SO GIAO D({c VADAO TAO KY THI CHON HQC SINH GIOI THANH PHO
HA NOI LOP 12 THPT NAM HOQC 2024-2025
PE CHINH THUC Moén thi: TIN HQC
3 Ngay thi: 08 thdang 01 ndm 2025
(Dé thi c6 04 trang) Thoi gian lam bai: 180 phit
TONG QUAN BAI THI
STT | Tén bai | Tén file chwong trinh | Tén file dir liéu vao | Tén file kat qué ra | Piém
Bail | Khéasé KHOASO.* KHOASO.INP KHOASO.OUT 5,0
Bai I | Mua sim MUASAM.* MUASAM.INP MUASAM.OUT | 5,0
Bai Il | Pén 1ong DENLONG.* DENLONG.INP | DENLONG.OUT | 4,0
Bai IV | Trd choi TROCHOL.* TROCHOLINP TROCHOLOUT | 3,0
Bai V | Hji chg HOICHO.* HOICHO.INP HOICHO.OUT 3,0

Chii j: Ddu * dirge thay thé bi PAS, CPP, PY ciia ngon ngit Igp trink duwye sie dgng twong leng la Pascal,
C/C++ hogic Python.

Bai I. Kho4 s6 (5,0 diém)

Hai dung 6 khéa sé (Hinh anh) dé khéa tii c4 nhén tai doi tuyén.
Khéa gbm c6 bén vong s6, mdi vong gbm 10 chir sb tir 0 dén 9. Cac vong
s6 cia khéa nay c6 thé xoay trdn theo chiéu kim déng hd hogc ngugc lai.

Hai d#t mat khiu khoa ciia minh theo thir tw tir trén xubng dudi cua
vi tri chét 12 {2,0,2,5}. M3i 14n khéa, Hai xoay c4c sb di, khi nao muén mé
thi lai dua c4c s6 vé ding day {2,0,2,5}. M3i 1an xoay thi mét chir sb s&
chuyén thanh s ké bén trai hoic ké bén phai ciia né.

Chii §: ké bén tri ciia 0 12 9, k& bén phai cia 9 12 0.

Yéu cdu: Cho biét 4 chir s6 A, B, C, D 1an luot Ia céc chit sb dang
xuét hién tir trén xuéng dudi ciia vi tri chét. Em hdy lép trinh tinh gitip
Hai xem phai xoay it nhit bao nhiéu I1an dé c6 thé m¢ khéa.

Diz ligu vio tir file vin bin KHOASO.INP: Gdm bén chit s6 A, B, C,D trén cing mdt dong,
cach nhau béi mot ddu cach (0 < 4,B,C,D < 9).

Két qud ghi ra file viin bin KHOASO.OUT: Mot s nguyén duy nhét 13 két qua ctia bai toan.

vi tri chét

Hinh anh

Vidu:
KHOASO.INP | KHOASO.OUT GIAI THICH
2381 11 Céch xoay it l4n nhit dé md khéa la:

- Chir s thir nhét gitr nguyén; -

- Chir s6 thir hai xoay tir 3 thanh 0 mét 3 1in xoay;

- Chit sb thit ba xoay tir 8 thanh 2 mét 4 14n xoay nhu sau:
8-59-0-1-2; '

| - Chir s6 thir tu xoay tir 1 thanh 5 mét 4 l4n xoay;
Téng s6 14n xoay 13: 0+ 3 + 4 + 4 = 11.

Bai IL. Mua sim (5,0 diém) : ‘ :
Mot cira hang trén san thuong mai dién tir c6 N san phdm khéc nhau dugc niém yét véi gid tién
1an lugt 1a Ay, Ay, ..., Ay. Viét mudn mua hai sin phdm, m&i san phdm mua t6i da mot 13n, sao cho
tdng sb tién phai tra nm trong khoang tir L’dén R. :
Yéu cdu: Em hay lap trinh dua ra s tién nhd nhat ma Viét phai tra khi mua hai san phim
khac nhau ma tdng s6 tién phai tra nim trong doan [L, R].
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Dit ligu vao tir file vin ban MUASAM.INP: )
6. .
e Dong déu tién gdm ba sé nguyén duong N,L,R (N <10%1 SgL $<R' _<; }VO );
e Dong thit hai gdm N sé nguyén duong Ay, Az - v‘AN (Af <107 15— LS ) v
Két qua ghi ra file viin bin MUASAM.OUT: M{t so nguyen duy nhét 12 két qué cua bai toan.
Di ligu dim bao ludn tdn tai it nhét mot cdch mua thoa man.

Vi du: S
MUASAM.INP MUASAM.OUT GIAITHICH
559 6 Mua hai san pham 2 va 5 v6i tong s tién
81225 phai tra 12 6.
Rang bupc:

o C680% sb test tmg vdi 80% sb diém co N < 10%;
o 20% s test con lai tmg v6i 20% sb diém khong c6 rang budc gi thém.

Bai ITL. Dén 18ng (4,0 diém) ;
Khu phé Nam & da treo N chiéc dén Iong, duge danh s6 tix 1 dén N, tir tréi sang phai. Ban dau,
chiéc dén 1dng thir i c6 mau ki hidu 4; (1 < 4; <9). Mot ddy dén 16ng lién tiép dugc goi la
“cat twdmg” néu c6 khong qué K mau khéc nhau, d¢ dai ciia dy dén dugc tinh 1a s6 lwong dén trong
day dé.
P& chio mimg nim méi sip dén, khu phé ciia Nam quyét dinh thay mot sé deén sao cho xuit
hién ddy dén “céit twdmg” 12 dai nhét c6 thé. Do ngén sich c6 han, khu phd chi thay thé duoc thi da X
chiéc dén 1ong.
Vidu: Véi K = 2, xét ddy 6 dén 16ng lién tiép c6 ki hiéu mau clia timg chiéc 1a {4,1,5,3,3,1}.
Day niy dang xuft hién ddy “cat twomg” dai nhit c6 do dai 3 1a {5,3,3} hodc {3,3,1}. Khi X =1,
ta c6 thé thay dén thir 3 thanh mau 1 hoc mau 3, dugc ddy dén c6 ki hi¢u mau 1a {4,1,1,3,3,1} hodc
{4,1,3,3,3,1} thi s& xuft hién day “c4t twdng” dai nhit c6 d¢ dai 5.
Yéu cdu: Em hiy lap trinh x4c dinh dd dai 16n nhét ciia day dén “cat twémg” sau khi thay thé
tbi da X chiéc dén 16ng.
Diz ligu vao tic file vin ban DENLONG.INP:
e Dong dAu tién gdm ba sb nguyén duong lin lugt A N,K,X (1<K <9; 1< X <N <10°)
v6i N 12 sb dén 18ng d4 treo, K 13 gid tri 16n nhét vé s mau trong day dén “cét twdmg?,
X 14 s lugng dén nhidu nhét c6 thé thay thé;
e Dong thir hai gdm N s6 nguyén duong A; md ta mau cla chiéc denthir i (1 < A4; <9).
K& qua ghi ra file vin bin DENLONG.OUT: Mdt s nguyén duy nhét 1 két qua ciia bai todn.

Vidu:
DENLONG.INP | DENLONG.OUT | GIAI THICH
6 2 2 5 ‘ MOt trong nhimg céch thay thé 2 chiéc dén dé khu phd
193235 xuét hién day 5 den lién tiép “cat twdmng” la:
- Thay thé dén thir 2 thanh mau 3, thay thé dén thi 4
thanh mau 3;
- Ddy den sau khi thay thé s& c6 mau: {1,3,3,3,3, 5}
Rang bujc:

o C640% sb test img v6i 40% sb diém cita bai thoa man: N < 10%; 1 < 4; < 2;

o 30% s test khac tmg véi 30% sb diém ciia bai thoaman: N < 103 K =X = 1;
o 20% so test khéc tmg v6i 20% sb diém ciia bai thod man: N < 105; K = 1;

e 10% s0 test cdn lai img v&i 10% sé diém cua bai khéng cé rang budc gi thém.
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Bai IV. Trd choi (3,0 diém)

Cong ty ciia Chién td chirc trd choi chon s6 trong budi tiéc cudi nam. Ban 6 chirc chuén bj sén
mot b s6 gdm N sb nguyén A4,, 4,, ..., Ay va N thm thé. Trén m&i tm thé ghi mt sb tw nhién c6
gié tri tir 1 dén N, céc gid trj trén thé doi mdt khéc nhau. Ban td chirc s& phat cho m&i ngudi choi mét
t4m thé bét ky trong N tAm thé trén. Luat choi dwa ra nhu sau:

- Gia st ngudi choi nhén duge tAm thé ghi s6 nguyén K;

- Sau d6, ngudi choi chon ra tdi da K doan con trén bd s6 ban ddu ma Ban td chirc da chuén bj,
m&i doan gdm mdt hojic nhiéu phin tr lién tiép, cac doan con khong c6 phan tir chung. Ngudi choi
¢6 quyén khong chon doan con nao;

- Diém cia ngudi choi 12 tdng céc s8 trong céc doan da chon. Ban td chirc & trao phin thuéng
twong img Vi s6 diém ma ngudi choi dat duge.

Yéu cdu: C6 Q ngudi choi khdc nhau. Em hay I8p trinh dua ra s6 diém I6n nhét ma méi
ngudi choi ¢6 thé nhan dwgr.

Dit li¢u vao tix file vin bin TROCHOLINP:

o Ddng dAu tién chira hai s6 nguyén N,Q (1 < Q < N < 10°) twong émg s6 lugng phén tir

trong bd sd va s lwong ngudi tham gia trd choi;

e Dong thir hai chira N s6 nguyén, s nguyén thir i bidu dién gi4 trj cia 4; (—10* < 4; < 10%);

o Dong thir ba chira Q s§ nguyén, s6 nguyén thir i 14 K; (1 < K; < N) md ta s6 ghi trén thm

thé cdia ngudi choi thir i . Céc K; dém bao phén biét va dugce sép xép theo thir tyr ting dan.

Két qud ghi ra file vin bin TROCHOLOUT: Gdm Q dong, dong thir i twong tmg 1 két qua
cuia ngudi choi thit i khi dugce phat thm thé ghi s6 K;.

Vi du:
TROCHOLINP TROCHOLOUT GIAI THICH
53 3 - V6i Ky = 1, chon doan [5,5];
1-12-23 5 - Véi K, = 2, chon doan [3,3] va doan [5,5];
125 6 - Véi K3 = 5, chon doan [1,1], [3,3] va [5,5].
Rang bugc:
o C620% sb test tmg véi 20% s6 diém c6 N < 105, Q = 1; K = 1;
e 20% sb test khéc tmg v6i 20% s6 diém c6 N <105 Q =1; K < 2;
e 20% sb test khac img v6i 20% sb diém c6 N < 10°%; Q = 1; K < 50,
o 20% s test khac img v6i 20% sb diém c6 N < 10%; Q = 1; K < N;
o 20% sb test con lai (mg véi 20% sb diém khong c6 rang budc gi thém.
Bai V. Hji chy (3,0 diém)

Thiing tham gia thir thach “check-in” trong hdi chg tét ciia thanh phé. Hoi chg gdm c6 N diém
bén hang dugc dénh sb tir 1 dén N. Cc diém bén hang duoc ndi véi nhau bdi M dudng hai chidu,
mbi dudng c6 mdt cira chéin v6i mé khéa 12 mdt s6 nguyén duong. Céc mi khod trén cira chén 12 doi mot
khéc nhau. C6 K diém bén hang dic biét Sy, S, ..., Sk 12 diém “check-in” dé hoan thanh thr thich.

. O mbi lugt, ban dhu cira chin tai thf ca cAc con durdmg déu khoa. Ngudi choi s& nhan duge théng tin
£6m hai s6 ty nhién X va D twong tmg I s8 hi¢u ciia didm ban hang xuét phét va chia khéa c6 sé D.
Chia khéa c6 s6 D s& mé duge nhimg canh cira 6 ma khéa 13 bdi cia D, Vi dy: chia khod o6 s& 2 s&
mé duge cie cnh cira bj khéa boi ma khod 1a 2,4,6,8,...; chia ¢6 s6 7 s& m¢ dugc cdc cira bi khéa
boi md khoé 12 7,14, 21,28, ... Nguwi choi cin tim dudng di nhu sau: ]

- Xubt phat tir diém ban hang X;

- Dich dén 12 mdt trong céc diém ban hang diic bigt S,, S,, wWish

- S0 lugng con dudmg di qua 12 nho nhét,

YéuA cdu: Théng tham gia Q luot choi, véi mdi lugt Thiing nhn duge mt cip s (X, D).
Em hay 13p trinh dua ra s6 lwgng con duomg nhd nhét Thing cin di qua dé dén dich tai m3i lugt choi.
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Dt ligu vao tir file vin bin HOICHO.INP: i

o e - R £
tuong ing lan hrgt 14 sé lrgng diém ban hang, s6 lugng con dudng néi giita N diém b4n, sb

lugng diém ban dic biét va sb lugt choi; e
* Dong thir hai gém K s6 nguyén duong S, Sz, ., Sx (1 S S{ < N;1< i < K) mb ta che

diém bén hang dic biét; ke .
® M dong sau, m3i dong gdm ba sé nguyén u,v,c (1 <u,v <N;1<c < 10 ) m§ td c6 mot

dudng hai chiéu néi gitta diém bén u va diém bén v ma trén dudng d6 c6 mot canh cira chén

véima khéa 13 c; L .
® Q dong sau, mbi dong gbm hai s nguyén X va D la thong tin cila mbi lugt choi. "
Két qua ghi ra file vin bin HOICHO.OUT: Gdm Q dong, tuong g \;01 Q lugt Cilo’lz néu co
dudng di thoa man yéu ciu d bai thi in ra s6 con dudng nhé nhit Théng can di qua dé dén dich,
ngugc lai, néu khong 6 cich nao dé di dén dich thi in ra —1.

Vi dy: . -
GIAI THICH

HOICHO.INP HOICHO.OUT
5724 2 -Oluqtchoil,céthéchgndubngdi:1—»3—>5ho§c
45 =1 1> 3 > 4 déu c6 s6 lugng con dudng di qua nhé nhit 1a 2;
3414 1 - O luot choi 2, khong ¢6 dudng di thoa man;
1216 3 - O Iugt choi 3, ¢6 thé chon dudng di: 1 - 4.
245 -Gluqtchoi4,céthéchqnduongdi:2—>1—>3—>5.
147
4509
138
35 4
1-2
15
11 ’
2 4
Rang bugc:

* C630% sb test img véi 309% 4 dimc6Q=1;p = 1;
15% sb test khac img véi 159, sddiémc6 K =1, p < 10;

25% s6 test khac img véi 25% s6 diém c6'D < 10;

20% s0 test khéc img véi 20% s6 diém c6 D < 10%;

10% s test con lai tmg voi 10% s6 didm khong ¢6 rang busc gi them,

....... HET i s
Gidm thi coi thi khong gigi hich gi them,
Floten sinhic..onsosisismiaiccs it S6bdo dank: ........ . .
Ho tén va chir ki cia gidm thi s§ 1 Ho tén va chir ki cua gigm thi s8 2:

47 = A
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