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

Ham sinh va hé thiic truy hoi (tiép)
08/10/2018 GV: Hoang Anh Ddc (bai tap)

Bai 1. Tim hé thitc truy hoi cho

(c) S6 cac chudi nhi phan do dai n c6 chita mot s6 chén céc s6 0.

Bai 2. Trong bai toan “Thap Ha Noi” (The Tower of Hanoi), cho trudc ba cot 1,2,3 va n
dia kich ¢& khac nhau dat & cot 1 nhu Hinh 1. Trong mdi mot lan chuyén dia, ban dugc
phép di chuyén mot dia tit cot nay sang cot khac, véi diéu kien khong c6 dia nao dat & trén
dia c6 kich ¢& nhé hon né trong tat ca cac cot. Muc tiéu cudi ciing 1a chuyén tat ca cac dia
tir cot 1 sang cot 3 st dung quy téc chuyén dia néu tren.

Hinh 1: Trang thai ban dau ctia bai toan “Thap Ha Noi”.

Goi H,, 1a s6 lan chuyén t6i thiéu dé chuyén n dia tir cot 1 sang cot 3.

(a) Tim he thic truy hoi cho H,. T d6, hdy tim cong thitc tudng minh ctia H,, theo n.

(b) Gia sit cac dia khong duge phép “nhdy” giita cot 1 va cot 3 ma chi c6 thé di chuyén
gitta cot 1 va cot 2, gitta cot 2 va cot 3. Tim hé thiic truy hoi va cong thitc tuong minh
cho H, trong truong hgp nay.

(c) Mot cach xép dia dugc goi la hgp lé néu khong c6 dia nao ndm trén dia bé hon né
trong tat ca cac cot. Chitng minh rang tat cd cac cach sap xép hop 1é xuét hién trong
cac bude chuyén ciia 151 gidi t6i thiéu ctia bai toan véi diéu kien & phan (b).
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Bai 3. Bai tap sau mo ta cac bude sit dung ham sinh dé giai hé thiic truy hoi (n+1)a,1 =

1
an+—',n20,ag:1.
n!

a) Goi G(z) 1a ham sinh ctia day {a,}. Chi ra rang G'(x) = G(z) + €* va G(0) = 1.
b) T phan (a), chi ra rang (e *G(z)) = 1, va két luan rang G(x) = xe® + €”.
c¢) Stt dung phan (b) dé tim cong thitc tudng minh cho ay,.

Bai 4. Sit dung ham sinh dé giai cac hé thic truy hdi sau:

(a) ar = 3ai_1+ 2, ag = 1.

(b) ar = ak—1 + 2ap—2 + Qk, ag =4,a1 = 12.
) arp = 4ap_1 — 4ap_o + k2, ag = 2,a1 = 5.
)

(c

(d) a, = a%_l/an_g, ag=1,a1 = 2.

S

Bai 5. Xét tro choi sau: Xép cac s6 tu nhién tit 1 dén n thanh mot vong tron theo thit tiy
tang dan theo chiéu kim dong ho. Bat dau tir 1, di theo chiéu kim dong ho, cit lan lugt giit
lai mot sd va x6a s6 tiép theo, dén khi ndo con lai ding mot s6 thi ditng. Goi s6 con lai 13
J(n). Vidy, v6i n = 5, cac s6 bi x6a lan lugt 1a 2,4,1,5, va J(5) =3

(a) Biéu dién J(2n) va J(2n + 1), n > 1, theo J(n).

(b) Chitng minh ring néun =2% +r v6i 0 <r <28 — 1 thi J(n) =2r + 1.

Bai 6. Mot hodn vi mat thit tu (derangement) o clia mot tap X gom n phan ti 14 mot
hoan vi thda man diéu kién o(x) # = v6i moi # € X. Goi s6 hodn vi mat thit ty ciia mot
tap n phan ti 1a D,,.

T
Tu phan (b), tim cong thiic tudng minh cta D,, theo n.
Chiing minh rang

n
n! = Z CﬁDn_k.
k=0
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