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Bai toan LAT GACH %
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MOt san choi clua tré em cé dang hinh chir nhat kich
thudc 2 x N (N < 1019).

Hay tinh xem c6 bao nhiéu cach khac nhau dé |4t san
chai bdi cac vién gach c& 1 x 2 sao cho khéng cé phan
gach nho nao thua ra ngoai va khéng coé ving dién tich
nao cua san choi khong dugc lat.

Néu so luong cach lat qua nhiéu, hay in ra 9 chif s6
cudi clia s6 cach dem duoc.
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\ Day so fibonacci "“%

= Nhac dén trong sach cla Leonardo Fibonacci ndm 1202
= \Vé sau md&i duoc Lucas goi la day so fibonacci (thé ky 19)
= Trwdc d6 mot s& nha toan hoc An D6 cling d3 ndi dén diy nay

= Xuat phat tlr quan sat trong ty nhién T
» Day:0,1,1,2,3,5,8, 13, 21, 34,... ﬁ T
" Dinh nghia: % h

F(0)=0 W

1)=1 et

F(n) = F(n-1) + F(n-2) % 8 E8
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Tinh so fibonacci thi n

int F1(int n) {
if (n > 1) return F1(n-1) + F1(n-2);
return n;

¥

int F2(int n) {
return (n > 1) ? F2(n-1) + F2(n-2) : n;
}

int F3(int n) {
int a[n+1l] = {0, 1};
for (int i = 2; 1 <= n; i++)
a[i] = a[i-1] + a[i-2];
return a[n];
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Tinh so fibonacci thi n

int F4(int n) {
if (n < 2) return n;
int a =0, b=1, c;

for (int 1 = 2; i <= n; i++) {

c=a+b; a=b; b =c;

}

return b;

int F(int n) {
if (n < 2) return n;
int a =0, b = 1;

for (int 1 = 2; i <= n; i++) {

b=a+b; a=b-a;

}

return b;
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Tinh chat cua day so fibonacci 5

F(n+1)=F(n)+F(n-1)

F(O)+F(1)+ F(2)+... +F(n)=F(n+2)-1
F(1)+2F(2)+3F(3)+...+nF(n)=nF(n+2)-F(n+3)+2
F(n+1) F(n-1) — F(n)? = (-1)"

F(n+k) = F(n) F(k-1) + F(n+1) F(k)

GCD(F(m), F(n)) = F(GCD(m,n ))
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Fn = Jg [(1 +2\/§)n N (1 —;/5)?1
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Tinh nhanh soO fibonacci1 tht n &=

= Dua trén tinh chat: F(n+k) = F(n) F(k-1) + F(n+1) F(k)
= Néu n = k:

= F(2k) = F(k) (F(k+1) + F(k-1))

= F(2k+1) = F(k+1)? + F(k)?

= Nhu vay dé tinh F(n) ta can tinh F(k+1), F(k) va F(k-1)
= Ta cd thé sir dung ki thuat dé quy cd nhd dé tinh theo
phuwong phap nay
= | oI
= SO lugng gia tri can nhd giam theo log, n
= SO budc tinh toan ciing la O(log,n)
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Tinh nhanh sd fibonacci th n

map<int, int> C;

c[e] = o, C[1] = 1, C[2] = 1

int F(int n) {
if (C.count(n) > @) return C[n];
int k = n / 2;
if (n % 2 ==1)
return C[n] = F(k+1) * F(k+1) + F(k) * F(k);
else
return C[n] = F(k) * (F(k + 1) + F(k-1));
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Tinh nhanh so fibonacci tht n hon nira! 5

= Dua trén tinh chat: F(n+k) = F(n) F(k-1) + F(n+1) F(k)
= Néu n = k:
= F(2k) = F(k) (F(k+1) + F(k-1))
= F(2k+1) = F(k+1)? + F(k)?
= Tiép tuc bién doi, néu n = k:
= F(2k) = F(k) (F(k+1) + F(k-1)) = F(k) (2F(k+1) — F(k))
= F(2k+1) = F(k+1)? + F(k)?
= Nhu vay ta chi can tinh F(k) va F(k+1)
= S(ra d6i: Moi Ian tinh toan ta tinh mét lwot cd F(n) va F(n+1)

= Khong st dung cache nita

= DY phirc tap van c¢& O(log, n) nhung nhanh hon dang ké
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Tinh nhanh so6 fibonacci thir n hon ntra! N

Y
Vioc S

pair<int, int> F(int n) {
if (n == @) return {0, 1};

auto fk = F(n / 2);
int a = fk.first * (2 * fk.second - fk.first);
int b = fk.first * fk.first + fk.second * fk.second;
if (n % 2)
return {b, a + b};
else

return {a, b};
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SO fibonacci thir n duot goc nhin ma tran N

&

= Dé chirng minh cong thirc

(Fn1 Fo)=(Fn2 Fni): (‘i’ 1)

= Pt bién phu P = G} 1)

= Ta viét cong thirc trén thanh (Fn  Fni) = (Fo Fi) - P"

= V& ban chat viéc tinh m{ clia ma tran P cé thé tinh nhanh
twong tu nhu tinh md s6 nguyén A"
= Cach lam trudc (& slide 10) ban chat [a phién ban tinh té cta ki
thuat nhan ma tran
= K7thudt nay con st dung trong nhiéu bai khac
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