TRUONG THPT CHUYEN HA LONG

(Dé thi c¢é 04 trang)

PE THI PE XUAT HQC SINH GIOI DHBB
NAM 2023

Moén thi: TIN HOC 11 ‘
Thoi gian lam bai: 180 phit, khong ké thoi gian phat de

TONG QUAN PE THI
\s A s Tép A laen A vz o | oa o |Thoigian| .z
Bai Tén bai o Tép dir licu | Tép két qua | B nho Diém
chuong trinh| ° P : P 1 : /test
1 | Mat khau password.* | password.inp | password.out (1024 MB| 1 gidy 7
2 | Gia tri nho nhét minimum.* | minimum.inp | minimum.out | 1024 MB| 1 gidy 7
3 | Truy vén trén cdy | treequery.* | treequery.inp | treequery.out | 1024 MB| 2,5 gidy 6

Déu * dwgc thay thé béi PAS hoic CPP ciia ngdn ngir 1ap trinh dwoc sir dung twong ng 1a Pascal hodc C++.
Hay ldp trinh giai cdac bai todn sau:

Bai 1. Mat khau (7 diém)

Vong chung két cudc thi lap trinh thi ddu ACM-ICPC t6 chtc tai vwong qudc Alpha c6 m doi tham
gia dy thi. Ban t6 chtrc bd tri rat nhiéu phong mdy tinh dé cac doi 1am bai thi, cic phong may tinh
duoc danh s6 thi tu 0, 1, 2, 3,..., cac may tinh trong mdi phong dugc danh sb tht tu 1, 2, 3,.... Mdi
may tinh déu c6 mat khau dé dang nhap vao hé théng ndp bai truc tuyén, néu mot doi thi tai phong
méy s6 n va ngdi ¢ vi tri may tinh s6 k mat khau dang nhap vao hé thong 1a két qua ctia phép tinh gia
tri ctia biéu thirc
1 néun=20
kx[p(0k)+p(1k)+ ..+ pn-1k)]

n

p(nk) =

1y theo mo dun 10° 4 7.

Yéu ciu: Cho danh sach m d6i thi, biét doi thir i thi tai phong may s6 n; va tai may s k;. Hiy tim

mat khau dang nhap h¢ théng ctia mdi ddi trong danh sach di cho.

Dir liéu: Vao tu file van ban password. inp
e Dong déu tién chira s6 nguyén m (1 <m < 2 x 10°);
e Dong th i trong m dong tiép theo chira hai s6 nguyén n; va k; (1 < nyk; < 2 x 10°).
Hai s6 lién tiép trén cing dong dwoc ghi cach nhau boi dau cach.

Keét qua: Ghi ra file van ban password. out gom m s6 nguyén, moi so ghi trén mgt dong, 1a mat

khau dang nhap twong mg v&i mdi doi theo thir tu danh sach dit lidu vao.
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Vi du:

password.inp | password.out
5 6688

1 6688 2045253

2 2022 892990352

5 2023 33049279

7 8888 381911293

3 2023

Rang bugc:

o C620% sb test g v4i 20% s diém cia bai co m < 2 x 10%n; < 3;k; < 2 x 10°;

o C620% sb test (g v6i 20% s diém cua bai co m < 2 x 10% n; + k; < 50;

o (C0630% sd test khac ung voi 30% 6 diém cua bai cd m < 5000; n;k; < 5000;

e (C630% sb test con lai ung voi 30% s6 diém cua bai co gi61 han nhu dit kién bai ra.
Bai 2. Gia tri nhé nhéat (7 diém)
Cho ludi 6 vudng A kich thuée m x n, trong d6 cac dong dugc danh thi tu tir 1 dén m tir trén xudng
dudi, cac cot duoc danh thir tu tir 1 dén n tir trai sang phai, 6 nam trén dong i, cot j co chtra $6 nguyén
khong am a;; (a;; < 109). Xét cac ludi 6 vudng con cia A c6 kich thudc h X w, véi mdi ludi 6 vuéng

nhu vay ta can tim sb nguyén X sao cho biéu thirc sau dat gia tri nho nhat:

X Y2
S= Z Z la; - X|

i=x1j=y1

Trong d6: (x1;v1),(x2;y2) 1an lugt 14 6 trén trai, 6 dudi phai cua ludi 6 vudng con.
Yéu ciu: Hay tim lu6i 6 vudng con c6 gia tri X nho nhit va dua ra gia tri nay.
Dir liéu: Vao tur file van ban minimum. inp

e Dong dau tién chira s6 bdn sé nguyén duong mn,h,w (mn < 1000;h < m;w < n);

e Dong thtr i trong m dong tiép theo, mdi dong chira n sé nguyén khong am a;q,a;2, ...

Hai s6 lién tiép trén ciing dong dugc ghi cach nhau boi dau cach.
Két qua: Ghi ra file vin ban minimum. out mot s nguyén duy nhat Ia gia tri X nho nhat tim dugc.

Vi du:

minimum. inp minimum.out minimum. inp minimum.out
56 33 21 5642 9
89 53 4511 76 41 21 21 41 1 27
76 77 66 73 76 53 11 11 71 77 65 1
1 71 91 17 55 61 37 21 87 97 1 45
91 19 9 29 21 89 52 45 29 1 9 89
11 21 81 81 61 81 41 1 69 60 40 89
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Rang bugc:
o (C620% sb test ung voi 20% 6 diém cta bai co mn < 30;
e C620% sb test g v6i 20% s diém cua bai c6 mn < 100;
o (06 30% sb test khac ing v6i 30% sb diém cua bai co m,n < 300;
e (0 30% sb test con lai ung voi 30% s6 diém cua bai c6 gi6i han nhu dir kién bai ra.
Bai 3. Truy van trén cay (6 diém)
Cho mdt cay gom n dinh, cac dinh duoc danh s6 tir 1 t6i n, dinh 1 13 gbc ctia cdy. Trén mdi dinh cua
cay luu mot ) nguyén, ban dau giatri & tat ca cac dinh 1a 0. Ban can thuc hién q truy van thudc mot

trong ba loai sau:
1. add v k I: Ta thay ddi gia tri cac dinh thudc cdy con gbc v theo quy tic sau:
e (ia tri cua dinh v dugc cong thém k;
e (ia tri cac dinh 1a con truc tiép cua v dugc cong thém k - [;
e Gia trj cac dinh 1a con truc tiép cta con truc tiép cia v cong thém k — 2 X [;

e (Gia tri cac dinh 1a con truc tiép cua con truc tiép cua con truc triép cua v dugc cong
thém k - 3 X [;

Céc thao tac duoc thuc hién cho dén cac nut 14 cua cay con géc V.
2. getv: Tinh gia tri cia dinh v.
3. sum v: Tinh téng gia tri cac dinh thudc cay con gdc v.
Yéu ciu: In ra két qua cac truy van loai 2 va 3 theo mo dun 998244353.
Dir liéu: Vao tir file van ban treequery.inp
e Dong dau tién chira sd nguyén n (2 < n <5 x 10°) 14 sb dinh ciia cay.
e Dong thtr hai chira n — 1 s6 nguyén py,ps3,...pn (1 < p; <i- 1), trong d6 p; 1a cha tryc tiép
cua dinh i.
e Dong thit ba chira s6 nguyén q (1 < g < 5 x 10°) 14 s6 truy van can thyc hién.

e ¢ dong cudi cing, mdi dong md ta mot truy van theo mot trong ba dinh dang add v k I, get v
hodc sumv (1 <v<nva0<|k||l| <2 x 10).

Két qua: Ghi ra file van ban treequery.out

e Vi mdi truy van loai 2 va 3, in ra mot s6 nguyén khong am thé hién két qua cua truy van
theo mo dun 998244353.

Cac so6 dugc viet trén mot dong cua file dir li¢u vao/ra dugc ghi cach nhau boi dau céch.
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Vi du:

treequery.inp

treequery.out

7
122416
11

add
get
get
get
get
get
get
get
add
sum
sum

(6]
=

~
w

O N IO A WDNRBR

5433243237

Rang bugc:

C6 30% sb test (g v6i 30% s diém cua bai ¢6 1 < n,g < 7000;

C6 25% sb test (g vai 25% sd diém cua bai ¢6 truy van loai 1 véi I = 0;

C6 25% s test khac g véi 25% sd diém ctia bai khong c6 truy van loai 3;

C6 20% s0 test con lai ung voi 20% so dieém cua bai cé gidi han nhu dit kién bai ra.

HET

Trang 4/4



