SO GD&DPT THANH HOA  DPE THI KHAO SAT PQI TUYEN HQC SINH GIOI
Moén: TIN HOC Lép: 12
Thoi gian lam bai: 150 phut

Tong quan bai thi:
Bai Tén bai File chwong trinh | File dir liéu vao File két qua
1 | Ghim gidy PIN.* PIN.INP PIN.OUT
2 | Hang cay TREES.* TREES.INP TREES.OUT
3 | So dic biét SPNUM.* SPNUM.INP SPNUM.OUT
4 | Lap LOOP.* LOOP.INP LOOP.OUT
5 | Tap chay RUNNING.* RUNNING.INP | RUNNING.OUT

Sir dung ngén ngir lap trinh C hodc C++ hodc Python dé lap trinh giai cac bai toan
Sau.

Dir lidu vao la diing dan, khéng can phdi kiém tra. CAC sé trén mét dong ghi céch nhau
mot ddu cach.

Bai 1: (6 diém) Bai 1: (6 diém) Ghim gidy

Mit ban lam viéc cia Bom c6 thé coi nhu mit phang voi hé toa do Descartes OXY, trén ban
codatn to giéy, mdi to giéy l1a mt hinh chit nhat c6 canh song song véi mot trong hai canh ban, vi
tri cua hinh chir nhat nay dugc xac dinh boi toa d§ goc trai dudi (x4, y; va toa do goc phai trén
(x2 Y2 )

Vi céc to glay hay bi x¢& dich khi c6 gi6 hodc nhirng tac dong khong mong mudn, Bom muon
ghim ching xudng mit ban bang cac dinh ghim. Hai to gidy c6 thé ghim bang mot dinh ghim néu
hai hinh chu‘nhat tuong ung voi chlng ¢o dlel}l trong chung. . .

Yéu cau: Pém so cap dé6i nhirng to giay ma hai to giay trong ciap cé thé ghim bang mét
dinh ghim.

Dir li€u: Vao tir file van ban PIN.INP
e Dong 1 chitasdén (n < 1000)
e n dong  tiép theo, moi dong chta 4 s6 nguyén
X1, V1, X2, V2 (1%1], 1221, |71 ], |v2] = 10°. Céc s6 cach nhau boi dau cach xac
~ dinh vi tri mdt cua to gidy.
Két qua: ghi ra file van ban PIN.OUT i .
Gom 1 s6 nguyén duy nhat 1a s6 cap to giay c6 thé ghim bang mdt dinh ghim.
Vi du:

PIN.INP PIN.OUT
5 3
-4003
3244
-3-212
-1-321
-5-4-2-2

Bai 2: (5 diém) Hang cay
Binh va An la d6i ban than. Hang ngay, hai ban cung nhau di b t6i truong. Trén con duong
ma hai ban di c6 mot hang cdy gdm N cy, cac cay duoc danh thir ty tir 1 dén n. Binh va An rat yéu




thich hang cdy nay, hai ban dd tim hiéu va biét dwoc d6 cao cia tung cdy, cdy thir
k (k=1,2,..,1n)codo cao 1a hy. That dac biét, cac cay c6 do cao d6i mot khac nhau. Mot hom,
An d6 Binh bai toan sau: Tim hai s6 i, j 14 chi sb cua hai cAy théa man didukién: 1 < i <j<n
va 1”%1- < hj dé gid tri (j — i) dat gia tri 16n nhat. Binh dé nghi: “Chiing ta hiy cung lap trinh giai
quyét bai toan nay.”
Yéu cau: Cho n s6 nguyén duong d6i mot khac nhau hy, hy, ..., h,, 12 d6 cao ciia 1 cay, hdy tim
hai s6 i, j 1a chi s ciia hai cdy ma 1 < i < j < n va h; < h; dé gia tri (j — i) dat gia tri 16n
nhat.
Dir liéu: Vao tur file van ban TREES.INP c6 khuon dang sau:

- Dong dau chua mot sé nguyén duong n;

- Dong thir hai gdbm 1 s6 nguyén dwong d6i mot khac nhau Ry, ho, ..., hy, (h; = 10°);
Két qua: Ghi ra file vin ban TREES.OUT gdm mét dong chira mot sé 13 gid tri (j — 1) 16n nhét
tim dugc. Néu khong ton tai hai chi s i, J théa man thi ghi -1.
Rang budc:

o C6 50% sb lugng test thoa man diéu kién: n = 103;

e C650% sd luong test con lai thoa mén diéu kién: n < 105;
Vi du:

TREES.INP TREES.OUT TREES.INP TREES.OUT
4 2 3 -1
4213 321
Bai 3: So diic biét (SPNUM)

Tung dang hoc vé s6 hoc. Cau ta rat yéu thich nhiing con s c6 tinh chat dic biét.

Sb dic biét la s6 nguyén duong c6 ding 3 wdc nguyén duong. V6i mot s6 nguyén duong
n Tung mudn biét c6 bao nhiéu sb dic biét trong cac sd 1,2,3,...,n
Y&u cau: vao dir licu tir tép van ban SPNUM.INP mot sO nguyen du’O’ng n.
Két qua: ghi vao t¢p van ban SPNUM.OUT moét sO duy nhat 13 s lugng sé dic biét
trong cacso 1,2, 3, ..., n.
Vidu

SPNUM.INP | SPNUM.OUT
6 1
125 5

Gidi han:
e Subtask 1: 50% cac test c6 n < 10*
e Subtast 2: 25% cac test co n < 10°
e Subtast 3: 25% cac test c6 n < 10%2
Bai 4: Lap (LOOP)

Hoang thiét ké dugc mot con robot tu dong. Nhiém vu cia con robot la 1ap lai cac
gia tri ma né nhan dugce, Dir li€u vao cua con robot 1a mgt mang gom n gia tri nguyén
duong a1, @, ... , a va gia tri khoa k >2 (k nguyén duong). Robot bat dau & vi tri 1 cta
mang. O vi tri h1¢n tai (vi tri thir 1) ctia robot thuc hién:



e Néu aj chia hét cho k thi robot thém k gia tri ai /k vao cudi ciing cia mang
1oi chuyén dén vi tri i+1;
e Néua khong chia hét cho k thi robot dung lai nhi¢ém vy hoan thanh.
Yéu cau: cho trudc n, k va cac gia tri a1, a, ..., an hily tinh tong cc gi tri clia mang sau
khi robot hoan thanh nhiém vu.
Dt li€u: vao té€p van ban LOOP.INP
e Dong dau tién gom 2 s6 nguyén duong n,k(1<n<10°%,2 <k <109;
e Dong tht 2 gom n s6 nguyén duong a1, 8, ..., an (1< ai <10%);
Két qua: ghi vao tép vao tép van ban mot sb 1a két qua tim dugc
Vidu: LOOP.OUT

LOOP.INP LOOP.OUT
12 36

12

472 44

4682

Giai thich:
e Vidul:co 1 giatri 12. Robot xtr Ii ¢ gia tri du tién véi k=2 mang tré thanh 12, 6,

6. Robot xur 1i gia tri tho 2 mang tr¢ thanh 12, 6, 6, 3, 3. Robot x1r li gia tri thir 3

mang trd thanh

12,6, 6, 3, 3, 3, 3. Khi robot xut i gia tri thir 4 (khong chia hét cho k) nén robot dung
lai vy tong ctia mang sé& 1a 36.
e Vidyu2:mangsaukhixuli4,6,8,2,2,2,3,3,4,4,1,1,1, 1, 1, 1. tong 13 44.
Gioi han:
e Subtask 1: 50% cac test co n < 103
e Subtast 2: 50% cac test c6 n < 10°
Bai 5: Tap chay (RUNNING)

Sau thoi gian nghi vi dich covid19, Khanh muén ting cudng stc khoe nén anh 4y
tham gia tap chay. Mdi ngay Khanh chay chinh x4c n phit, tai mét phiit bat ky, Khanh co
thé lya chon 1a chay hay nghi ngoi trong phut d6. Khi bat dau chay, do mét moi cua
Khanh 13 0. Tai phut t bat ki, néu anh ta chon phuong an 13 chay thi anh ay chay duoc
chinh xac di mét va dd mét moi sé tang 1 don vi, tuy nhién d6 mét moi khong duoc ting
qua M, néu Khanh chon nghi ngoi thi d0 m¢t moi gidm 1 don vi, d§ mét moi khong thé
giam qua 0 (tuc 1a d0 mét md1 dang 1a 0 ma khanh chon nghi ngoi thi sau khi nghi ngoi
d6 mét moi van 1a 0). Khanh chi c6 thé bat dau chay trd lai khi d6 mét moi tro vé 0 (tirc
12 néu Khanh chon nghi ngoi thi Khanh phai nghi ngoi thi Khanh phai nghi ngoi & cac
phut tiép theo cho dén khi d6 mét maéi tré vé 0 thi méi Khanh méi ¢6 thé chay). Sau khi
két thac n phat chay do mét moi ciia Khanh ciing phai 13 0.

Yéu cau: hiy tim khoang cach 16n nhat ma Khéanh cé thé chay?

Dir li¢u: vao tur t€p van ban RUNNING.INP
e Dong dau tién chira 2 sé nguyén duongn, M (1 <n<10%, 1 <M < 500);
e Dong tiép theo chira n sé nguyén duong, sd thir t 1a s6 di (1 < di < 1000).



Két qua: ghi vao t&p vin ban RUNNING.OUT mdt 6 1a khoang cach 16n nhat ma khanh
co thé chay dugc.

Vi du:
RUNNING.INP | RUNNING.OUT
52 9
534210
52 15
87124
Giai thich:

e Vidu I: Khanh chay bo nhu sau: phut 1 chay (dugc 5 mét) do mét méi la 1; phit 2
nghi ngoi; phut 3 chay (dugc 4 mét) va nghi ngoi phit 4 va 5. tong quang duong
ma khanh chay duoc 1a 9 mét.

e Vidu 2: Khanh chay by ¢ phtt 1 va 2 (dugc 15 mét) va nghi ngoi ¢ phtt con lai.

Gidi han:
e Subtask 1: 20% cac test co 1<n <10 ;
e Subtast 2: 30% cac test co 10 <n < 1000;
e Subtast 3: 50 % cac test c6 1000<n < 104.



