KY THI THU CHON HQC SINH GIOI QUOC GIA
Ngay thi 01/12/2020
Mon: Tin hoc — Thoi gian: 180 phut
Tong quan bai thi

Tén bai File ngudn nop File di lidu File két qua | | noisian

moi test
Even subsequences | EVENSUB EVENSUB.INP EVENSUB.OUT 1 giay
Simulation SIMULATION.* | SIMULATION.INP | SIMULATION.OUT | 2 gidy
Lottery LOTTERY.* | LOTTERY.INP | LOTTERY.OUT 1 giay

Chuy: Diu * dwoc thay thé béi dudi ngam dinh ciia ngén ngit dwoc siv dung dé cai chwong trinh.
Ddt thw muc bai thi: Tén Tinh_Hg va tén.
Hay ldp trinh gidi C&C bai todn dwoi diy:

Bai 1. Even subsequences (6 diém)

Hém nay Bom méi duoc hoc vé diy sd, Bom thay chung rat tha vi, nén bai tap ¢ gido cho vé nha
lam Bom déu co gang lam hét. Tuy nhién dén bai cudi cung thi Bom nghi mai khong ra, va Bom
quyét dinh di ngu va doi ngay mai héi cac ban thi HSG QG.

Bai toan cudi ciing cia Bdm ¢ phat biéu nhu sau: cho diy sé a; ¢6 n phan tir danh sb tir 1 d&én n,
dém xem vé&1 day da cho c6 bao nhiéu day con lién ti€p c6 chénh léch ctia phan tir l6n nhat va phan
tir nho nhat 1a mét so chan.

Hay giup Bom giai quyét bai toan trén.
Dik liéu: Vao tir file EVENSUB.INP:

e Dong dau tién chira s nguyén n (1 < n < 10°).
e DOnNg tht hai chira n s6 nguyén a; (1 < a; < 10°).

Két qua: Ghi ra file EVENSUB.OUT mot §6 nguyén duy nhét 1a s6 diy con lién tiép c6 chénh
1énh gifra sO 16n nhat va s6 nhd nhat 1a mot s6 chan.

Vi du:
EVENSUB. INP EVENSUB.OUT
5 11
45263
9 17
436843516
Chay:

e C0640% sb diém con < 1000
e C030%sddiémcol<a; <3
e C030% sb diém con lai khdng c6 rang budc gi thém.
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Bai 2. Simulation (7 diém)

Bom dang lap trinh cho mét canh tay robot dé c6 thé dung phan v& 1én trén bang den, coi bang den
13 mot mat phang toa do chuan Oxy (truc OX tang tir trai sang phai, truc Oy ting tir dudi 1én trén).

Ké hoach mé ta cac thao tac thuc hién cua canh tay robot la mot mang g6m N vector (x4, 1),
(2, ¥2)s oy (s YN)s trong d6 x; va y; la céc sé nguyen chin. Van hanh thuc té cua canh tay robot
nhu sau: dau tién n6 bat dau dat vién phan tir diém (1, 1) va sau d6 thuc hién N budc, & budc thir i,
canh tay robot s& di chuyén vién phan trén bang tir diém hién tai (x, y) d&én thang diém (x+x,y+
y;). Ta c6 thé hinh dung canh tay robot dang v& mot loai duong dut doan trong mit phing toa do,
va cac doan cua duong dut doan do chinh la cac vector da cho.

Trong khi Bom dang nghi vé cach thay d6i ké hoach dé thay d6i dudng durt doan ma robot ¢ thé
vé ra, anh éy tu hoi vién phén s€ di qua céc truc toa do bao nhiéu 1an véi duong robot s€ ve€ ra voi
ké hoach hién tai. Do d6 Bom mudén c¢6 mot chuong trinh mé phong qua trinh thay dbi ké hoach va
tra 101 cac truy van sd 1an di qua truc toa do voi dudng robot vé ra, dé anh 4y c6 thé dé dang tuy
chinh ké hoach cho robot theo y minh.

A A

AR

Gia st ké hoach mo ta cac thao tac cua robot chira N vector 1a mot mang danh sb tir 1 dén N. Ban
dau con tro cua chuong trinh mé phong chi vao vi tri 1 cia mang nay. Va chuong trinh mé phong
can thuc hién cac 1énh sau:
e “B”:1ui con trd V& vi tri trudc vi tri hién tai trong mang (néu vi tri hién tai 12 i thi n6 sé lui
vevitrii—1,neui = 1 thind gilt nguyén vi tri hi¢n tai).
e “F”: di chuyén con tro dén vi tri tiep theo trong mang (néu vi tri hién tai la i thi ng sé tien
denvitrii+ 1,néui = N thi n6 gitt nguyén vi tri hién tai).
e “Cnxmny”: thay d6i vector cua vi tri hién tai cta con tré trong mang thanh (nx, ny), voi
nx, ny cling la nhirng s6 nguyén chan.
e “Q”: trd 101 cau hoi cua Bom rang véi ké hoach hién tai thi duong robot s€ vé ra c6 bao
nhiéu lan di qua truc toa d9. Néu di qua goc (0, 0) thi dugce tinh 1a 2 1an di qua truc toa do.
Yéu ciu: hdy xay dung chuong trinh mé phong néu trén.
Dir liéu: Vao tur file SIMULATION.INP:

« Dong dau tién chira sé nguyén N (1 < N < 10°)
« Tiéptheo la N dong, mdi dong chira hai s6 nguyén x; va y; (|xi|, |yi| < 500)
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« Dong tiép theo chua sb nguyén M 1a sé thao tac truy vin (1 < M < 3 x 10°)
« Tiéptheo la M dong, mdi dong mo ta mot trong 4 truy van trén (|nx|, |ny| < 500).

Két qua: Ghi ra file SIMULATION.OUT gom nhiéu dong, mdi dong tng véi két qua caa truy van
Ioai “Q,’.

Vi du:

SIMULATION. INP SIMULATION.OUT

5

6 2
0 -6
-2 2
-6 -8
40
12

w00 Ww

-4 -6

OQWWOOQHRT O OO
1
o
1
N

e C030% sb diém c6 N,M < 1000

e CO30%sbdiémcdy, =ny =0,N <5x 10* M < 10°
e CO20%sddiemcoON <5 x 104, M < 10°

e C0620% so diém con lai khdng co6 rang bugc gi thém.

Bai 3. Lottery (7 diém)

Cudi cang ngay cang tré nén nghién Vietlott, mét tro choi x0 s6 may rui di xut hién tai Viét Nam
duoc vai nam nay. Trd X6 s6 dién ra nhu sau:

e Cudi s& d&én van phong x6 s6 gan nhat cua Vietlott va chon loai giai minh s& tham gia, mdi
loai giai cua Vietlott twong tng voi d6 dai cua day sb trén to vé sb Cudi s& mua. Cudi co thé
mua nhiéu to vé so tay y.
e Va0 cudi ngay, cong ty Vietlott, voi mdi loai giai cong ty s& quay sé dé tim ra mot day s6
may man &ng véi ting loai giai.
Tét nhién, Cudi s€ gianh dugc giai dac biét néu mot trong nhiing to veé s6 anh 4y dd mua c6 diy sd
tring v6i ddy s6 may man tng voi loai giai cua to vé so do ma cong ty Vietlott quay ra. Ban cua

Cudi la Bom lam trong cong ty Vietlott da quyét dinh gitp cdu bang cach noi cho cau biét mot sd
dic diém ctia mot diy sb may mén:

o Ddy sé chi bao gom cac s ty nhién tir khoang [1, N]

e Tét ca cac s trong day sb 1a phan biét.

e Hai s lién tiép trong diy déu nam trong danh sach cac cip sé dugc phép dung canh nhau
trong ddy. Danh sach cac cip s dugc phép dirng canh nhau c6 dic diém sau:
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o Lamat tap cac cap s khac nhau trong khoang [1, N]. Va néu ta coi mdi cap sb la mot
canh ciia mot do thi

o Do thi tao bai tap céc cip s6 duge phép dung canh nhau 1a mét @6 thi khdng co canh
nao nam trong nhiéu hon Mot chu trinh don.

Bom dé dua cho Cudi mét danh sach cac cap s6 duoc phép duang canh nhau va Cudi quyét dinh
ngay mai, Cudi s¢ mua s6 lwong vé bang tat ca cac diy may man co thé xut hién ciia mot loai giai
dé chic chin gianh duoc giai thuong. Nhung truge do, anh ay can biét loai giai nao s& gilp anh ay
co loi nhat, dé biét dugc diéu ndy anh ay can tinh toan véi mai loai giai s& c6 bao nhiéu day s6 may
mén c6 thé quay ra twong ng Véi loai giai d6. S& c6 ding N loai giai twong tng véi do dai tir 1 dén
N cua day s6 may man. Day khong phai mot diéu d& dang d6i voi Cudi, nén anh 4y mudn nhd cac
ban tinh ho anh iy xem ng véi mdi do dai L trong khoang tir 1 dén N c6 tat ca bao nhiéu day sb
may man c6 do dai la L.

Yéu cau: vai gia tri L tir 1 dén N ¢ém xem c6 bao nhiéu ddy sé may man c6 d6 dai dung bang L.
Dir liéu: Vao tur file LOTTERY.INP:

e Dong dau tién chira hai s6 nguyén N va M (1<N<4000,0<M < 10)
e M dong tlep theo m01 dong mo ta mot cip sb c6 thé dimg canh nhau. Dir liéu dam bao khong
¢6 cdp s6 nao xuat hién qua mot 1an trong di liéu.

Két qua: Ghi ra file LOTTERY.OUT trén mot dong gdm N sb nguyén s;, s6 thir i 1a két qua sé
day may man c6 do dai i 1ay phan du cho 10° + 7.

Vi du:
LOTTERY. INP LOTTERY.OUT
32 342
12
23
33 366
13
23
12

Giii thich: Vi vi du dAu tién cac ddy may mén co thé co do dai 11a (1), (2), (3); do dai 2 1a (1,
2),(2,3), (2, 1) va(3,2); d6 dai 3 1a (1, 2, 3) va (3, 2, 1).
Cha y:
e C625%sbdiémcoN < 10
e CO0 25% sb diém d6 thi trong dit liéu s& cd dang khong c6 chu trinh
e CO0 25% sb diém do thi trong di liéu c6 dang mdi dinh thudc khdng qua mét chu trinh don.
o C0 25% s diém con lai khong cé rang budc gi thém.
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