Toén rdi rac GV: Phan Thj Ha Duong (ly thuyét)

Ham sinh va hé thic truy hoi
01/10/2018 GV: Hoang Anh Ddc (bai tap)

Bai 1. Tim ham sinh cta cic day sau dudi dang tudng minh:

1,3,9,27,81,243,729, ...

(a
(b

0,0,3,-3,3,-3,3,-3,...

)
)
(c) 1,2,1,1,1,1,1,1,1,...
(d) 0,0,0,1,2,3,4, ...

)

(e) 1,0,1,0,1,0,1,0...

1

_;U.

Vi duy, dang tudng minh ctia ham sinh cta day 1,1,1,1,... 1a ]
(Ggi 9: C6 thé tham khéo bang mot s6 ham sinh thudng dimng & cudi tai lieu nay.)
Bai 2. Tim cong thitc cho s6 hang tong quat a, ciia diy {a,} c6 ham sinh I3
(a) Bz —4)3
1
b) —
(b) 1 — 222

1
142 — 222

X

(Ggi j: C6 thé tham khao bang mot sé ham sinh thudng diing & cudi tai licu nay.)

Bai 3. Giai thich cach sit dung ham sinh dé tinh

(a) sb cach chia 15 qua bong hoan toan giéng nhau cho sau ban va mdi ban nhan dugce it
nhat mot qua nhung khong nhiéu hon ba qua béng.
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(b) sb cach chon 14 qua béng tit mot 16 bong gom vo s6 cac qua bong mau dd, xanh, va
vang, sao cho c6 it nhat 3 qua va nhiéu nhat 10 qua béng xanh dude chon, gia thiét
rang thi ty Iga chon trude sau ciia cdc qua béng 14 khong quan trong.

(c) sb cach chia n dong xu giéng hét nhau vao 5 hop théa man diéu kién: s6 dong xu &
hop 1 va hop 2 1a s6 chén va khong qua 10, va cac hop con lai chita 3 dén 5 dong xu.

(d) s6 cac tit khac nhau c6 4 ky tu duge tao thanh tit cac chit cai a,b, ¢ va mdi tir chita it
nhat hai chi a.

(e) s6 cach sip xép khac nhau ctia n vat chon ra tit 4 loai vat thé khac nhau, mdi loai vat
thé xuat hién it nhat 2 1an va khong qua 5 lan.
Bai 4. (a) Ching minh réing 1/(1 — 2 — 22 — 23 — 2% — 25 — 2°) 13 ham sinh clia 86 cach
thu dugc tong bing n khi mot xtc xic duge gieo nhiéu lan lien tiép va thi tu cac lan
gieo la quan trong.

24

5 1a ham sinh ctia day {n*}.

(b) Chiing minh rang A2

(c) Chitng minh rang (z2+4x)/(1—x)* 1a ham sinh ctia day {a,}, véi a, = 124+22+- - -+n?.
T d6, hay tim cong thitc tudng minh cho téng 12 + 22 + - - - + n? theo n.

Bai 5. St dung ham sinh dé tim cong thic ciia s6 Fibonacci Fj theo i. S6 Fibonacci duge
dinh nghia nhu sau: Fp =0, Fy =1, va F; = F; 1+ F;_o v6i i > 2.

Bai 6. Giai cac hé thic truy hoi sau

Bai 7. (a) Tim hé thitc truy hoi ciia s6 cac day ag, asg, . .., a, théa man diéu kién a; = 1,
ap =mn,va aj < ajt1 v6ij € {1,2,...,k—1}, vin 1a mot s6 nguyén duong. Véi n > 2
thi c6 bao nhiéu day théa man diéu kién deé ra?

(b) Tim he thic truy hoi clia s6 cdc xau nhi phan do dai n c¢6 chita 01. V6i n > 0 thi c6
bao nhiéu xau nhi phan thoéa man diéu kién dé ra?

Bai 8. Giai cac hé thitc truy hoi dong thoi sau:
ap = 3ap—1+2b, 1
by ap—1+ 2b,_1

vii ag = 1 va by = 2.
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Bai 9. Xét mot he thong ma héa thong tin st dung cac chudi ky tu co s6 4 (cac ky tu thuoc
tap {0,1,2,3}). Mot chudi ky tu duge goi la hgp I¢ néu s6 cac s6 0 va s6 céc s6 1 trong tir
khoa déu 1a s6 chin. Goi ay, 14 s6 cac chudi hgp 1é gom n ky tu. Goi by, ¢,, va d,, lan lugt 13
s6 cac chudi gom n ky ty co sd 4 ¢6 chita mot s6 chin cac s6 0 va mot s6 18 cac sd 1, chita
mot s6 1é cac s6 0 va mot s6 chan cac s6 1, va chita mot s6 18 cac s6 0 va mot so 1é cac s6 1.

(a) Chiing minh ring d, = 4" — a,, — b, — ¢,. St dung déng thitc nay dé chi ra ring
Unt+1 = 2apn + by + ¢p; bpp1 = by — ¢ +4"; va cpyp1 = ¢ — by + 4™

(b) Tim al,bl,cl, va dl.

(c) St dung phan (a) va (b) dé tim as, b3, c3, va ds.

(d) St dung céc hé thiic truy hdi & phan (a) va cic diéu kien ban dau & phan (b) dé
thanh l1ap ba phuong trinh tuong ting véi cac ham sinh A(x), B(z), va C(z)
day {an},{bn}, va {cn}.

(e) Giai hé ba phuong trinh thu duge tit phan (d) dé thu dugc cong thitc tusng minh
ctia A(x), B(z), va C(x), va sit dung cic cong thitc nay dé suy ra cic cong thiic clia
Gy by Cry VA dyy.

cua cac
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542 8/ Advanced Counting Techniques

TABLE 1 Useful Generating Functions.
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Note: The series for the last two generating functions can be found in most calculus books when power series are discussed.




