SO GD&PT VINH PHUC  KY THI CHON HQC SINH GIOI LOP 9 THCS NAM HOQC 2023-2024
PE THI MON: TIN HQC
Thoi gian lam bai: 150 phiit (khéng ké thoi gian giao dé)

PE CHINH THUC

(Dé thi ¢6 02 trang)
Téng quan vé dé thi:
TT Tén bai Tén chwong trinh Tép dir liéu Tép két qua Thoi gian | Piém
1 | Cap sé/ pair.* pair.inp pair.out Is/test 7
2 | Truy van mang query.* query.inp query.out Is/test 7
3 | Xoan ¢ spiralp.* spiralp.inp spiralp.out Is/test 6

Luwu y: Thi sinh thay * trong tén chuwong trinh thanh PAS, CPP hodc PY tuy ngén ngit lap trinh ma thi sinh
s dung la Pascal, C++ hodc Python.

Lap chwong trinh gidi cac bai toan sau:

BAI 1. CAP SO [PAIR]

Cho hai s6 nguyén duong N, K. Hay lap trinh dém xem c6 bao nhi€u cdp s06 nguyén x, y théa man cac dicu
kién sau: ) . ) )

v Hai s6 x va y déu 1a s6 nguyén to;

vV 1<x<y<N;

v y—x=K.
Dir liéu:

e Gom mot dong duy nhét chira hai s6 nguyén duong N, K (1 < K < N < 109).

Keét qua:

e  Ghi trén mot dong gdm mot sé nguyén duy nhat 14 s6 lugng cip s6 dém dugc.
Vi du:

pair.inp pair.out Giai thich vi du
206 4 C6 bon cdp sb thoa man 1a: (5,11); (7,13); (11,17); (13,19)
Rang bugc:

e Subtask 1: 70% sb diém c6 1 < N < 100;

e Subtask 2: 30% s6 diém c6 100 < N < 1000000.

BAI 2. TRUY VAN MANG [QUERY]
Cho diy gébm N phan tir aq, a,, ..., ay. Ban can thuc hién P truy van, mdi truy van thudc mot trong hai
loai sau:
e Loai 1: Dich chuyén phan tir ¢ vi tri thit N vé vi tri thir 1, cac phan tir con lai dich sang phai mot vi tri;
e Loai 2: Tim doan con d¢ dai K c6 nhiéu phan tir gia tri bang 1 nhat. In ra sb lugng phan tir gia tri 1
trong doan tim duoc.
Dir liéu:
e Dong 1: Chira ba sé nguyén N,K,P (1 < N,K,P < 100000);
e Dong2: Chira N s6 nguyén ay, ay, ...,ay (0<a; <1; 1 <i <N);
e Dong 3: Chira mot xau bao gom P ky tu, ky tu thiri (1 < i < N) md ta truy van tha i véi ki ty <I” mo
ta truy van loai 1 va ki ty <?° mé ta truy vén loai 2.
Két qua:
e DGi v6i mdi truy van loai 2, in ra mot dong riéng biét gdbm mot sé nguyén 1a cau tra 10i cho truy van
tuong tng theo dung thir ty dau vao.

Vi du:
query.inp query.out Giai thich vi du
?341101 g Truyvéntl,lﬁ’nhét: 10101
o119 Sau truy van thir hai day tr¢ thanh: 11010
Y Sau truy van tht ba day tré thanh: 01101
Truy van thi tu: 011101
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Rang budc:

Subtask 1: 28% sb diém c6 xdu mo ta truy van chi bao gom dting mot ki tur <?°;
Subtask 2: 07% sb diém ¢6 1 < N, K, P < 100;

Subtask 3: 09% sb diém c6 1 < N,K, P < 1000,

o Subtask 4: 56% s diém khong c6 thém rang budc bo sung.

BAI 3. XOAN OC [SPIRALP]

Trén mot luoi kich thuée N X M 6 vuodng dO’l’l vi, nguoi ta dat mot quan co vao 6 trén cung bén trai. Cac
6 duoc dién so tir 1 dén N x M theo hinh xo4n ¢, bat dau tir 6 trén cung bén trai va huéng sang phai.

Trén ludi, moi 6 hodc c6 mau den hodc mau trang. O mau den biéu thi mot hd den, khong thé di chuyén
quén 0 vao 0 nay. O mau trang biéu thi mot vitri hop 1€, co thé di chuyén quén co vao 0 nay.

V61 mot s6 nguyén K cho trude, ban can tim cach di chuyén quan c& den 6 dugc danh s6 N x M bang
cach thyuc hién mot s6 bude di chuyén nhu sau: “gia str quin cd dang ¢ 6 ghi sb x thi ban c6 thé di chuyén nod
vao mot trong cac 6 ghi sé x + 1,x + 2, ..., x + K v6i diéu kién 6 d6 phai c6 mau tring”.

Hay lap trinh x&c dinh hai thong tin sau:

—  Can thyc hién it nhét bao nhiéu budc dé di chuyén quan co dén 6 duoc danh sb N x M?

—  Goi F(i) 1a sb cach di chuyén hop 1é khi quan cd dang & 6 mau tring dugc danh sd i, hiy tinh gia

tri: max (F(1),F(2),-:-,F(N x M)).
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Hinh trén minh hoa mot ban ¢ voi N =4, M = 5. Véi K = 4, tir 6 ¢6 s6 13 ta co thé dua quan co dén
6 ¢6 s6 15 hogc 17 nén F(13) = 2.
Dir liéu:
e Dong 1: Chira ba s6 nguyén N, M, K;
e Tiép theo 1a N dong, mdi dong chira M s nguyén 0 hodc 1 mé ta ludi. Véi sé 0 dai dién cho 6 mau
tréng, s6 1 dai dién cho 6 mau den.
Két qua:
e Ghi trén mot dong gom hai s6 nguyén P, Q 1a hai thong tin tim dugc. P 13 s6 budc di chuyén t6i thiéu
dé quan co dén duge 6 duoc danh sé N x M, Q 1a gia tri max (F (1), F(2), -, F(N x M)). Néu khong

¢6 cach dua quan co dén 6 dugc danh s6 N X M thi P = —1.
Vi du:
spiralp.inp | spiralp.out Giai thich
453 72 Mot trong cac cach di chuyén chi véi bay budc 1a: 1 —» 4 > 7 —» 10 > 13 -
01101 15 — 18 — 20. Khéng c6 cach nao di chuyén vai sé bude it hon bay.
(1) 8 } 8 (1) Hai vi trf c6 nhidu cich di chuyén hop 1¢ nhét 1a 15 va 17.
11011 e Vitri duoc danh sct) 15 co th{: di chuy{:n dé’n 17 hoac 18
e Vi tri dugc dadnh s6 17 c6 thé di chuyén dén 18 hoac 20
151 -11 Khong c6 cach di chuyén dén 6 duoc dénh so 5.
01001 Q = max (F(1),F(3),F(4)) = max(0,1,1) =1

Rang bugc:
e Subtask 1: 19% diém c6 N = 1; M <30000; K <100;
e Subtask 2: 13% diém c6 N = 1; M < 100000; K < 100000;
e Subtask 3: 18% diém c6 N < 200; M < 30000; K < 50;
e Subtask 4: 50% diém c6 N < 200; M < 30000; K < 6000000.

Hét
Thi sinh khong dwoc sur dung tai lieu. Can bo coi thi khong giai thich gi thém.
Hova tén thi Sinh: .........ccococoiieiiiiei i iee i eee e, SO bao danh: ..o,
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