Trwéng THPT Chuyén DE THI NANG KHIEU TIN HOC
NGUYEN TRAI Lép 10 Chuyén Tin
YA Ngay 19 thang 12 nam 2022

Thoi gian 180 phut
(Pé thi cé 3 trang)
Tong quan vé cac bai thi trong dé

A File File File \
T Ténbai Chwong trinh dir liéu két qua biem
1 | Bién d6i sé DTRANS.CPP DTRANS.INP DTRANS.OUT 2,5
2 | Pém s6 dwong di RMOVE.CPP RMOVE.INP RMOVE.OUT 2,5
3 | Xay ciu BRIDGES.CPP BRIDGES.INP BRIDGES.OUT 2,5
4 | Pém cip NPAIRS.CPP NPAIRS.INP NPAIRS.OUT 2,5

Viét chwong trinh gidi cdc bai todn sau:

Bai 1. Bién doi so

Cho sé nguyén dwong x. Ta cd thé bién ddi s6 x thanh s6 nguyén maot chir s6 theo qui trinh nhur
sau: Pau tién lay tong cac chir sb trong hé dém co s6 10 cua x, thu duoc x;; néu x; > 9 lai lay tong
cac chir s6 trong hé dém co sé 10 dugc x,; néu x, > 9 thi tiép tuc lay tong cac chit s cua x, dugc
X3, ..... QU trinh ndy s& durng lai khi thu duoc s6 x;, < 9. Ky hiéu f(x) = x;,

Vi du véi s6 x = 197. Tai budc dau tién ta dugc x; = 1+ 9 + 7 = 17, tai buéc thi hai ta
dugc: x, =14+ 7 = 8. Nhu vay f(197) = 8.

Yéu cau: Hay thyc hién Q truy van, truy van tha i c6 dang hai s6 nguyén duong L;, R; (L; < R;) Véi
y&u cau tinh téng:

fA) + f(Liga) + -+ f(R)

Dir liéu: Nhap vao tur file van ban DTRANS.INP
e Dong dau tién chira s6 nguyén duong Q (Q < 100) - sb lugng truy van
e (Q dong tiép theo, dong thtr i chira hai s6 nguyén duong L;, R; (1 < L; < R; < 2°) mé ta truy
vanthai (i = 1 +n)
Két qua: Ghi ra file van ban DTRANS.OUT
Gom Q dong, dong thtr i ghi mot sé nguyén la két qua thuc hién caa truy van thi i
Rang budc:
e C020% sb test ung voi 20% sé diém cuabdic6 1 < L; < R; <9
e 60% sb test tiép theo (ng vai 60% sb diém cua bai co R; — L; < 1000
e 20% sb test con lai khéng c6 rang budc bd sung

Vi du:
DTRANS . INP DTRANS . OUT
2 19
9 13 17
44 45

Bai 2. Pém so dwong di (2,5 diém)

San truong Nguyén Tréi c6 thé duoc md ta nhu mot hinh chit nhat gdom M hang va N cot. Cac
hang danh s 1, 2, ..., M tir trén xudng dudi va cac cot danh s 1, 2, ..., N tir trai qua phai; 6 nam &
giao cua hang i, cot j dugc ky hiéu la (i, j).

Dé thir nghiém chuyén dong caa mot robot tham du ky thi séng tao KHKT cua tinh, Linh diéu
khién robot nay xuat phat tir 6 (1,1) va di chuyén dén 6 (M, N). Tai mdi budc, khi robot dang ding
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tai 0 (i, j) no chi c6 thé di chuyén dén mot trong ba 6 tiép theo la (i,j + 1), (i + 1)), (i + 1,j + 1)
néu nhitng & ndy van con nam trong hinh chi nhat.

Yéu ciu: Hay xac dinh c6 bao nhiéu hanh trinh khac nhau robot c6 thé thuc hién dé di chuyén tir 6
(1,1) dén 6 (M, N). Hai hanh trinh duoc goi 1 khac nhau néu nhu sé budc di chuyén khac nhau hoic
t6n tai mot 6 xuat hién trong hanh trinh nay nhung khong xuat hién trong hanh trinh kia.

Dir liéu: Vao tir file van ban RMOVE.INP gdm mot dong chtra hai s6 nguyén dwong M, N (1 <
M,N < 107) c4ch nhau it nhat mot dau céch (space)
Két qua: Ghi ra file vin ban RMOVE.OUT mét sé nguyén 1 sb cach di chuyén tim duoc. Do con
s6 nay c6 thé rat 16n nén ban chi can in phan du cua chdng khi chia cho 10%+7.
Rang budc:

e C0650% sb test ung véi 50% s diém cua bai c6 M, N < 10

e 25% s test tiép theo, (ng véi 25% sb diém cua bai cd M, N < 1000

e 15% s test tiép theo, (g véi 15 sb diém cua bai c6 M, N < 10°

e 10% sb test con lai khdng c6 rang bugc bo sung.

Vi du:

RMOVE . INP RMOVE . OUT
2 3 5

Giai thich: C4c hanh trinh c6 thé c¢6 la:
(1,1) - (1,2) - (1,3) = (2,3)
(1L,1) - (1,2) = (23)
(1,1) - (1,2) - (2,2) » (2,3)
(1,1) - (2,2) - (2,3)
(1,1) - (2,1) - (2,2) » (2,3)

BAI 3. Xay cau (2,5 diém)

Hai nuéc Alpha va Beta nam ¢ hai bén by sdng Omega. Alpha nam ¢ bd Bac va ¢ M thanh
phd duge danh sé tir 1 dén M, Beta nam & bd Nam va ¢ N thanh phé duoc danh sb tir 1 dén N (theo
vi tri tir Dong sang Tay). Hién tai da c¢6 san K cay cau, mdi cay cau ndi gitra mot thanh phé cua Alpha
véi mot thanh phd cua Beta, cac cay cau nay khong cit nhau.

MJi thanh phd ciia nudc nay thuong quan hé két nghia vai mot sé thanh phé cta nuée kia. Dé
tang cuong tinh hiru nghi , hai nudc mudn xay dung thém cac cay cau bic qua séng, mdi cay cau la
nhip ndi gitra hai thanh phd két nghia. Tat nhién 1a cac cay cdu mdi dwoc xay dung khong cat nhau
va khong cit K cay cau hién co.

Yéu cau: Hay cho biét sé cau téi da ma hai nudc c6 thé xay dung thém thoa man diéu kién noi trén.

Dir liéu: Vao tur file van ban BRIDGES.INP

e Dong thir nhat chea3s6 M,N,K (0 < M,N < 1000; 0 < K < 100).

e K dong tiép theo mdi dong chira 2 s6 nguyén dwong x va y thé hién da c6 cau ndi giira thanh
phd x ciia nudc Alpha véi thanh phé y cia nuée Beta (1 < x < M,1 < y < N). Dit liéu dam
bao rang K cy cau nay khdng cit nhau.

e Dong tiép theo chira s6 nguyén duwong P (P < 10%) 1a s6 cap thanh phé két nghia

e P dong tiép theo mdi dong chira hai s6 nguyén duong i va j thé hién thanh phd i cua nuéc
Alpha két nghia vai thanh phé j ciia nuéc Beta (1 < i < M,1 < j < N). Khdng c6 hai cap
thanh phd két nghia nao duogc liét ké hon mét 1an
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Hai so lién tiép nhau trén mét dong cua file di lidu vao cach nhau it nhat mét ddu cach (space).
Két qua: Ghi ra file vin ban BRIDGES.OUT gdm mét sé nguyén duy nhét 1a s cau téi da ma hai
nuéce o thé xay thém.
Rang budc:

e CO 40% sb test ung véi 40% s diém cua bai c6 P < 20,K =1

e 40% s test tiép theo ung vGi 30% s6 diém cua bai c6 K = 0

e 20% sb test con lai khdng cé rang bugc bé sung

Vi du:

RIDGES . INP BRIDGES.OUT
41 1
3

4
1

B
3
3
3
2
3
12

Bai 4. Pém cip (2,5 diém)
Cho hai s6 nguyén duong N va M. Viét chuong trinh dém xem c6 bao nhiéu cap (1 < a <
b < N) ¢ tong chia hét cho M?

Dir liéu: Nhap vao tir file van ban NPAIRS.INP
e Dong dau tién chira s6 nguyén duong T (T < 10°) 14 sb lugng bo dit ligu
e Tiéptheo la T dong, mdi dong chtra hai s6 nguyén duong N, M (1 < N, M < 10°) c4ch nhau
mét dau tréng (space) mo ta mot bo dix liéu.
Két qua: Ghi ra file vian ban NPAIRS.OUT gom T dong, dong thir i ghi mot sb nguyén 1a két qua
tim duoc cho bo dir liéu thir i trong file di ligu.
Rang budc:
e C030% s test ung voi 30% sé diém cuabai c6 T =1, N < 5000
o 40% sb test tiép theo tng véi 40% sb diém ciabaico T = 1, M < 10°
e 30% sb test con lai khdng cd rang bugc bo sung

Vidu
NPAIRS.INP NPAIRS.OUT
3 1
2 3 2
4 3 0
16
-—-HET---

Giam thi coi thi khong gidi thich gi thém!
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