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LUYEN TAP

ON THI
HSG

PE THI THU HSG SO 02 (BANG A - THPT)
Mon: Tin hoc
Tong hop dé 6n thi hoc sinh gidi chat lwong

TONG QUAN PE THI

= Tenal ch:(::gtfll?inh dl:f fi;ig\?ﬁo k;e;:ﬁ?l:‘a 2l
1 Vi tri hop 1é TVIS.* TVIS.INP TVIS.OUT 5,0
2 Khai thac EXPT.* EXPT.INP EXPT.OUT 5,0
3 Quy hoch INVR.* INVR.INP INVR.OUT 4,0
4 Pong b tin hiéu SYNSG.* SYNSG.INP SYNSG.OUT 3,0
5 Diém hen vo tuyén WRLS.* WRLS.INP WRLS.OUT 3,0

Chii y: Diu * dwoc thay thé bgi CPP, PY ciia ngon ngit ldp trinh dwoc siv dung twong teng la C/C++ hodc
Python.

Cau 1. Vi tri hop 18 (5,0 diém)
Cho mot xau S c¢6 d6 dai N chi gdm cac chir cai tiéng Anh viét thuong. Quy udc gia tri ciia mdi ky tu tuong
ung voi s6 thtr tyr ctia n6 trong bang chit céi (vid@ia = 1,b = 2,...,z = 26).
Mot vitrii (2 < i < N — 1, xét theo chi s6 bat dau tir 1) dugc goi 1a vi tri hop 16 néu gié tri cua ky tu S;
bang diang khoang cach (d6 chénh léch tuyét dbi) gitra gia tri cua hai ky tu dung k& n6 12 S;_; va S;.1.
Yéu cdu: Hiy dém sb luong vi tri hop 16 trong xau S.
Dit liéu vao tir file van bdan TVIS.INP
- Dong dau tién chira mot sé nguyén N (3 < N < 10°) thé hién do dai cua xau.
- Dong thir hai chira xu S gém N chif cai tiéng Anh viét thuong.
Két qud ghi ra file van bin TVIS.OUT:
- Inra mdt s6 nguyén duy nhat 1a sé lugng vi tri hop 18 tim dugc.

Vidu:
TVIS.INP TVIS.OUT Gidi thich
6 2 Xau S c6 do dai N = 6. Xét cac vi tri i tir 2 dén 5
kdoabc » Taii = 2 (kytud,giatri4): Kévéik (11)

vao (15). Taco |11 — 15| =

hop 1€. i
» Taii = 3 (kytuo,giatri 15): Ké vdid (4)

4. Vi tri nay

vaa (1). Taco|4- 1| = 3 # 15. Khbng
hop 1é.

= Taii = 4 (ky tu a, gia trj 1): K& v6i o (15)
vab (2). Taco |15- 2| = 13 # 1. Khdng
hop 1¢.

= Taii = 5 (kytub, giatri 2): Ké véia (1) va

c (3).Taco|1- 3| = 2. Vi tri nay hgp 1¢.
C6 tong cong 2 vi tri hop 1 trong xau S.

Céau Il. Khai thac (5 0 dzem)
Cho mot tap hop gom n MAu quing, mau thir i c6 mirc nang lugng 1a mot s nguyén dwong a;. Ta goi C(x) la chi
phi tinh ché mot mau quang c6 ning luong x dé no tré nén tinh khiét. Chi phi nay duoc tinh bang khoang cach tur
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x dén sb nguyén to gan nhat. N6i cach khac C(x) = min(|x — p|) véi p 1a mot sd nguyén t6.
C6 Q doi ky su dén khai thac, doi thir j dugc cip mot mic ngan sach l1a §;. M&i d6i mudn chon ra nhiéu
méu quing nhat c6 thé tir tp hop ban dau dé tinh ché sao cho tong chi ph1 khong vuot qua S
(Luu y Cdc dgi lam viéc doc lap va déu dugt quyen xét trén toan bg n mau quang ban dau)
Yéu cau: Hay xac dinh s6 luong mau quing t6i da ma mdi doi co thé tinh ché.
Dit liéu vao tir file van ban EXPT.INP:

- Dong dau tién gom hai so nguyénnva Q (1 < n,Q < 10°).

- Dong thi hai chira n s6 nguyén duong a; (1< a; < 105).

- Q dong tiép theo, dong thr j chira mot s6 nguyén S; (0 < S; < 1014).
Két qud ghi ra file vin bin EXPT.OUT:
- Gdm Q dong, dong tha j ghi mot s6 nguyén duy nhat 1a s lwong quang tdi da doi thi j tinh ché duoc.
Vi du:

EXPT.INP EXPT.OUT
53 1
24 15 2 8 33 3
0 5
3
10

Rang bugc:
- 50% sb test trong (g vGi 50% sb diém con, Q < 103.
- 50% s0 test twong tmg v6i 50% s6 diém con lai khong co gidi han gi thém.

Cau I11. Giao thire (4,0 diém)

Kién tric su Phii Vinh dang quy hoach mét hé théng gdm n tram phat song trén mit phing toa do 2D.
Tram tht i dugc dat tai toa do (x;, y;).

Pé dam bao két ndi mang on dinh, do tré cta toan b hé théng duoc danh gia béng khoang cach
Manhattan 16n nhét giita hai tram bat ky. Khoang cach Manhattan giita hai diém (x;, ;) va (x;,¥;) duoc tinh
bang cong thirc:

|xi — x| + [y — ¥

Nhan thiy do tré hién tai c6 thé dang qua 16n, Phii Vinh quyet dinh str dung mot dic quyén quy hoach duy
nhét: Anh duwoc phép chon chinh xac mét tram phdt song va hodn doi toa do x VA 'y cia tram d6 cho nhau (tirc la
doi tram thi i tir vi tri ban dau (x;,v;) sang vi tri mdi (y;, x;)).

Yéu cau: Hay giap Phii Vinh tim d6 tré hé thong nho nhat co thé dat dugc sau khi thuc hién hoan ddi toa do cua
dang 1 tram.
Dit liéu vao tir file van ban INVR.INP

- Dong dau tién chira s nguyén duongn (3 < n < 2 x 105).

- ndong tiép theo, dong thir i gom 2 s6 nguyén x;,y; (1 < x;,y; < 10%) 1a toa d6 ban dau ciia tram thi i.
Két qud ghi ra file van bin INVR.OUT:

- Inra mot s6 nguyén duy nhat 14 gia tri do tré nho nhét c6 thé.
Rang bugc:

- 40% sb test trong (g vGi 40% sb diém co n < 100.

- 40% sb test trong (g vGi 40% sb diém co n < 2000.

- 20% sb test twong ing v6i 20% s6 diém con lai khong c6 gii han gi thém.

Vidu:
INVR.INP INVR.OUT Giai thich
3 2 Hé théng ban dau gébm 3  tram:
15 A(1,5),B(4,2),C(2,6). Do tré ban dau 1a 6
4 2 (khoang cach gittra A va B: |1 — 4| + |5 —
2 6 2| = 6).
Chon dao tryc tram B tir (4, 2) thanh B'(2,4).
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Hé thong mai gom: A(1,5),B'(2,4), C(2,6).
Luc nay, khoang cach 16n nhat giira bat ky cap
diém nao ciing chi con diing bang 2 (vi du giira
B'VAC:|2 — 2| + |4 — 6] = 2)

Cau IV. Pong bd tin hiéu (3,0 diém)

Hé théng mang nhan duoc hai chudi dir liéu S va T trong qué trinh truyén tai tin hiéu. Mdi chudi bao gom
c4c chir cai tiéng Anh in thuong, trong d6 mdi chit cai dai dién cho mot goi tin mang mét gia tri nguyén tir 0 dén
25 (quy uéc: val(a) = 0,val(b) = 1,. val(z) 25).

Dé phan tich va dong bo dir liéu, ban can tim ra mot day con tir S va mot day con tir T sao cho hai ddy con
nay hoan toan khép nhau (tirng vi tri ¢6 cung ky tu).

Hé théng c6 mot co ché xir ly nhiéu dic biét: khi trich xudt tin hiéu, thay vi chi ldy nguyén ban tirng ky tu,
ban co thé gop hai ky tw diing lién ké nhau trong chudi goc thanh mot ky tw duy nhat. Ky tuw méi dwoc tao ra sé cé
gid tri bang tong gla tri ciia hai ky tw ban dau, ldy phan dw cho 26 (mod 26).

Cu thé, néu gdp ¢; va c, lién ké, ta thu duoc ky tu co gia tri: (val(cl) + val(cz)) mod 26.

Luuy:

o Diy con thu dugc bang cach bo qua (x6a) mot s6 ky tu trong chudi ban dau, nhung phai giit nguyén
thtr ty cua cac ky tu dugc gitr lai.
o Hai ky tu dugc gop bit budc phai dimg canh nhau ngay tir dau trong chudi gbc (ban KHONG thé
x0a Ky tu & giita roi gop hai ky tu ¢ hai bén).
o Mai ky tu trong chudi géc chi duoc str dung t6i da mot 1an.
Vi du:

Hé théng nhan dugc S = ceafpvaT = gfxih. Ban co thé déng bd duge mot chudi tin hiéu chung c6

d6 dai 1a 3 (chudi g£p) thong qua cac budc trich xuat sau:
o Vitril: 0, gop e (2) va e (4) thanh tin hiéu g (6). O T, ldy nguyén ban tin hiéu g. Hai bén khép
nhau!
o Vitri2: 0 S, bé qua nhiéu a, ldy nguyén ban tin hi¢u £. O T, liy nguyén ban tin hiéu £. Hai bén
khép nhau!
o Vitri3: 0S8, ldy nguyén ban tin hiéu p. O T, bd qua nhiéu x, chon gop i (8) va h (7) thanh tin
hi¢u p (vi 8+ 7 = 15). Hai bén khdp nhau!
Yéu cau: Cho trudc hai chudi S va T, hay tinh d6 dai 16n nhét cua chudi tin hiéu chung ma ban c6 thé dong bo
duoc.
Dit ligu vao tir file van ban SYNSG.INP
- Dong thir nhat chira chudi S (1 < |S| < 2000).
- Dong thir hai chira chudi T (1 < |T| < 2000).
- Dit liéu dam bao ca hai chudi chi chira chif cai tiéng Anh in thuong.
Két qud ghi ra file vin bin SYNSG.OUT:
- Inra mdt sd nguyén duy nhat 1a d6 dai ctia ddy con chung dai nhét co thé dat duoc.
Rang bugc:
- 40% sb test trong Gmg voi 40% sb diém ¢6 1 < |S],|T| < 20.
- 40% sb test trong Gmg voi 40% sb diém tiép theo co |T| = 1.
- 20% sb test trong (g voi 20% sb diém con lai khong c6 gidi han gi thém.

Vidu:
SYNSG.INP SYNSG.OUT Giai thich
xckabc 2 S =xckabcVvaT = fhyd. Chudi chung dai 2 la
fhyd md:

- Kytum (12): O S bo qua x, gop ¢ (2) vak
(10). O T gop £ (5) va h (7).

- Kytyd(3):GSboquaa,gopb (1) vac
(2). O T bé qua y, lay nguyén ban d.
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Cau V. Piém hen vé tuyén (3,0 diém)

Mot khu vyc thir nghiém hinh chit nhat dugc chia thanh ludi toa dd M x N, gom M hang (danh sé tir 1 dén
M tir trén xuéng) va N cot (danh sO tir 1 dén N tir trdi sang). Ban d4u, khu vuc nay hoan toan tréng trai va mirc o
nhidu song tai moi 6 déu bang 0. Hé thdng c6 K thap phat nhidu. Théap tht i duge dat tai 6 (r;, c;), c6 ban kinh phat
song R; va cuong do nhidu B;. Mot 6 (x, y) s& bi chiu anh huéng thém cuong do B; tur thap nay neu khoang cach
hinh hoc giita 6 d6 va thap khong vuot qua R;. NOi cach khac, 6 (x, y) nam trong viing phii song néu:

x-1)?+ (v — )’ < R?

Mirc d6 nhidu song ciia mot 6 1a tong cuong do nhidu tir tat ca cac thap phi séng téi nd. Hé thng quy dinh
rang, bat ky 6 nao c6 mirc d6 nhidu séng > P sé& tré thanh Ving chét. Cac 6 c6 mirc 6 nhidu séng < P 1a Ving
An Toan.

C6 hai robot tinh bdo A va B dang can gip nhau:

- Robot A xuét phat tir 6 (1, 1).
- Robot B xuat phat tir 6 (1, N).
- (Dit liéu luén dam béao hai 6 xuat phat 1a Ving An Toan).
Moi gidy, mdi robot co thé thuc hién mot trong hai hanh dong mot cach doc lap:
1. Di chuyén sang mot 6 ké canh (trén, dudi, trai, phai) voi diéu kién 6 d6 phai 1a Vung An Toan.
2. Dung yén tai 6 hién tai dé cho doi.
Yéu cau: Hay tinh khoang thoi gian (sé gidy) ngén nhat dé hai robot c6 mit tai cing mot Vang An Toan bat ky.
Néu khong c¢6 cach niao dé hai robot gip nhau, inra —1.
Dit liéu vao tir file van bdan WRLS.INP
- Dong dau tién chira 4 s6 nguyén M, N,K,P (1< M,N < 1000; 1 < K < 10% 1< P < 107).
- K dong tiép theo, mdi dong chira 4 sb nguyén r;,¢;,R,B; (1< 1< M;1< ¢ < N;0< R; <

2000; 1 < B; < 1000).

Két qud ghi ra file van ban WRLS.OUT:

- Inra mot s6 nguyén duy nhat 1a sd gidy it nhat dé hai robot gip nhau, hoic -1 néu khong thé.
Rang bugc:

- 30% sb test trong (g v6i 30% s6 diém co M, N < 50; K < 100; R < 50.

- 30% sb test trong (g véi 30% sé diémco M = 1.

- 20% sb test trong (ng véi 20% s diém c6 M, N < 300; K < 1000; R < 300.

- 20% s test con lai tuong ing voi 20% s6 diém con lai khong ¢6 gidi han gi thém.

Vidu:
WRLS.INP WRLS.OUT Gidi thich
55110 2 Ban d6 sé& co dang;
33115 . ¢
.
4 #
.

O chétla #, vung antoan la.
Robot A xuét phét tai (1, 1), Robot B tai (1,5). Bé
gip nhau nhanh nhét, ca 2 s& di chuyén theo hang
ngang trén cung.

- Robot A mat 2 gidy dé dén 6 (1, 3).

- Robot B mét 2 gidy dé dén 6 (1, 3).
Ca hai gap nhau tai (1, 3) sau 2 giay.

Cdn b coi thi khéng gidi thich gi thém; cdc dir liéu vao la ding dan khdng can kiém tra; lam bai véi cdc tén tép
diing nhu quy dinh trong de.
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