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I. CAu tric bai thi

STT Tén dé bai File chwong Dir liéu vao Dir liéu ra Gidi han thoi
trinh gian
1 Dén trang tri LIGHT.* LIGHT.INP LIGHT.OUT 1 gidy/1 test
2 Goi y 1énh SUGGEST.* SUGGEST.INP | SUGGEST.OUT 1 gidy/1 test
3 Tro choi ABGAME.* ABGAME.INP | ABGAME.OUT 1 gidy/1 test
4 Hanh trinh day FULLPATH.* | FULLPATH.INP | FULLPATH.OUT 1 gidy/1 test
du

Dau * dwoc thay thé boi CPP/PY ciia ngdn ngit ldp trinh duwoc sir dung twong g la C++/Python.
IL. Yéu ciu: Thi sinh 1ap trinh giai quyét cac bai toan sau:

Cau 1. Pén trang tri (5,0 diém)

Nhim tao khong gian sinh déng va tang tinh thAm my cho tuyén phd vao ban dém, thanh phd A da lip dat mot
hé thong dén trang tri thong minh trén tuyén dudng méi. Hé thdng dwoc lap trinh dé ty dong thay ddi trang thai
cac dén theo nhirng chu ky khac nhau, tao nén cac hi€u ing anh sang da dang va doc dao.

Tuyén dudng c6 N dén duoc danh s tir 1 dén N. Ban dau, tat ca cac dén déu tit.
Hé théng thuc hién N 14n kich hoat, dugc danh s6 tir 1 dén N.

O 1an kich hoat thtr i, hé théng s& dbi trang thai tat ca cac dén c6 sb hiéu 13 boi cia i. Nghia 1a: dén dang tit s&
duoc bat va dén dang bat s€ bi tét.

Vi du, & 1an kich hoat thtr 3, hé théng s& di trang thai cac dén: 3, 6, 9, 12, ... khong vuot qua N.

Sau khi hoan thanh tit ca N 1an kich hoat, trang thai cta cac dén duoc gitr nguyén. Khi do, trung tam diéu khién
s& phan tich hiéu ing 4nh sang bang cach dua ra q truy vin. Mai truy van xac dinh mét doan dén tir vi tri L dén
vi tri R.

Yéu ciu: V6i mbi truy van, hiy thuc hién hai yéu ciu:

e a) Pém s6 luong deén dang bat trong doan [L, R].

e b) Tim s6 hiéu 16n nhat cua dén dang bat trong doan [L, R].

Dir liéu vao: Cho béi file van ban LIGHT.INP

e Dong dau tién chtra hai sé nguyén N, q (1 <N <10'%, 1< q<10%).




e g dong tiép theo, mdi dong chira hai s6 nguyén L, R mé ta mét truy van (1 <L <R <N).
Két qua: Ghi vao file vin ban LIGHT.OUT

Gom q dong: Mbi dong chira hai sb nguyén, 1an luot 1a:

e  S6 lugng dén dang bat trong doan [L, R].

e S0 hiéu 16n nhat cia dén dang bat trong doan [L, R].

Néu khong c6 dén nao dang bat trong doan, ghi: 0 0

Vi du:

LIGHT.INP LIGHT.OUT
103 39

110 14

27 00

58

Rang budc:

e (C630% sb diém tuong tmg v6i N < 10°, q < 100.

o (C630% s diém tuong tmg v6i N < 10°, g < 10%.

o C640% sé diém con lai khong c6 rang budc gi thém.

Ciu 2. Goi y Iénh (5,0 diém)

Trong cac mdi truong l4p trinh hién nay, hé thong thudng hd tro chie nang ty dong goi ¥ 1énh khi nguoi ding

nhap mot $6 ky tu dau tién. Mdi 1énh c6 mot do phé bién, thé hién mirc do thuong xuyén dugc st dung.

Heé thong quan 1y mot tir dién gdm céac 1énh. Mdi 1énh 1a mot xau chi gdm cac chit cai Latin thuong (a - z) va c¢6

d6 phd bién 1a mot sb nguyén duong.

Ban dau, tir dién rong. Hé théng thuc hién 1an lugt q thao tac thugc mot trong hai loai:

e 1 sx:thém Iénh s vao tir dién v&i do phd bién x.

e 2 p:ngudi ding nhap xau p, hé thong can tim 1énh phu hop dé goi y.

V6i mot thao tac loai 2 c6 x4u p, hé thdng dua ra tir goi y theo nguyén tic sau:

e Trong sb nhitng 1énh dang c6 trong tir dién ma nhan p 1am tién t6, hé thdng goi ¥ 1énh c6 do phd bién 16n
nhat.

e Néu c6 nhiéu lénh cung dat do phé bién 16n nhét, hé théng g01 y 1énh nho nhét trong $6 chung theo thir ty tir
dién.

e Néu khong c6 1énh nao nhan p lam tién t6, tra 10i 1a -1.

Xau p duoc goi 1a tién t6 cta xau s néu né 1a phan dau cua xau s. Mot xau ciing 1a tién t cua chinh no.

Xau a dugc goi 1a nhd hon xau b theo thir tu tir dién néu hodc tai vi tri dau tién hai xau khéc nhau thi ky tu ctia a

c¢6 ma ASCII nho hon ky tu ciia b, hodc a la tién t6 thuc sy cta b. Vi dy: card < cat, app < apple, ...

Yéu cAu: Vi mbi thao tic loai 2, hiy dwa ra 1énh dwoc hé théng goi ¥ hodc -1 néu khong ton tai 1énh phi

hop.

Dir liéu vao: Cho béi file vin ban SUGGEST.INP

e Dong dau tién chtra sé nguyén q (1 < q < 220000).

e g dong tiép theo, mdi dong md ta mot thao tac co dang 1 s x hodc 2 p (1 <x<10° 1<]s|, |p| <200, trong d6
Is|, |p| 1an lwot 1 do dai cua xau s, p).



Két qua: Ghi vao file viin ban SUGGEST.OUT

Vi mdi thao tac loai 2, theo thir tu xuét hién, in ra trén mot dong 1énh duoc hé théng 201y hodc -1 néu tai thoi
diém do khong c6 1énh nao nhu vay.

Vi du:
SUGGEST.INP SUGGEST.OUT

7 count

1 cout 10 -1

1 count 25 continue
2 co

1 cin 30

210

1 continue 15
2 con

Diéu kién / Rang budc:

e S thao tac loai 1 khong vuot qua 200000.

e Sb thao tac loai 2 khong vuot qua 20000 va dir liéu vao chic chin c6 it nhat mot thao tac loai 2.

e Moi x4u trong dit liéu vao, ca xau s cua thao tac 1 1an x4u p cua thao tac 2, khong réng va chi gdm céc chit
c4i Latin thuong tir a dén z.

. Téng d6 dai cua tAt ca cac xau xuét hién trong dir liéu vao, tinh ca xau cia thao tac loai 1 1an xau cta thao
tac loai 2, khong vuot qua 500000.

e Cac tir khoa dugc thém vao bai cac thao tac loai 1 d6i mot khac nhau va khong cé thao tac xoa tir khoa khoi
tir dién.

Rang budc:

o (C620% s diém thoa man: q < 100; |s|, |p| < 20.

e C620% sé diém théa méan: Véi moi x4u p cua thao tac loai 2 déu co d6 dai dung bang 1.

e (Cb30% sb diém thoa man: Voi tong do dai tat ca cac xau khong vuot qua 100000 va moi xau déu co do dai
khong vugt qua 50.

o C630% s diém con lai khong c6 rang budc gi thém.

Cau 3. Tro choi (5,0 diém)

Cho mdt diy gdm N sb nguyén a,, ay, ..., ay va mot sb nguyén khong am K. An va Bao cung choi mot trd choi
nhu sau:

e O luot dau tién, An chon mot day $6 nguyén khong am by, ba, ..., bythod man: by + b, + ... + by=K

e O luot tht hai, Bao chon ra hai chisd I, r (1<1<r<N).

e Trd choi két thiic, Bao s& thu duoc sé diém 1a: (a; - b)) + (az+; - b)) + ... + (a, - b,)

An mong mudn diém sb cta tro choi 1a nho nhét, con Bao muén diém sd cua tro choi 1a 16n nhat. Vi vay, sau khi
An chon day $6 nguyén khong am by, by, ..., by, Bdo s€ chon mot doan lién tiép [1, r] sao cho s6 diém thu duoc 1a
16n nhét co thé.

Yéu cau: Hiy tinh s diém 16m nhat ma Béo c6 thé dat dwoc véi cach lra chon diy b tdi wu ciia An.

Dik liéu vao: Cho béi file vin ban ABGAME.INP

e Dong 1: Gom hai s6 nguyén N, K (1 <N <2-10% 0 <K < 10% -10° < a; < 10°).



e Dong2: Gom N sb nguyén mo ta day ay, a, ..., ay.
Két qua: Ghi vao file van ban ABGAME.OUT mét $6 nguyén la s6 diém 16n nhat ma Bao c6 thé dat duoc.
Vi du:

ABGAME.INP ABGAME.OUT Giai thich

67 5 An ¢6 thé chon ddy b=10, 1, 2,0, I,

232304 3]. Khi d6 diy sb ma Bao nhan duoc
la:

a-b=[-2,2,0,3,-1,1]

Lua chon t6i wu nhét ctiia Bao 1a
chon [1, r] =[2, 4], twong Gng voi
doan con [2, 0, 3], c6 téng 1as.

Ta chimg minh dugc ring An khong
thé chon diy s b nao dé diém sb
16n nhit ma Béo ¢ thé dat duoc
nho hon 5.

Rang budc:

o (C0620% sb diém théa man: K = 1.

o (C620% s diém thoa man: 0 <a; < 10° v6i moi 1 <i<N.

o (C620% sb diém thoa man: K < 50; -50 < a;< 50 véimoi 1 <i<N.

o C640% sé diém con lai khong c6 rang budc gi thém.

Ciu 4. Hanh trinh diy da (5,0 diém)

Thanh phd A dang chuin bi t6 chirc mot hoi cho 16n gdm N gian hang dugc danh sb tir 1 dén N. Gitta cac gian

hang c6 ding N - 1 con dudng hai chidu két ndi truc tiép, duoc thiét ké sao cho tir mot gian hang bat ky ludn ton

tai duy nhat mot duong di don dén mot gian hang khac ma khong tao thanh chu trinh.

Trén mdi dudng di truc tiép, ban t6 chirc s& phat cho du khach mot miéng dan luu niém loai 1, 2, ..., M. Khi di

chuyén qua mot con dudng, du khach s& thu thap dugc miéng dan trén con duong do.

Mot hanh trinh tir uo = s, di qua cac gian hang trung gian uy, w, ..., Uz, dén t = u,, dugc goi 1a hanh trinh dy du

néu thoa mén céc diéu kién sau:

e Hanh trinh di qua dung M + 1 gian hang, M con dudng va mdi gian hang di qua dang mot 1an;

e Trén hanh trinh d6, du khach phai thu thap dﬁy du M loai miéng dan luu niém, mdi loai thu thap dang mot
lan.

Yéu ciu: Hiy dém xem c6 bao nhiéu hanh trinh diy di nhw trén. Luu y: ta xem hanh trinh tir s dén t va

tir t dén s 1a cing mdt hanh trinh.

Dik liéu vao: Cho béi file vin ban FULLPATH.INP

e Dong 1: gdm hai s6 nguyén N va M (1 <M <N < 10%).

e Tir dong 2 dén dong N: mdi dong gém ba s nguyén duong u;, v;, ¢; md ta mot con duong hai chidu két ndi
gian hang u; va v;, va trén con dudng nay ban t6 chirc phat cho du khach miéng dan loai c,.

Két qua: Ghi vao file van ban FULLPATH.OUT mot dong duy nhit 14 sé lugng hanh trinh day du.

Vi du:



FULLPATH.INP FULLPATH.OUT Giai thich

63 2 Hai hanh trinh day du la:

121 +1-2-3-5

232 (c4c miéng dan thu thap dwoc lan
242 luotlal, 2, 3)

353 va+5-3-2-6

261 (c4c miéng dan thu thap dwoc lan

luot1a 3,2, 1)

Rang budc:

e (C620% sb diém théa man: N < 1000.

o (C0620% sb diém thoa man: M = 2.
o (C620% sb diém théa man: M = 3.

e (C620% sd diém thoa mén: ton tai mot duong di di qua tit ca cac gian hang.

e 20% sb diém con lai khong c6 rang budc gi thém.

- Thi sinh khong dwoc sw dung tai liéu.

- Giam thi khong dwoc giai thich gi thém.




