(Pé thi gom 04 trang) KY THI CHON HQC SINH GIOI
LAN THU XVII, NAM 2026
PE THI MON: TIN HQC - LOP 11
Thoi gian 1am bai: 180 phut
(khong ké thoi gian giao dé)

TONG QUAN PE THI
.. N Tén file Tén file divr | Tén file két i
Bai Tén bai R A s ) Diém
chwong trinh liéu vao qua ra
1 | Doiban CAPDOI.* CAPDOILINP | CAPDOI.OUT 6,0
2 | Robot ROBOT.* ROBOT.INP ROBOT.OUT 7,0
3 | Cay TREE.* TREE.INP TREE.OUT 7,0

Ddu * dwoc thay thé béi PY, PAS hodc CPP ciia ngén ngir ldp trinh dwoc st
dung twong wng la Python, Pascal hoac C++. Hdy ldp trinh gidi cdc bai toan sau:
Bai 1. (6,0 diém) Cip doi

Trong mot budi hoc cia mot 16p hoc no, ¢6 gido chi nhi¢m mudn to chirc hoat
dong “cap doi cung tién” nham nang cao tinh ban ciing nhu cai thién thanh tich hoc
tap cua cac ban. Theo d9, co gido s& chia cac ban thanh cip sao cho mdi ban trong
16p duoc ghép voi chinh xac mdt ban khac. Qua khao sat vé so thich ghép cip cia
cac ban, ¢ gido biét duoc trong 16p co:

e aban nam mudn duoc ghép cdp vdi mot ban nam khéc;
¢ b ban nam muén dugc ghép cip véi mot ban nik;

e ¢ ban nit mudn duoc ghép cap véi mot ban nira khéc va;
e d ban nita mudn dugc ghép cip véi mot ban nam.

Pé nhimng “doi ban cung tién” duoc hiéu qua, co gido s& ghép cip sao cho sd
ban dugc ghép cip theo ¥ mudn 13 16n nhat. Cac ban hiy gitp c6 gido nhé.

Dir liéu vao: Tu file van ban CAPDOLINP gom

Dong dau tién chira c6 nguyén t (1 < t < 20) 1a s6 bo dir lidu. Tiép theo 1a
t dong, mdi dong gdm bdn 6 nguyén a,b,c,d (1 < a,b,b,d < 5.10%) md ta mot
bd dir liéu. Dtr liéu dam bao té)ng sb hoc sinh trong 16p, tirc atb+c+d 1a mot sb chan.
Két qua ra: Ghi ra file vin ban CAPDOLOUT gém

V&i mdi bo di liéu, in ra mét sb nguyén la sb ban tdi da duogc ghép cdp theo
v mudn. Céc s6 dugc viét trén mot dong, cach nhau boi diu cach.

Vi du:

CAPDOLINP CAPDOI.OUT
2 26
1111
2121

Rang bugc:
o Subtask 1: Cé 16% sé diém twong ung 16% s6 testvéi a, b, c,d < 5;
o Subtask 2: Cé 18% sé diém twong ung 18% 6 test véi a,b,c,d < 50;
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o Subtask 3: Cé 20% sé diém twong wng 20% s6 test véi a,b,c,d < 500;

o Subtask 4: Cé 22% s6 diém twong ung 22% 6 test véi a, b, c,d < 5000;

o Subtask 5: C6 24% s6 diém twong vmg 24% sé test khéng rang budc gi thém.
Bai 2. (7,0 diém) Robot

Mot dat nude gom n thanh phd nam & céc vi tri cach déu nhau trén mot vong
tron. Cac thanh phd duoc danh s6 tir 1 dén n theo chiéu kim dong ho va duogc két ndi
v61 nhau boi mgt duong cao tbe duong tron. C6 2m Robot nhan nhi€ém vu bao dam
an ninh cho c4 n thanh phé thay cho con ngudi, Robot tht i (1 < i < 2m) s& xuat
phta tai thanh phd p; (1 < p; < n). Cac Robot s& chia lam m nhom, mdi nhém gém
2 nguoi dé thuc hién m dot di tudn, mdi luot theo nguyén tac:

e Bit dau thanh pho xuat phat, sau mdi don vi thoi gian Robot s& di chuyén sang
thanh ph lién ké bén trai hodc bén phai;

o Tét ca cac thanh phé déu s& c6 it nhat mot Robot xuét hién tai thanh phé do it
nhat mot lan;

e Thoi gian di tudn cta luot duge tinh bang thoi gian ma thanh phd cubi cing
thong n thanh phd c6 Robot xuét hién. Hai Robot trong cling nhém sé& ban va
théng nhat véi nhau lich trinh dé thoi gian di tuan 1 nhé nhat.

Yéu cau: Cho k cip Robot khong thé cting nhém véi nhau, hiy xép 2m Robot thanh
m nhom, mdi nhom hai nguoi dé tong thoi gian di tuan ctia m lugt 1 nho nhat.
Dir liéu vao: Cho trong tép tin vin ban ROBOT.INP gom

e Dong dau chtra ba sd nguyén n,m, k (0 < k < m);

e Dong tht hai chtta 2m s6 py, Py, ..., Pom (1 < p; < 1);

e Tiép theo 1a k dong, mdi dong chta hai sé u;,v; (1 < uy,v; < 2m,u; #
v;,1 < i < k) cho biét Robot u; khong thé cung nhom véi Robot v;;

Két qua ra: Ghi ra tép tin van ban ROBOT.OUT gdém mdt sé nguyén 1a tong thoi
gian di tudn ctia m luot nho nhat.

Vi du:
ROBOT.INP ROBOT.OUT
521 4
1244
12
Rang bugc:

o Subtask 1: C6 20% sé test vng véi 20% sé diém ciia bai todn thod man
n<5vam=1;

o Subtask 2: C6 20% s6 test khdc iing véi 20% s6 diém ciia bai toan thod
mann < 103 vam=1;

o Subtask 3: C6 20% s6 test khdc iing véi 20% s6 diém ciia bai toan thod
mann < 103 vam < 5;
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o Subtask 4: C6 20% s6 test khdc irng véi 20% s6 diém ciia bai toan thod
mann < 10®vam = 1;
o Subtask 5: C6 20% sé test vng véi 20% sé diém ciia bai todn thod man
n < 10°vam < 10;
Bai 3. (7,0 diém) Cay

Cay 13 nén tang c6t 1i cua cdu tric dir liéu phi tuyén tinh va phan cap. N6 t6
chtrc thong tin theo mdi quan hé cha-con, dugc ung dung rong rai trong luu trir dir
liéu, thuét toan tim kiém hodc sép Xép, cay thu muc, hé théng tép tin, va dai dién cho
céc biéu thuc toan hoc.

Cho mot cdy gom n dinh. Cac dinh dugc danh s tir 1 dén n. Cac dinh lan luot
duogc td bdi cac mau ¢4, €y, ..., ¢,. V61 2 dinh x va y trén cdy, ta dinh nghia d(x,y) 1a
s6 mau phan biét trén duong di don duy nhat gitra 2 dinh x va y. Vi mdi dinh u,
hay tinh gia tri s, = d(u,1) +d(w, 2) + -+ d(u,n).

Dir liéu vao: Tu file van ban TREE.INP gom
e Dong dau tién chira s6 nguyén n (2 < n < 4.10%) 1a sb dinh ciia cay;
e Dong tht hai chtra n 86 nguyén ¢y, ¢y, ..., ¢, (1 < ¢; < n) thé hién mau cua
cac dinh;
e Trong n-1 dong con lai, mdi dong chira hai s6 nguyén x vay (1 < x,y < n)
cho biét trén cay c¢6 mot canh ndi hai dinh x va y.
Két qua ra: Ghi ra file vin ban TREE.OUT gom
e Inran sbnguyén sy, sy, ..., s,. Cacsd duoc viét trén mot dong phan cach
nhau bé dau cach.
Vi du:

TREE.INP TREE.OUT
5 10911912
12323
12
23
24
15

Rang bugc:

o Subtask 1: Cé 6% diém twong iing 6% so test véin < 10;

o Subtask 2: C6 10% sé diém twong irng 10% sé test véi n < 300;

o Subtask 3: C6 14% sé diém tuwong vrng 14% sé test véin < 5000;

o Subtask 4: C6 16% s6 diém twong ting 16% so test véi c; = €y = = Cp;

o Subtask 5: C6 14% sé diém twong ving 14% sé test voi cdc $6 1, Cy ... Cpy
doi mot phan biét;

o Subtask 6: Cé 20% so diém twong iing voi 20% so test véi moi dinh ké voi
t6i da 2 canh;
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o Subtask 7: C6 20% sé diém twong ing véi 20% so test khong cé rang budc
gi thém;

Hét

Ho tén thisinh:........................ccccovvvvnnnnn. , SO BAO AANR: ...
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