BQ GIAO DUC VADAO TAO  KY THI CHQN HQC SINH GIOI QUOC GIA THPT
NAM HOC 2019-2020

Moén: TIN HOC

: Thoi gian: 180 phut (khong ké thoi gian giao dé)

BAN CHINH Ngay thi thit hai: 28/12/2019

(Pé thi c¢é 04 trang, gom 03 bai)

PE THI CHINH THUC

TONG QUAN NGAY THI THU HAI

Tén bai File chwong trinh | File div ligu vao File két qua
Bai4 | Gian den LIGHT.* LIGHT.INP LIGHT.OUT
Bai5 | Toanha BUILDING.* BUILDING.INP BUILDING.OUT
Bai 6 Pong déat EQUAKE.* EQUAKE.INP EQUAKE.OUT

Déu * duwge thay thé bai PAS hodic CPP ciia ngon ngir Iap trinh dwoe sit dung twong ung 1a Pascal hodc C++.

Hay ldp trinh gidi cdc bai todn sau:

Bai 4. Gian dén (7 diém)

M{t gian dén trang tri kich thude m x n, cac hang danh s6 tir 1 dén m tir trén xudng dudi, cac cit
danh s6 tir 1 dén » tir trdi sang phai. O ndm giao gitta hang r va cdt ¢ goi la 6 (r, ¢). Trén mdi 6 ¢
mot bong dén, mdi bong deén cé ba trang thai: hodc tit, hoiic bat sang mau xanh, hodc bat sang mau
do. C6 k 6 phan biét (71, ¢1), (72, €2), ..., (7, ¢x) clia gian dén, mdi 6 c6 mot cong téc didu khién. Khi
tac dong vao cong téc ctia & (r,, ¢) thi nhitng dén nim trong cac 6 thudc hinh chit nhat c6 6 trai trén
14 (r,, ¢,) va 6 phai duéi 1a (x,, y,) s& dbi trang thai (= 1, 2, ..., k). Cu thé, c4c dén ndm trong céac 6
(u,vymar,<u<x vac <v<y,s€thay dbi theo quy tdc: néu den dang & trang thai tat s& chuyén
sang trang thai bit séng mau xanh, néu dang & trang thai bat sing mau xanh s& chuyén sang trang
thai bat séng mau do, con néu dén dang & trang thai bat sang mau do s& chuyén sang trang thai tét.
M3i cong tic c6 thé tac dong nhiéu lan.

Yéu cau: Cho thong tin trang thai ban d4u céc dén trén gian va cac cong tic. Hay tim cach dua tat
ca céc dén vé cuing mot trang thai bat séng mau xanh hodc bét séng mau dé voi sd 14n tac dong la it
nhat.
Dir li¢u: Vao tir file vin ban LIGHT.INP:
e Dong dau chua ba sé nguyén duong m, n, k (k <m % n);
e Dong thit 7 trong sb m dong tiép theo chira n sb nguyén nhan gid tri 0, 1 hodic 2. Sé thwr j(G=
1,2, ..., n) md ta trang thai dén & 6 (7, /) 1a tat, bat séng mau xanh hodc bat sang mau do6 tuong
Ung voi cac gia tri 0, 1 hodc 2;
e Dong thit ¢ trong s6 k dong tiép theo chita bén sb nguyén dwong ry, ¢, x,, v (1 <1, <x,<mva
IS8 Vi< h).

Céc s0 trén cung mot dong cach nhau boi dau céch.
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Két qua Ghi ra file vin ban LIGHT.OUT duy nhit mot sé nguyen 12 s6 14n tac dong it nhét d& cac
deén vé cung mdt trang thdi sing mau xanh hodc sang mau do, néu khéng ton tai cach tic dong thi
ghi s6 —1.
Rang budc:

e Co 40% s test g v6i 40% sb dlem clia bai thoa man didu kién: m=1; n < 10;

o 40% sb test khac tmg véi 40% s6 dlem clia bai théa méan diéu kién: m x n < 10°;

e 20% sb test con lai tng véi 20% s6 didm cta bai théa man didu kién: m x n < 10°,
Vi du:

LIGHT. INP LIGHT.OUT Giai thich

2 33 2 Trudéc tién tac doéng vao céng tic &
210 6 (1,3), sau 46 tac dbéng vao céng
210 tdc & 6 (1,2), khi &6 tht ca cac
11 23 dén trén gian déu sang mau do.

1.2 2 3

1 32 3

Bai 5. Téa nha (7 diém)

Thanh phé noi Alice sinh séng ¢6 7 toa nha. Trén ban thiét k&, mit bing ndn mai toa nha ddu 1
hinh chit nhét c6 cac canh song song Vv6i truc toa dd, véi cac dinh déu c6 toa do nguyen trén hé truc
toa d0. Hai tda nha goi 1a /ién ké néu c6 hai dudng bién ctia hai hinh chit nhat mit nén twong Gng
hai tda nha d6 c6 it nhit mot diém chung. D& thuan tién di lai gilta c4c toa nha, ngudi ta xdy dyung
mdt 167 di tdt hai chiéu gitta mdi ciip toa nha lidn k&,

Alice rt thich tht v6i cach thiét ké cac toa nha ciia thanh phé va thudng xuyén di lai glua cac toa
nha thong qua cac 161 di t&t nay. Sau mot thoi gian kham phé, Alice nhan thdy c6 mét sé 18i di tit 1a
doc dao. Mot 16i di tit giita hai tda nha u va v goi 12 doc dao néu nhu sau khi di tir u sang v qua 16i
di nay thi khong c6 cach di nao quay tré lai u théng qua cac 161 di tét khac ngoai 151 di tit tir v v& u.
Véi mdi cidp toa nha (u,v) 6 16i di tat 1a doc dao, Alice tiép tuc kham phé néu nhu dong ctra 16i di
ddc dao nay thi xuét phét tir u Alice c6 thé tham quan dugc téi da d, toa nha, va néu xuit phat tir v
Alice c6 thé tham quan duoc tdi da d, toa nha. Khodng chénh léch giita d, va d, 1a gia tri |d, — d,|.
Yéu cau: Biét toa do céac dinh hinh chit nhat mit nén tuong mg clia cac toa nha, hdy gitip Alice tim
cdp toa nha (u,v) 6 16i di tit doc dao sao cho khoang chénh 1éch gitta d, va d, 1a nho nhit.

Dir li¢u: Vao tir file van ban BUILDING.INP:

e Dong thtr nhét chira mot sb nguyén duong # 1a sb luong toanha cao ting;

e Dong thit i trong s » dong tiép theo chira 4 sé nguyén khong am x;, y;, p;, q; véi (x;, vi) la toa do
cua dinh trdi trén va (p;, ¢,) 1a toa d6 cua dinh phai dudi cia hinh chit nhat biéu thi mit nén toa
nha thi i trén ban dd quy hoach. Dit liéu dam bdo x; < p; va y;, > g; va hai hinh chit nhat bt ky
c6 thé tiép xuc nhung khong giao nhau.

Céc s6 trén cling mot dong cach nhau bai du céch.

Két qué: Ghi ra file vin ban BUILDING.OUT mot sb nguyen duy nhét 1a khoang chénh 1éch nho
nhét tim duoc. Néu khong tdn tai 16i di tit doc dao thi in ra s -1.

Rang budc:
e C630% sb test mg véi 30% sb diém cua bai thoa man didu kién: n <10, cac toa do khong vuot
. 750 '
qua 107
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o 30% sb test khac g véi 30% sb diém cia bai théa man didu kién: » < 10°, céc toa do khong
vugt qua 10%;

o 40% sb test con lai tmg v6i 40% sb didm cia bai thoa man didu kién: n < 10°, céc toa dd khong
vuot qua 10°.

Vidu:

BUILDING. INP BUILDING.OUT Giai thich

2 Co6 2 18i di ddc dao 1la 16i di gitta cip
tda nha (4,5) va (5,6). Néu déng cuia 16i
di déc dao qua (4,5), ta cb dy=4 va ds=2,
do dé |ds—ds|=2. Néu déng cua 16i di déc
dao qua (5,6), ta cd ds=5 va dg=1, do dob
| ds—dg | =4 .
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Bai 6. Dong dat (6 diém)

Pét nudc AZ ¢6 n thanh phé vira phai himg chiu mot trdn dong dat manh. Nhiéu toa nha va céc
cdng trinh cong cdng bi pha hity, lam té liét toan bd hé thdng giao thong gifra cac thanh phd. Sau
nhitng nd luc ctia chinh phi, ¢6 7 — 1 con dudng hai chidu ni giita n thanh phd dugc sira chita dé
dam bao tinh lién théng di lai gita 7 thanh phé. Céc thanh phd dugc danh sb tir 1 dén n. Con dudng
thit k (k= 1, 2, ..., n — 1) ndi hai thanh ph i va ji c6 d¢ dai d(i, j5) km. Theo du bdo, trong thoi
gian t6i c6 thé xdy ra mot tran dong d4t nira, do do, chinh phu dang 1én k& hoach tng pho. Theo
thong tin thu nhan duogc, hién tai thanh phd i (i = 1, 2, ..., n) dang c6 p; nhan vién ciu hd. Chinh
pht mudn diéu chinh lai s& lugng nhan vién ctru hd & cac thanh phé sao cho d chénh léch nhan
vién ciru h¢ gitta cac thanh phd 1a nhé nhét. P§ chénh 1&ch nhan vién ciru hé giita céc thanh phé
dugc tinh bang hi¢u sb nhan vién ctru h§ & thanh phd ¢6 nhiéu nhan vién nhét véi thanh phd c6 it
nhan vién nhét,

Tai mdi thanh phé déu c6 xe dung dé van chuyén nhén vién ctru hd (gia thiét sb xe tai mdi thanh
phé du nhidu d& phuc vu van chuyén), mdi xe c6 kha néng van chuyén khong qua ¢ nhan vién ctru
ho. Néu mudn vén chuyén g nhan vién ciru ho tir thanh phé i sang thanh phd j bing dudng ndi truc
tiép thi thanh phd i s& can [ g/c | xe, trong d6 [x1]1a s6 nguyén nhé nhat khong nhé hon x va do dai
dudng di ma mdi xe phai di 14 d(i, /). Sau khi dén thanh phd /, cic nhan vién ctru hd s& & lai hoiic c6
thé tiép tuc di chuyén sang thanh phd khéc bing xe cua thanh phé j. Dé tibt kiém chi phi vén
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chuyén, chinh phu cin xéy dung phuong 4n van chuyén sao cho tdng d6 dai dwong di cua cac xe
ding dé van chuyén la ngén nhit ma vin thda méan yéu cdu néu trén.

Yéu ciu: Cho thong tin v& n — 1 con dudng va sé nhan vién ctru hd tai mdi thanh phd. Hay tim
phuorng 4n van chuyen nhan vién ctru hd ma téng d6 dai dudng di cua céc xe ding van chuyén 1a
ngén nhét ma van dam bao yéu cau d6 chénh léch nhén vién ctru ho gifta c4c thanh phd 14 nho nhét.

Dit li€u: Vao tir file vin ban EQUAKE.INP:
e Dong dau chura hai s6 nguyén duong 7 va ¢ (c < 10%);
e Dong thit hai gdm 7 sb nguyén khong &m py, pa, ..., pn (i < 10°);
e Dong thtt & trong sb n — 1 dong t1ep theo chira ba s6 nguyen i, jx, d(ix, ji) thoamin 1 < iy <ji<n
va 0 < d(iy, ji) < 10°,
Céc s trén cing mdt dong cach nhau béi ddu cach.
K&t qué: Ghi ra file vin ban EQUAKE.OUT theo khuén dang:
o Dong dau chira mot sb nguyén 14 tdng d6 dai ngén nhét cia cac xe ding dé van chuyén dam béo
yéu cau do chénh 1éch nhén vién ctru ho gifta cac thanh phd 13 nho nhét;
e Dong thir hai chtra s6 nguyén s 1a sé lugng dot van chuyén;
e Dong thir 4 trong s dong tiép theo chira ba s nguyén duong i, j4, qs, nghia 1a thanh phd i), s& co
cac xe van chuyén g, nhan vién ctu ho sang thanh phé ji (gid tri g5 phai nhé hon hogic bing sb
lwong nhén vién cta thanh phd iy tai thoi diém vén chuyén).

Rang budc:
o C620% sb test g v6i 20% sb diém ctia bai thda mén diéu kién: n=3;
® 40% s test khac ung VOl 40% sb diém cua bai thda mén didu kién: #» <3000 va mdi thanh phd
co khong qué 2 dudng nbi truc tlep t6i thanh phd khéc;
e 40% sb test con lai ng vé6i 40% sb diém ctia bai théa mén didu kién: n < 3000.

Dbi voi mdi test, néu thi sinh dua ra ding gia tri tong d6 dai ngin nhét cua cic xe ding dé van

chuyén, thi sinh s& dugc 70% sb diém cia test d6, néu tiép tuc dwa ra dwoc mot phuong 4n van
chuyén dutng, thi sinh s& duge 30% sé diém con lai.

Vi du:
EQUAKE . INP EQUAKE . OUT Hinh minh hoa
4 10 7
12 9 49 51 3
121 e st 1
13 1 4 2 20
2 4 2 121

Giai thich: Can hai xe van chuyén 19 nhén vién ctu ho tlr thanh pho 3 v& thanh phd 1 va hai xe
van chuyén 20 nhan vién ctru ho tir thanh phd 4 vé& thanh phé 2, cubi cling cAn mot xe van chuyén 1
nhan vién tr thanh phd 1 sang thanh phd 2. Do chénh 1&ch nhén vién ctru ho giita cdc thanh phd
bing 1 va tbng do dai duong di ciia cdc xe 1a 2x1 +2x2 + 1x] =7 (km).

Hét

o Thi sinh khong dwgc st dung tai liéu.
o Gidm thi khong gidi thich gi thém.
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