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Ngay thi: 24 thang 3 nam 2022

Thoi gian lam bai: 150 phut
(Dé thi gom 04 trang)

PE CHINH THUC

TONG QUAN BAI THI
STT Tén bai Tén fll:;;llluro’ng Tén file dir liéu vao | Tén file Kkét qua ra Piém
1 | Pua robot DRB.* DRB.INP DRB.OUT 5
2 | Chudi ARN ARN.* ARN.INP ARN.OUT 5
3 | Tai bai giang TBG.* TBG.INP TBG.OUT 4
4 | Hinh chit nhat HCN.* HCN.INP HCN.OUT 3
5 | C6 phiéu VNI VNL* VNLINP VNLOUT 3

Chii y: Diu * dwoc thay thé béi PAS, CPP, PY ciia ngon ngiv ldp trinh dwoc siv dung twong irng la Pascal,
C/C++ hodc Python.

Céu 1. Pua robot (5 diém)

C6 hai robot dang chuyén dong thang déu, cung chiéu trén cing mot con duong, robot thir nhat
dang & vi tri S; di chuyén véi van toc 13 V; m/s, robot thir hai dang & vi tri S, di chuyén véi véan toc 1a
V, m/s. Héi sau bao nhiéu lau thi hai robot gap nhau?

Dit li¢u vao tir file van ban DRB.INP:

Dong dau tién gom s6 nguyén duong S; mo ta vi tri ctia robot thir nhat;
Dong thir hai gdom s6 nguyén duong V; mo ta van toc cua robot thir nhat;
Dong thir ba gom s6 nguyén duong S, mo ta vi tri ciia robot thir hai;

e Dong tht tu gdm s6 nguyén duong V, mo ta van toc cua robot thir hai.

Céc don vi khoang cach dugc tinh bang mét, thoi gian duoc tinh bang gidy va S; # S,;
51,52, V1, V, < 10°.
Két qud ghi ra file vin bin DRB.OUT:
In ra mot sd nguyén 1a phan nguyén cia két qua - thoi gian ma hai robot gip nhau. Néu hai robot
khong thé gdp nhau thi inra —1.
Vidu:

DRB. INP DRB.OUT Giai thich

2 Sau 2.5 giay hai robot s€ gap nhau:
2+5%x25=145

74+ 3x25=145

Phéan nguyén cia 2.5 13 2.

Hai robot cang di cang xa nhau.
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Céu 2. Chudi ARN (5 diém)

Trong phong thi nghiém, cac nha khoa hoc dang nghién ctru Ve gen cua mot chudi ARN dic biét
dugc ma hoa bang mot xau S gém cac ki tw 'A’,’U’,'G’,’X’. Ho mubn cit tir chudi ARN d6 mot mach
(dugc ma hod bang xau X) cho trudc.

Yéu céu: tir chudi ARN S c6 thé cit duge ra tdi da bao nhiéu doan mach X.
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Dir liéu vao tir file van ban ARN.INP:
e Dong dau tién gdm mot xau ki tu S mo ta chudi ARN;
e Dong tht hai gdm mot xau ki ty X mo ta doan mach can cat ra.
Céac xau chi gom cac ki tu 'A’,'U’,’G’,’X’ va do dai cac xau khong qua 103 ki tu.
Két qua ghi ra file van ban ARN.OUT:
Mot s6 nguyén duy nhat 13 két qua cua bai toan.
Vidu:
ARN. INP ARN.OUT Giai thich
AUAUGXXAUGXGX | 2 AUAUGXXAUGXGX
AUGX
AAAAA 1 AAAAA
AAA

AGAX 0
U

Cau 3. Tai bai giang (4 diém)

Do énh hu§ng cua diqh bénh, cac 16p hoc s& hoc két hop ca hinh thirc tryc tiép va truc tuyén. Dé
hoc sinh c6 thé hiéu ki hon vé bai hoc, giao vién luu lai video céc bai gidng va tai Ién nhém 16p cho hoc
sinh xem lai.

Mot video bai giang dai Z gidy. Dung luong ma video can phat 1 gidy 1a X MB. Nhung mang
nha An Iuc d6 chi cé thé tai dugc Y MB trong 1 gidy.

An mudn xem bai giang ma khong phai dimg lai gitra chung. An quyet dinh trudc khi bat dau
xem, s€ doi trudce Ty gidy dé bai giang duoc tai xuong mot dung luong nhat dinh. Mot video bai giang
dugc phat lién tuc néu tong dung luong tai thoi diém bat ki ma An d tai vé 16n hon hodc bang tong
dung luong cua doan video tinh dén thoi diém do.

Yéu cau: Hay gitip An tim luong thoi gian it nhat T, ma An phai doi dé c6 thé xem lién tuc.
Dii ligu vao tir file van ban TBG.INP:
GOm mot dong chira ba sé nguyén duong X,Y,Z (1 < X,Y,Z < 10%Y < X);
Két qua ghi ra file vin bin TBG.OUT:
Mot s6 nguyén dwong T, 1a thoi gian it nhat ma An phai doi.
Rang bugc:
e C680% s test img v6i 80% s diém cua bai thod man: 1 < X,Y,Z < 100;
e 20% so0 test con lai trng v61 20% so diém cua bai khong co rang budce gi thém.
Vi du:

TBG.INP | TBG.OUT Giai thich

411 3 - An doi trude 3 gidy nén An da tai dugc sin 3 X 1 = 3 MB.
- Tai gidy tho nhét cua video, dung lugng ma An tdi dugcs€la 3 + 1 = 4 MB,
vira bang dung luong ma video phat trong 1 gidy la 4 MB.

1032 |5 - An doi trude 5 gidy nén An da tai dugc sin 5 X 3 = 15 MB.

- Tai gidy thir nhét ctia video, dung lugng ma An tai dugc sé 1a 15 + 3 = 18
MB. Lén hon dung lugng ma video phat trong 1 giay 1a 10 MB.

- Tai giay thu 2 cua video, dung lugng ma An tai dugc s€ 1a 18 + 3 = 21
MB. Lén hon dung lugng ma video phat trong 2 gidy la 20 MB.
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Céu 4. Hinh chix nhat (3 diém)

Cho mdt hinh chir nhat gém N dong va M cdt. Cac dong dugc danh sb tir 1 dén N, tr trén Xuéng
dudi. Céc cot duge danh so tir 1 dén M, tr trai sang phai. O ¢ dong thir i va ¢t thir j dugce goi 1la 6 (i, )
va co dién tich 1a 1 don vi. C6 mot so 6 da duwoc dién san ki tu 'X’.

Yéu ciu: tim hinh chir nhét con c6 dién tich 16n nhat chi chira duy nhat mot ki tu "X’
Dir liéu vao twr file van ban HCN.INP:
e Dong dau tién gdm ba sb nguyén duong N, M, K (N,M < 10* K < 10%) mo ta kich thudc cia
hinh chir nhat va so6 lugng ki tu ‘X’ ¢6 trong hinh chir nhat;
e K dong sau, mdi dong gdm hai s6 nguyén duong d va c 1a chi s6 dong va cot ctia 6 dién ki tur ‘X’
(d<N;c<M).
Két qua ghi ra file vin bin HCN.OUT:
Ghi ra dién tich cta hinh chit nhat 16n nhat thoa man yéu cau dé bai.
Rang bugc:
o C050% sb test tuong tng véi 50% s diém thoa man: N, M < 50;
e 30% so test khac twong trng véi 30% so diem thoa man: N, M < 500;
e 20% s0 test con lai tuong tmg véi 20% s6 diém khong c6 rang budce gi thém.
Vidu:

HCN. INP HCN.OUT Giai thich
4 5 4 9
2 3
25 X X
31
4 4 X
X

Céu 5. Co6 phiéu VNI (3 diém)

Binh mua ban ¢d phiéu VNI trén thi truong ching khoan. Gia sir gia ctia mot ¢ phiéu VNI trong
vong N ngay lan lugt 1a A4, 4,, ..., Ay. Biét rang moi ngay Binh chi thyc hién mét trong nhitng hoat
dong sau: 7 ’

1. Mua mot ¢6 phiéu VNI, )

2. Ban s6 lugng c6 phieu VNI bat ki ma Binh dang s¢ hitu;

3. Khong thyc hién bat ki giao dich nao.
Yéu cu: Binh thuc hién mua béan c6 phiéu VNI nhu thé nao dé thu duoc loi nhuan 16n nhat néu anh éy
tham gia mua béan bat dau tir ngay thu T cho trudc?
Dir liéu vao tie file van ban VNILINP:

e Dong dau tién gdm sé nguyén duong N (N < 10°) 12 s6 ngay biét gia cd phiéu;

e Dong thtr hai gdm N s6 nguyén duong A4, 4,, ..., Ay tuong Gng 1a gid ctia mdt co phiéu VNI

trong tirg ngay (4; < 10°% 1 <i < N);

e Dong thur ba gém mot sb nguyén duO’ng Q 1a s6 luong truy van (Q < 105);
e ( dong sau, mdi dong gém mot s6 nguyén duong T (T < N) thé hién cho ngdy dau tién ma

Binh tham gia viéc mua béan ¢6 phiéu VNI

Két qua ghi ra file vin bdn VNLOUT: Q dong, mbi dong gdm mét sé nguyén duy nhat 14 loi nhuan 16n
nhat ma Binh thu duoc ¢ mdi truy van tuong Gmg.

Rang bujc:
o C650% sb test g v6i 50% s diém cua bai thoa man: N < 1000; Q = 1;
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o 30% sb test khac ung voi 30% sb diém cua bai thoa man: N < 10%Q = 1;
o 20% s0 test con lai trng v61 20% so diém cua bai khong c6 rang budce gi thém.
Vi du:
VNI.INP VNI.OUT Giai thich

7 Binh bt ddu tham gia mua ban VNI vao ngay 1:
254 0 - Ngay 1: mua 1 VNI v6i gia la 1.

- Ngay 2: mua 1 VNI voi gid 1a 2.

- Ngay 3: ban 2 VNI voi gia 1a 5.

- Ngay 4: khong mua hay ban VNI vao ngay nay.
= Loinhuan thudugcla: —1—-24+2X5=7.
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Binh bt ddu tham gia mua ban VNI vao ngay 3:
- Binh khong mua ban VNI vao ngay 3 va ngay 4.
= Loi nhuan thu duoc la: 0.

Gidm thi khéng gidi thich gi thém; cdc dir liéu vao la ding ddn khéng can kiém tra; dat tén theo ding
nhuwr quy dinh trong dé.
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