PHONG GIAO DUC VA PAO TAO
XUAN TRUONG

PE CHINH THUC

TONG QUAN VE BE THI
Tén file .* c6 thé 1a .CPP hoic .PAS hoic Py tuong tng véi ngdn ngit C++, Free Pascal, Python.

PE THI CHON HQC SINH GIOlI
NAM HOQC 2023 — 2024
Mon: Tin hec 9

(Thoi gian 1am bai 150 phat khong ké thoi gian giao dé)

Pé thi gom 02 trang

Tén bai Tén chwong trinh | Tén file dir ligu vao | Tén file dir liéu ra
Phao hoa PH.* PH.INP PH.OUT
Luyén tap LT.* LT.INP LT.OUT
S6 dep SD.* SD.INP SD.OUT
Mat ma MM.* MM.INP MM.OUT
Tro choi TC.* TC.INP TC.OUT

Ldp trinh bang ngdn ngi# C++ hogc Free Pascal hogc Python dé gidi cac bai toan sau

Bai 1 (4,0 diém). Phao hoa

Dé chao mimg nam mai, tai mot khu cong vién c6 chuong trinh ban phao hoa. Tai day c6 3
loai phao hoa Do, Vang, Xanh lan luot dugc bin 18n sau a phat, b phat va ¢ phat. Ban dau tai
thoi diém 0 ca ba loai dwoc ban cung 1 IGc. Ban Nam va ban Bic dang xem bam phao hoa, ban
Nam hoi ban Bac: khong biét sau it nhat bao nhiéu phat nita thi ca ba loai phao hoa trén lai duoc
ban I&n cung 1 IGc ban nhi?

Yéu cau: Hay lap trinh gitp ban Béc tra loi cau hoi caa ban Nam.

Dir liéu vao cho trong file van ban PH.INP gdm 1 ghi 3 s6 nguyén a, b, ¢ (1 <a, b, ¢ < 10°)

Két qua ghi ra file vian ban PH.OUT gom mot sé nguyén duy nhat 1a s thoi gian it nhat dé
3 loai phao trén cuing ban 1 lic.

PH.INP PH.OUT

4 6 9 36

Bai 2. (4,0 dlem) Luyén tap

Dé chuan bi cho ki thi HSG cap tinh mén Tin hoc nam hoc 2023 — 2024, thay gido chuan
bi N bai tap co d6 khé va ki ning khac nhau, bai tap thi i co6 do kho a[i]. Dé giai dugc bai toan
thir i thi hoc sinh phai ¢6 ki nang 16n hon hoic bang a[i], khi giai dwoc bai tap thir i thi hoc sinh
nhan dugc kién thirc bo sung va ki ning tuong tng véi do kho a[i], tic 1a ki nang giai bai tap
ciia Nam ting thém a[i]. Ban dau hoc sinh Nam c6 k¥ nang 1a m. Ban Nam can xac dinh cach
chon cé4c bai tap dé giai sao cho c6 thé giai duoc nhiéu bai nhat.

Yéu cau: Hay gitp ban Nam thyc hién tim cach lya chon cac bai tap dé giai sao cho c6 thé
giai dugc nhiéu bai tap nhat.

Dir liéu vao cho trong file van ban LT.INP gém

+Dong1ghi2sénguyennvam (1 < n < 100,1 < m < 1000)

+ Dong tiép theo ghi n s6 nguyén a[i] (1 < afi] < 107)

Két qua ghi ra file van ban LT.OUT gom 1 s6 la s6 luwong bai tap giai dwoc nhiéu nhat.

LT.INP LT.OUT

53 4
18 2 5 4 3

Bai 3 (4,0 diém). So dep

Mot s6 dugc goi 1a sé duoc goi 1a s6 dep néu tdng cac chit s6 ctia nd chia hét cho 3 va tong
cac chir s6 hang 1é bang téng cac chir s6 hang chan.

Vi du s 165 chia hét cho 3 va tong cac chix s6 hang 16 1a 1 + 5, tong cac chir s6 hang
chin 12 6 nén s6 165 la s dep.

Yéu cau: Tim tat ca cac sé dep trong doan tir a dén b
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Dir liéu vao: Cho trong tép vin ban SD.INP gém

-Dong1ghisdtestn (1 < n < 10%)

- n dong sau, mi dong ghi mot dong ghi 2 s6 nguyéna,b (1 < a < b < 10'%)

Két qua ghi ra tép van ban SD.OUT gom n dong, mdi dong ghi 1 sé nguyén 1a s6 lwong sé
dep tir a dén b tuong ing trong file input.

SD.INP SD.OUT
2 2
10 90 6
100 300

Rang budc: +) 60% sb test voin < 10%,a,b < 10*
+) 40% sb test véi cac truong hop con lai

Bai 4 (4,0 diém). Mat ma

Mot mat thu chira mat ma bi 4n duoc tao ra 1a mot xau ki tu chi gdm cac sb va cac ki ty in
thuong, Mat ma bi ban 1 s6 luong céc s6 nguyén phan biét xuét hién trong mat thu.

Vi du: Véi mat thu as00023dkrf23smkilasd23sam09aa9 chira 3 s nguyén phan biét la
23, 1,9. Nén mat ma la 3.

Yéu cau: Hay lap trinh dua ra mat ma bi an.

Dir liéu vao cho trong file MM.INP gém mét xau (d6 dai xau < 10° ki tw) gdm céc chir sb
va céc Ki ty in thuong. T4t ca cac s6 nguyén duong trong xau cé nhiéu nhat 3 chir s6 c6 nghia.
Két qua ghi ra file vin ban MM.OUT mot s6 nguyén duy nhét 12 két qua bai toan

MM.INP MM.OUT
abcl23abc2abc3al 4
as00023dkrf23smklasd23sam09aa? 3
Rang buéc: +) 50% sb test co sb lwong cac sb trong xau khdng tring nhau

+) 50% s6 test trong truong hop con lai

Bai 5. (4, 0 diém). Tro choi

Nhan ngay "Céng trwong an toan giao théng", trudng THCS Xuan Truong t6 chac 1 trd
choi c6 thuéng cho cac ban 16p 9 nhu sau: ¢ N 6 vudng duoc vé thang hang trén san truong, cac
6 vudng duoc danh s tir 1,2, ..., N. Mdi 6 vuong i (1 < i < N) c6 gid tri ndng luong 1a h;.
Mot ban hoc sinh dang ¢ 6 vuong thlr i, ban 4y c6 thé nhay tdi 6 vudng tiép theo cac cach:

- Néu ban & 6 vudng thw i thi ban c6 thé nhay dén 6 vudng thatw i + 1,i + 2,..,i + k.

- Chi phi ning luong cua ban tiéu hao cho 1 1an nhay la |h; - h;| V6i h; 1a 6 vudng
dich ma ban nhay téi.

Ban hoc sinh nao di chuyén tir  s6 1 dén 6 s6 N véi chi phi ning lugng thip nhat s& dugc
¢6 thuong 1 phan qua.

Yéu cau: Hay tim chi phi thap nhat dé gilp cac ban hoc sinh nhay tir 6 vudng s 1 dén 6
vuodng tha N.

Dir liéu vao cho trong file van ban TC.INP gém

- Dong dau ghi 2 s6 nguyén N va K cach nhau mét ky ty trang: N 1a s6 6 vudng (2 <
N < 10%), K Ia s6 & vudng ti da ban hoc sinh c6 thé nhay qua (1 < K < 100)

- Dong thir hai chaa N gid tri h; (1 < h; < 10%), mdi s6 cach nhau mét ky tu trang la
chi phi nang lugng cuia 6 vudng thur i teong ung.

Két qua ghi ra file van ban TC.OUT mot s6 1a tong chi phi phét sinh tdi thiéu.

TC.INP TC.OUT Giai thich
5 3 20 Céach nhay cua ban hoc sinhselal > 2 >
10 25 35 40 20 5. Tong chi phi s& 1a |25 — 10| + 20 — 25| =
20
------------------------ T —
Ho va tén, chix ki giam thij 1 Ho va tén, chix ki giam thj 2
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PHONG GIAO DUC VA PAO TAO HUONG DAN CHAM PE THI CHON HQC SINH GIOI

XUAN TRUONG NAM HOQC 2023 — 2024
- - - Mon: Tinhec 9 ‘
BE CHINH THUC (Thoi gian lam bai 150 phat khéng ké thoi gian giao deé)

* Cham céc bai thi bing cac test, c6 phan chia mirc dd.
- Cham cac bai lam bang bd test, dung test nao dugc diém tuong tng cla test d6. Cac test danh
gi4 mirc d6 t6i wu cua thuat toan.
- Néu bai ndo 0 diém thi kiém tra tép chwong trinh, néu chi 14 15i do dit sai tén tép chuong trinh
thi stra lai cho dung va chim lai; trir 10% s6 diém cua bai d6 dat duoc. (L3i ndy co thé do thi
sinh khong dé y dén phan dic trung cua tép)
GIAI THUAT THAM KHAO
Bai 1 (4,0 diém). Ph&o hoa
Thoi gian it nhat dé 3 loai phao ban cung luc 14 BCNN(a,b,c)
Bai 2. (4,0 diém). Luyén tap
Vi dé giai dugc bai tap c6 do kho a[i] thi ki nang cua hoc sinh phai > a[i] va sau khi giai dugc bai
toan thur i thi thu dugc thém ki nang la a[i] nén
+ Sap xép cac a[i] tang dan
+ Xét cac bai tap i=1..n
Néu m>=a[i] thi m+=a[i]; nguoc lai ding
Ghi s6 bai lam dugc i
Bai 3 (4,0 diém). S6 dep
S6 chia hét cho 3 va c6 tong cac chit s6 hang 1é bang téng céc chit s6 hang chén thi chia hét cho
3 va cho 11 hay chia hét cho 33.
DPém céc s6 chia hét cho 33 tira dén b
Thuét toan 1:
Xéti=1..n
{
Xéti=a..b
Néu i chia hét cho 33 thi d++;
}
Thuit toan 2: s cac s6 chia hét cho 33 tir 1 dén b 1a b/33. Sé céc so chia hét cho 33 tir 1 dén (a-
1) la(a—-1)/33
= S cac sb chia hét cho 33 tir a dén b 1a b/33 —(a-1)/33 = (b —a + 1)/33
Bai 4 (4,0 diém). Mat ma
Téch céc ki ty s6 ra khoi xau, doi ra sé va dém sb luong cac s6
Xét i=0..s.size()-1
Néu s[i] >='0' && s[i]<='9" thi x+=s[i]
Nguoc lai
t . :
+ Dol x ra so k;
+ 56 luong s6 k (a[k]) tang 1;
+ Néu a[k] == 1 thi tang d
¥
Bai 5. (4, 0 diém). Tro choi
Goi f[i] 1a chi phi nhé nhét di tir 1 dén i
Néu chon budgc nhay 1a j thi
+ chi phi nang luong 12 [n[i] - h[i-j]|
+ F[i]=F[i-j]+(h[i] - h[i-j]};
Neu khdng chon budc nhay j thi F[i]=f[i]
Cong thirc F[i] = min(f[i-j]+|h[i] = h[i —J1|)
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Pap s6 F[n] 1a s chi phi it nht.
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