1 1
Flz) = ——
e e N

ng.com https://fb.com/tailieudientucntt
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Ap dung cong thlIC

= —Zx”—l—z@x)": —Zn'ﬁ—l—zwn'ﬁ
e g

n>0 n>0 n>0 ) n>0

= >0 u”, ta duge

Do d6 he s6 cta x™/n! trong F(x) 1a

fn=—n!4+2"n! = (2" — 1)n!.

ng.com https://fb.com/tailieudientucntt
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