Bai 1. Tinh téng

Toan hoc déng vai tro quan trong trong Tin hoc. Khi thiét ké chuong trinh giang day mén
Tin hoc cho céc 16p chuyén Tin theo chwong trinh gido duc pho thdng méi (Chuong trinh
gido duc phd thong 2018), thay chu bién chwong trinh H6 ST Pam d rat cha trong noi dung
toan. Chuyén dé dau tién ma hoc sinh s& hoc sau khi hoc xong ngén ngir lap trinh 1a chuyén
dé “Sb hoc va té hop”. Tham gia ki thi Duyén Hai nim 2022, thiy H6 ST Pam di ra mot bai
toan nhu sau:

Cho s nguyén duong n va hai s6 nguyén khong &m a, b, ki hiéu |x] 1a sé nguyén Ién nhat
khong vuot qua x (Iam tron xudng), hay tinh:

S=(ax1+bx|[VID+(@x2+bx|V2)+ -+ (axn+bx|Vn]).
Dir liéu: Vao tir thiét bi vao chuan gém ba s6 nguyén n, a, b.
Két qua: Ghi ra thiét bi ra chuan mot sé nguyén l1a tong S chia du cho (10° + 7).
Rang bugc: n,a, b < 102,

Vi du:

Di¥ liéu vao Két qua ra
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Bai 2. Thao tac trén bang
Céu trac dir liéu 14 ndi dung rat quan trong trong khoa hoc may tinh. Trong chwong trinh
giang day cho cac 16p chuyén Tin, ndi dung céu tric dit lidu duoc dua vao nhiéu chuyén dé.
Mot bai toan thao tac trén bang dugc dung dé kiém tra kha ning to chtc di liéu va linh hoat
trong xir 1i nhu sau: Cho mot bang s6 gdm m hang n cot, cac hang duoc danh sd tir trén
xudng tir 1 dén m, cac cot duoc danh s tir trai sang phai tir 1 ¢én n, 6 nim giao gitta hang
i(1<i<m)vacotj(l<j<n)goilad (ij) vaco gia tri ban dau la a;;. Can thyc hién
Q thao tac trén bang 6, mdi thao tac thudc mot trong hai loai:
- Thao tac loai 1 ¢6 dang: 1 x y u v w ¢6 nghia 1a véi mdi 6 nam trong hinh chir nhat
cootraitrén lad (x,y) va 0 phai dudi la 6 (u, v) s€ dugc cong thém w;
- Thao tac loai 2 ¢4 dang: 2 x y u v ¢6 nghia 1a can dua ra tong gia tri ctia cac 6 nam
trong hinh chir nhat co 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:
e Dong dau chua ba s6 nguyén duong m,n, Q (m,n < 500);
e DONg tho i (1<i<m) trong m dong sau chia n sd nguyén khong am
Qi1, Aizy ooes Qi (a7 < 10%);
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e Dongtht k (1 <k < Q) trong Q dong sau mo ta thao tac thir k. Néu 1a thao tac loai
1, dong gdom nam sb6 nguyén 1,x,y,u,v,w(1<x<u<m;l1<y<v<n0<
w < 10%), néu la thao tac loai 2, dong gom bdn sb nguyén 2,x, y,u,v (1 < x <u <
m1l1<y<v<n)
Két qua: Ghi ra thiét bi ra chuan mot s6 dong, mdi dong twong tng la cau tra loi cho thao
tac loai 2 lan lugt xuat hién trong file di liéu vao.

Rang budc: Q < 10°.
Vi du:

Di liéu vao Két qua ra
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Bai 3. Tro choi vé&i cac hop bi

Bai toan dudi day co rat nhiéu cach tiép can, bai toan rat phu hop dé giang day va kiém tra
vé ndi dung céc chién lugc phan tich thiét ké thuat toan, bai toan nhu sau:

C6 n hop bi xép thanh mot hang, hop thiri (1 < i < n) ¢ a; (0 < a; < 10°) vién bi. Mdi
luot, ngudi choi dugc chon mot doan gdm cac hop bi lién tiép van con bi va lay ra tir mdi
hop mot vién bi. Nguoi choi duoc thue hién khdng qua r lwot va mong muén 1am cho nhiéu
hop rong nhit.

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

e Dong dau chtra hai s6 nguyén duong n, 7;
e DONg thtr hai chira n s6 nguyén khong am ay, ay, ..., a,.
Két qua: Ghi ra file thiét bi ra chuan mot s6 nguyén la sé lugng hop rong nhiéu nhat dat

duoc néu ngudi choi biét chién luoc choi toi wu.

Rang bugc: n < 2000;r < 10°.

Vi du:
Di¥ liéu vao Két qua ra
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Bai 4. Thiét ké hé théng dén

Dé trang tri hoi trudng cho budi khai mac Duyén Hai nim 2022, Ban t6 chirc d st dung n
dén, néu coi mdi dén 1a mot dinh cua do thi va day ndi gitra cac dén 1a canh thi hé thong dén
turong tng nhu mot cdy. Ban té chire di ghi chép lai ddy céc thong tin by, b,, ..., by, trong d6
b; (1 <i <n) tuong (ng la s6 day ndi véi deén thtr i, hay n6i mot cach khac b, 1a bac cua
dinh i. Vi mét li do nao dé, Ban t6 chirc dd vo tinh 1am mat thdng tin cia mét sb phan tir
trong ddy théng tin by, b,, ..., b,,. Dé khoi phuc lai cac théng tin, Ban té chic da nhd dén
Pao Quang Thai Duong (14 cuu hoc sinh Chuyén Tran Phu, Huy chuong Bong API10 2020).
Rat nhanh chéng, Duong di dém duoc sé luong cach khéc nhau dién thdng tin vao cac phan
tir bi khuyét dé nhan dugc day van 1a ddy bac cia mot cay nao do.

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

Dix li€u: Vao tur thiét bi vao chuin c6 khuén dang:

e Dong dau chta sé nguyén duong n;
e DonNg thir hai chita n s6 nguyén by, b,, ..., by, trong 36 1 < b; < n — 1 hodc b; = —1
cho biét thong tin dinh i bj mat.

Két qua: Ghi ra file thiét bi ra chuan mot sé nguyén 1a gia tri s % (10° + 7).

Rang bugc: n < 10°.

Vi du:
D¥ liéu vao |Ké&t qua ra Giai thich
3 2 Cé hai cach dién théng tin:
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Bai 5. Khao cé khu Hoang Thanh

Céc nha khao ¢ mai phat hién ra mot khu Hoang Thanh dwoc xay dung tir nhiéu thé ky
truéc. Theo nhan dinh ban dau, Hoang Thanh gom nhiéu cin phong khép kin bai bon buc
turong song song hodc vudng goc véi nhau. Dé tién hanh nghién ciu, cac nha khao ¢ da
xay dung ban do cac bt tuong cua khu Hoang Thanh. Cu thé, ban do dugc md ta trén mat
phing toa do Pé cac vudng goc Oxy, trong dé cac birc tuong 1a cac doan thang song song
v6i mot trong hai truc toa do. Theo cac dir liéu thu thap duoc, ¢6 n cin phong dugce danh s6
tir 1 dén n, can phong thir i (1 < i < n) 1a mot hinh chir nhat ¢6 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;, v;)
V6i (x;,v;), (x;, ;) Vi (ug, vy), (u;, v;) V6i (u;, y;) va (u;, y;) Vé6i (x;,v;). Hai doan thang
md ta hai btrc twdng cua hai phong khac nhau khong cé diém chung. Mot thiét bi dic biét
duoc cac nha khao co st dung dé khao sat khu Hoang Thanh. Thiét bi nhd gon nhung mdi
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khi can diéu khién thiét bi dé vuot qua mot birc twong 1 rat kho khin. Vi mot gia dinh, ban
dau thiét bi dugc dat tai toa do (xg, ys) va can di chuyén toi toa do (xy, yr), cac nha khao co
muén 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 gitp
cac nha khao c6 tinh toan sé btrc tuong it nhat can vuot qua khi diéu khién thiét b.

Dir liéu: Vao tu thiét bi vao chuan c6 khuén 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 thi j (1 <j < m) trong m dong tiép theo, mdi dong mé ta mot gia dinh géom
bén so nguyén xs,ys, xr, vy (—10° < x5, ¥, xp, ¥r < 10%). Diem  (xg, y5), (xr, v5)
khong nam trén bat ki doan thang nao mé ta cac birc tuong cua khi Hoang Thanh.

Két qua: Ghi ra file thiét bi ra chuan gom m sb, mdi s6 1a dép an cho truy van twong ng
trong dir liéu vao.
Rang bugc: n,m < 10°.

Vi du:

Di¥ liéu vao | Két qua ra Giai thich
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