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PE THI CHINH THUC

(Pé thi nay c6 04 trang)

TONG QUAN
Bai Bai 1 Bai 2 Bai 3 Bai 4
Tép chwong trinh che.* rab.* gcd. * new. *
Tép dir li€u vao che.inp rab.inp gcd.inp new.inp
Tép dir liéu ra che.out rab.out gcd.out new.out
Gio6i han thoi gian 1 gidy/test 1 giay/test 1 giady/test 1 gidy/test
Gidi han by nh¢ 1024 MB 1024 MB 1024 MB 1024 MB
. 6 6 5 3

Diém 20

Déu * duoc thay thé boi pas hoidc cpp hodc py cta ngdn ngit 1ap trinh duoc sir dung twong Gng 1a
Pascal hoac C++ hoac Python.

Bai 1. Choi co vua (tép chuong trinh: che .pas néu ngdn ngi lap trinh 13 Pascal, che . cpp néu
ngdn ngir lap trinh 1a C++, che . py néu ngdn ngi 1ap trinh 14 Python)

An thich choi ¢ vua va ban ciia anh dy 1a Binh ciing vay. Ho d3 choi véi nhau n van dau lién tiép. Véi
moi van dau, ta biét ai la nguoi chién thang va khong c6 van dau nao két thiic vai két qua hoa.

Bay gio An tu hoi, ai thing nhiéu tran hon, anh 4y hay Binh? Ban hay gilp anh ta xac dinh diéu nay.
Dir liéu: Vao tir tép van ban che . inp:
e DONg dau tién chtra s6 nguyén n (1 < n < 105) la s6 van dau da choi;

e DONg thr hai chira mot xau s bao gom n ki ty viét hoa ‘A’ va B’ 1a két qua cua mdi van dau. Ky
tu thir i cia xau bang ‘A’ néu An thang van thir i va ‘B’ néu Binh thang van th i.

Két qua: Ghi ra tép vian ban che . out. Néu An thing nhiéu van hon Binh thi ghi ra “>”. Néu An thing
it van hon Binh thi ghi ra “<”. Néu An va Binh c6 s van thiang bang nhau thi ghi ra “=",

Vi du:

che.inp

che.out

6
ABAAAA

>

5

<

BBBAABA
6 =
BABABA

Trong vi du dau tién, An thiang 5 van va Binh thang 1 van, do d6 cau tra 10i 1a “>”.
Trong vi du thtr hai, An thiang 3 van va Binh thang 4 van, do d6 cau tra 10i 1a “<”.
Trong vi du thir ba, ca An va Binh déu théng 3 van, do do6 cau tra 101 1a “=".

Rang budc:

e C050% sb test ing voi 50% sb diém cua bai thoa man: 1 < n < 100;
e 50% s0 test con lai ung vai 50% so diém cua bai khong co6 rang budc gi thém.

Bai 2. Hai con thé (tép chuong trinh: rab.pas néu ngdn ngit lap trinh 1 Pascal, rab . cpp néu
ngdn ngit 14p trinh 1a C++, rab . py néu ngdn ngi 1ap trinh 1a Python)
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An dang choi trong cdng vién nhin thay hai con tho tring va xam dang nhay vé phia nhau. Vi tri cua hai
con tho c6 thé dugc biéu dién dudi dang toa d6 nguyén tren mot truc s6. Con tho trang hién dang o vitri
x va con tho xam hién dang & vitri y (x < y). Ctr sau mdi gidy, hai con tho lai ciing nhay dén mot vi tri
khac. Con tho tring nhay theo hudng duong va do dai mdi budc nhay bang a, tic 1a néu vi tri hién tai
la xo thi sau khi nhay n6 s& dén vitri xo + a. Con tho xam nhay theo hudng am va do dai mdi budc nhay
bang b, tirc 1a néu vi tri hién tai 1a yo thi sau khi nhay né s& dén vi tri yo — b.

b b b

—>
y

Vidy, giastx = 0, y = 10, a = 3 va b = 2. Sau gidy thir nhat, mdi con tho s& & vi tri 3 va 8. Sau gidy
thir hai, ca hai con tho s€ ¢ cung vi tri 6.

Béy gid An ty hoi: Liéu hai con tho ¢6 ¢ ciing mét vi tri vao cing mot thoi diém khong? Néu co thi s&
mat bao 1au? Ban hay giap An nhe.

Dir ligu: Vao tir tép vin ban rab.inp gom mot dong chia 4 s nguyén x, v, a va b
(0<x<y<105 1 <a b < 10%) tuong tmg la vi tri hién tai cta con tho trang, vi tri hién tai ctia
con tho xam, d6 dai moi bude nhay cua con tho trang va d6 dai moi budc nhay cia con tho xam.

Két qua: Ghi ra tép van ban rab . out. Néu hai con tho khong bao gio dong thoi & cling mot vi tri thi

ghi ra —1. Nguoc lai ghi ra mot s nguyén duy nhét 12 s6 gidy ma hai con thé s& can dé dong thoi & cling
mot vi tri.

Vi du:
rab.inp rab.out
0 10 3 2 2
0 10 3 3 -1

Vi du dau tién d3 duge giai thich & trén.
Vi du thir hai:
e Sau gidy thi nhat, con tho trang & vi tri 3 va con tho xam & vi tri 7;
e Sau giay tht hai, con tho trang ¢ vi tri 6 va con tho xam ¢ vi tri 4;
e Tugidy thi ba trd di cac con tho sé khdng bao gio & cung mét vi tri, vi khoang cach gitra hai con
tho sau do s€ chi tang.
Rang bugc:
e C060% sb test tng vGi 60% sé diém cua bai thoaman: 0 < x <y <107val < a, b < 107,
e 20% s0 test khéac tng vaoi 20% s6 diém cua bai théa man: a = b;
e 20% s0 test con lai irng véi 20% so diém cua bai khéng co rang budc gi thém.
Bai 3. Thw gian (tép chuong trinh: gcd . pas néu ngdn ngit lap trinh 1a Pascal, gcd . cpp néu ngdn
ngilr 1ap trinh 1a C++, gcd . py néu ngdn ngilr 1ap trinh la Python)

An da nghi ra mgt nhiém vu cho ban than de thu gian mot chat. Anh ta chon hai s6 nguyén duong a va
b, rdi tinh woc s6 chung 16n nhét cua cac sé nguyén “a giai thira” va “b giai thira”, tc 14 An mudn tim
UCLN(a!, b!).

Ta biét rang giai thira ciia s6 nguyén dwong n, ki hiéu 1a n!, la tich cua tat ca cac s6 nguyén dwong nho
hon hoac bangn. Nhuvayn! =1 x2 X .. Xx(n—1) Xxn. Vidu: 1! =1,4 =1 X2 X3 X 4 = 24,

Nhéc lai ring uéc s6 chung 16n nhat cua hai s6 nguyén duong x va y, ki hiéu 1a UCLN(x, y), 1a sb
nguyén duong g 16n nhat sao cho q la udc ctua ca x va y.

Ban c6 thé giai quyét duoc nhiém vu ctiia An khdng?
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Dir liéu: Vao tir tép van ban gcd. inp gom maot dong chtra hai s6 nguyén a va b (1 < a,b < 109

min(a, b) < 20, & d6 min(a, b) 1a s6 nho nhét trong hai s6 a, b).

Két qua: Ghi ra tép vin ban gcd. out gdm mot dong chira mot sé nguyén 1a woc s chung 16n nhit

cua cac so nguyén a! va b!.
Vi du:

gcd.inp gcd.out

4 3 6

17 15 1307674368000
16 763121621 20922789888000

Trong vi dy dau tién, 4! = 1 x 2 x 3 x 4 =24 va 3! = 1 X 2 X 3 = 6, Vi vdy udc chung 16n nhit cua
cac so nguyén 24 va 6 bang 6.

Rang budc:

e C060% sb test ung vai 60% sb diém caa bai thoaman: 1 < a, b < 12;
e 20% s0 test khac tng vai 20% s6 diém cua bai théaman: 1 < a, b < 20;
e 20% s0 test con lai ung vai 20% so diém cua bai khong ¢ rang budc gi thém.

Bai 4. Tét & truwong (tép chuong trinh: new. pas néu ngdn ngit 1ap trinh 1a Pascal, new . cpp néu
ngon ngir 1ap trinh 1a C++, new . py néu ngdn ngir 1ap trinh 1a Python)

Nha truong da chuan bi sin sang cho nim mdi va ¢ gido quyét dinh t6 chirc cho cac hoc sinh lam cac
do trang tri va giri ching dén 6ng gia Noel dé trang tri cho cac chl tuan 1oc.

Céc hoc sinh thich tha véi y twong va lam ra a ngdi sao va b bong tuyét tir glay Bay gio ho dang co ké
hoach gui cho 6ng gia Noel. Cac hoc sinh thich nhimg d6 trang tri caa minh dén néi ho mubn giir lai
mot vai do trang tri, néu co thé. Do d6, cac hoc sinh ¢6 thé giri x ngdi sao va y bdng tuyét cho 6ng gia
Noel, trongd6 0 < x < a va0 < y < b. Pé tranh 6ng gia Noel budn, cac hoc sinh phai giri cho ng it
nhat mot do trang tri, tuc 1a diéu kién x + y > 0 phai duoc thoa man.

Dé tit ca cAc con tuan 1oc trong dep mét, mdi con phai ¢ s6 luong do trang tri nhu nhau. Pugc biét, ng
gia Noel c6 n con tuan loc nén néu guri x ngdi sao va y bong tuyét thi x + y can phai chia hét cho n.

Co gido bat dau quan tdm: c6 bao nhiéu cach khac nhau dé soan mot buu kién cho ong gia Noel. Hai
cach dugc coi la khac nhau néu chung khac nhau vé s6 lugng ngdi sao hoac so lugng bong tuyét.

Dir liéu: Vao tir tép vin ban new . inp gém maot dong chiraba sé nguyénn, a vab tuong ting 1a sé tuan
16c ma 6ng gia Noel ¢, s6 ngbi sao va so bong tuyet ma hoc sinh lam dugc (4 < n < 10% 0 < a, b <
109).

Két qua: Ghi ra tép van ban new.out trén mot dong chira mot s6 nguyén 1a sé cach 1am mot goi buu
kién cho 6ng gia Noel.

Vi du:
new.inp new.out
4 2 2 1
4 4 4 S
6 5 5 5
8 13 17 30

Trong vi du dau tién, 6ng gia Noel c6 4 con tuan 16c, cac hoc sinh 1am duogc 2 ngdi sao va 2 bdng tuyét.
Chi c6 mot buu kién phu hgp ¢ day la ban can gui tat ca cac do trang tri da lam duoc.

O vidu thir hai, 6ng gia Noel cling c6 4 con tuan 16¢, nhung cac hoc sinh da lam dugc 4 ngﬁi sao va 4
bong tuyét. C6 6 buu kién phu hop la: 0 ng0| sao va 4 bong tuyét, 1 ng0| sa0 va 3 bong tuyét, 2 ng0|
sao va 2 bong tuyét, 3 ngbi sao va 1 bong tuyét, 4 ngdi sao va 0 bong tuyét, 4 ngdi sao va 4 bong tuyét.
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Rang budc:

o C0H25% sb test img véi 25% sd diém cua bai thoa man: a, b < 103;

e 10% sb test khac tng vai 10% sb diém cua bai thoa man: a = 0;

o 10% s test khac tng véi 10% sb diém caa bai thoa mén: a, b < n < 106;
e 10% s test khac wng vai 10% s diém cua bai thoa man: a, b < 106;

e 15% s test khac wng vai 15% sé diém cua bai thoa man: n < 103;
e 15% s test khac wng vai 15% sé diém cua bai théa man: n < 106;
e 15% s0 test con lai irng véi 15% so diém cua bai khéng co rang budc gi thém.

_____________________________ Hét
- Thi sinh khong dugc sir dung tai liéu;
- Giam thi khong giai thich gi thém.
HO VA BN thi SINNT oot SO A0 AANN: ..o
Chit ki ctia gidm thi 1:.........ccccooovviiiiniiiiienini e Chit ki ctia Giam thi 2:........ccccooviviiiiiiiii e
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