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(Pé thi gom 04 trang)

TONG QUAN PE THI

Bai Tén bai File chwong trinh biém
1 | Thao tac trén bang table.* 100
2 | Thiét ké hé thong deén lisys.* 100
3 | Khao ¢d khu Hoang Thanh archi.» 100

DA4u * dwoc thay thé bdi pas hodc cpp cua ngdn ngir 1ap trinh st dung twong &ng la Pascal hodc C++

Bai 1. Thao tac trén bang

Céu tric dit lidu 1a nodi dung rat quan trong trong khoa hoc mdy tinh. Trong chuong trinh

giang day cho cac 16p chuyén Tin, ndi dung cdu trac dit liéu dugce dua vao nhiéu chuyén dé.
Mot bai toan thao tac trén bang duoc dung dé kiém tra kha ning to chirc dix lidu va linh hoat
trong xir 1i nhu sau: Cho mot bang s6 gom m hang n cot, cac hang duoc danh sd tir trén
xudng tir 1 dén m, cac cot dugce danh s tir trai sang phai tir 1 dén n, 6 nam giao giira hang
i(1<i<m)vacotj(l<j<n)goilad (i,j) vaco gia tri ban dau 1a a;;. Can thyc hién

Q thao tac trén bang sd, mdi thao tac thudc mot trong hai loai:

Thao tac loai 1 ¢ dang: 1 x y u v w ¢6 nghia 1a véi mdi 6 nam trong hinh chit nhat
cé 6 trai trén 1a 6 (x,y) va 0 phai dudi la 6 (u, v) s€ duoc cong thém w;

Thao tac loai 2 c6 dang: 2 x y u v ¢ nghia 13 can dwa ra tong gia tri cia cac 6 nam
trong hinh chr nhat cé 6 trai trén la (x, y) va 0 phai dudi 12 6 (u, v).

Dir liéu: Vao tir thiét bi vao chuan theo khudn dang:

Dong dau chtra ba s6 nguyén duwong m, n, Q (m,n < 500);

Dong tht i (1<i<m) trong m dong sau chia n sd nguyén khdng am
Qi1, Aizy oors Uiy (@7 < 107);

Dong thir k (1 < k < Q) trong Q dong sau md ta thao tac thir k. Néu la thao tac loai
1, dong gom sau sd nguyén 1,x,y,u,v,w(l1<x<u<ml1<y<v<n0<
w < 10%), néu 1a thao tac loai 2, dong gdm nam sé nguyén 2,x,y,u,v (1 < x <u <
m;1<y<v<n).

Két qua: Ghi ra thiét bi ra chuan mot s6 dong, mdi dong tuong ng la cau tra 1oi cho thao
tac loai 2 lan luot xuat hién trong file di liéu vao.
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Rang bugc:
e C0 30% sb lugng test tng voi 30% sé diém thoa man: Q < 100;
e C06 30% sb luong test khac ang véi 30% sb diém thoa man: Q < 10° va tat ca cac thao
tac loai 1 xuét hién trudc céc thao tac loai 2;
e C0 20% sb lugng test khac ang véi 20% s diém thoa man: Q < 10%;
e C0 20% sb lugng test con lai ang véi 20% sb diém thoa man: Q < 105.

Vi du:

D liéu vao Két qua ra
3
0
0
123
1231
122
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Bai 2. Thiét ké hé théng dén

Dé trang tri hoi truong cho budi khai mac Duyén Hai nam 2022, Ban t6 chic da s dung n
deén, néu coi mdi dén 1a mét dinh cua d6 thi va day ndi giira cac dén 1a canh thi hé thong dén
tuong Gng nhu mot cdy. Ban té chire di ghi chép lai ddy céc thong tin by, b, ..., b, trong d6
b; (1 <i <n) tuong (ng la s6 day ndi véi deén thir i, hay n6i mot cach khac b; 1a bac cua
dinh i. Vi mét li do nao d6, Ban t6 chtc di vo tinh 1am mat thdng tin caa mot sb phan tir
trong day théng tin by, b,, ..., b,. P& khdi phuc lai cac thong tin, Ban to chitc di nho dén
Dao Quang Thai Duong (1a cuu hoc sinh Chuyén Tran Ph, Huy chuong Bong APIO 2020).
Rat nhanh chong, Duong di dém duoc sé luong cach khéc nhau dién thdng tin vao cac phan
ttr bi khuyét dé nhan duoc day van 1a ddy bac cia mot cdy nao do.

Yéu ciu: Goi s 1a s6 lugng cach dién thoa man, hdy tinh s % (10° + 7), trong d6 % la
phép chia lay du dé kiém tra két qua ciia Duong.

Dir liéu: Vao tu thiét bi vao chuin c6 khudn dang:

e Dong dau chaa sé nguyén duong n;
e Dong thir hai chira n sé nguyén by, b, ..., by, trong 36 1 < b; < n — 1 hodc b; = —1
cho biét thong tin dinh i bi mét.

Két qua: Ghi ra file thiét bi ra chuan mot sé nguyén 1a gia tri s % (10° + 7).
Rang bugc:
e C0 20% sb lugng test wng vai 20% s6 diém thoa man: n < 6;

e C0 20% sb lugng test khac tng véi 20% s6 diém thoa mén: n < 10;
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e C06 20% sb lugng test khac tng véi 20% sé diém thoa mén: n < 100;
e C06 20% sb lugng test khac tng véi 20% s6 diém thoa man: n < 10%;
e C0 20% sé lugng test con lai ang véi 20% sb diém thoa man: n < 10°.

Vi du:

Di* liéu vao |Két qua ra Giai thich
3 2 Cé hai cach dién théng tin:
-1 -11 Cach 1: 1 2 1

Cach 2: 211

Bai 3. Khao cé khu Hoang Thanh

Céac nha khao c6 méi phat hién ra mot khu Hoang Thanh dugc xay dung tir nhiéu thé ky
truéc. Theo nhan dinh ban dau, Hoang Thanh gom nhiéu cin phong khép kin bai bén buc
tuong song song hoic vudng gdc voi nhau. Dé tién hanh nghién ctu, cac nha khao c6 da
xay dung ban do cac buc tuong cua khu Hoang Thanh. Cu thé, ban do dugc mo ta trén mat
phang toa do Pé cac vudng goc Oxy, trong dé cac birc tuong la cac doan thang song song
véi mot trong hai truc toa do. Theo cac dit liéu thu thap duoc, ¢ n cin phong dugce danh sb
tir 1 dén n, can phong thir i (1 < i < n) 1a mot hinh chir nhat c6 toa do trai dudi la (x;, ;)
va toa do phai trén 1a (u;, v;). Bon buc tudng twong tmg 1a cac doan thang ndi toa do (x;, ;)
V6i (x5, v;), (x;,v;) VoI (U, vy), (ug, vy) V6i (u;, y;) va (u;, ;) Vé6i (x;,v;). Hai doan thang
mo ta hai birc tudng caa hai phong khac nhau khong co diém chung. Mat thiét bi dic biét
duoc cac nha khao cb sir dung dé khao sat khu Hoang Thanh. Thiét bi nhé gon nhung mdi
khi can diéu khién thiét bi dé vuot qua mot b teong 1 rat kho khan. Vi mot gia dinh, ban
dau thiét bi dugc dat tai toa do (xg, ys) va can di chuyén téi toa do (xy, y5), cac nha khao co
mudn tinh todn sé birc tuong it nhat can vuot qua khi diéu khién thiét bj.

Yéu cau: Cho cac thong tin vé khu Hoang Thanh va m gia dinh, véi mdi gia dinh hay giup
cac nha khao co tinh toan s birc tuong it nhat can vuot qua khi diéu khién thiét bi.

Dii liéu: Vao tir thiét bi vao chuan c6 khuon dang:

e Dong dau gém hai s6 nguyén duong n, m;

e Dong thr i (1 <i<n) trong n dong tiép theo gém bdn sé x;, y;, u;, v; MO ta cin
phong thiri (—10° < x; < u; < 10%,—-10° < y; < v; < 109);

e Dong thir j (1 <j < m) trong m dong tiép theo, mdi dong mé ta mot gia dinh gém
bén s6 nguyén X5, Vs, Xp, Vr (—10° < xg, ¥, X, yr < 10%). biém (xg, V), (xr, vr)
khodng nam trén bat ki doan thang nao md ta céc birc tuong cua khi Hoang Thanh.

Két qua: Ghi ra file thiét bi ra chuan gom m sb, mdi s6 1a dap an cho truy van tuong Gng
trong dix liéu vao.
Rang bugc:

Trang 3/4



e C0630% sb test tng vai 30% s6 diém cua bai thoa man: n,m < 10%;
e 40% s test khac tng vai 40% sé diém cua bai thoa man: n,m < 10%;
e 30% s test con lai tng voi 30% sé diém cua bai thoa man: n,m < 10°.

Vi du:
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(Thi sinh khong dwoc sir dung tai lieu. Can bg coi thi khéng giai thich gi thém)
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