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BO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HOQC 2021-2022
PE THI CHINH THUC Moén: TIN HQC
Thoi gian: 180 phiit (khéng ké thoi gian giao dé)
Ngay thi: 04/3/2022
Pé thi gdm 04 trang, 03 bai
TONG QUAN PE THI
Tén bai File chwong trinh File div Iiéu vao File két qua
Bai1 | Chon cdp PAIR.* PAIR.INP PAIR.OUT
Bai 2 | Pac trwng dé thi GRAPH.* GRAPH.INP GRAPH.OUT
Bai 3 | Két néi internet INTERNET.* INTERNET.INP INTERNET.OUT |

DAu * dugc thay thé béi PAS hodc CPP ciia ngdn ngir 1ap trinh sir dung twong tng 13 Pascal hodic C++.

Hay ldp trinh gidi cdc bai todn sau:

Bai 1. Chon cip (7 diém)

Huong tmg phong trdo thi dua hoc tip cua truong, cd gido chii nhiém 16p ciia Nam mudn
chon cac cip dbi ban gitip d& nhau cing tién. Lép ciia Nam ¢6 n hoc sinh, duge danh sé tir 1
dén n, hoc sinh thir i ¢6 chi sb hoc lyc a;. D& ¢6 dugc sy can bing giita cac clip ban cing tién,
cb gido mudn chon cac cip ban c6 tdng chi sé hoc luc d6i mdt gitta cac cap chénh nhau khong
qui mdt gia tri nhd d sao cho mdi ban xuét hién trong kh(“)hg quéd mét cidp. C6 gido mong
muén chon duge nhiéu cdp nhu vay nhét.

A A < A A . 5 7 3\ 2 A 5 . . ~ ’ A =
Yéu cau: Cho bi€t s6 hoc sinh ctia 16p va chi s6 hoc luc cia tung hoc sinh, hiy tinh s cép
ban cing tién nhiéu nhit ma c6 tdng chi sb hoc lyc d6i mét giita cac cap chénh nhau khong
quad.

Dir li€u: Vao tir file vin ban PAIR. INP:

¢ Dong déu tién chira hai s§ nguyén khong 4m n,d (n = 2);
e Dong tht hai chita n s6 nguyén duong, sé tht i 1a chi s hoc luc a; cia hoc sinh thi i
(1<i<mna <10°.
Céc sb trén cling mot dong cach nhau béi du cach.
Két qua: Ghi ra file van ban PAIR.OUT mét s6 nguyén duy nht 12 sé cip nhidu nhét tim duoc.
Rang bugc:

o C620% sb test ung vai 20% sb dié.m cua bai thébaméan: n < 10; d = 0;
o 20% s0 test khac ung v6i 20% so diém cida bai thoa méin: n < 200; d = 0;
o 20% sb test khac vmg voi 20% sb diém cta bai théa mén: n < 2000; d = 0;
o 30% sb test khac tng voi 30% sb diém cua bai théa man: n < 200; d = 1;
o 10% sb test con lai tmg v6i 10% sb didm cta bai théa mén: n < 2000; d = 1.
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Vi du:

PAIR.INP PAIR.OUT Giai thich
71 3 Mét phuong &n chon dugc nhidu nh&t cip cac ban
91246568 hoc sinh véi tdng hoc luc d6i mdét chénh nhau

khéng qua 1 la:
1+48=9,2+6=8;4+5=09.
M6t phuong an khac clng chon dugc 3 cdp la:

1+9=10; 2+8=10; 4+ 6 = 10.

Bai 2. Dic trwng do thj (7 diém)

Khi nghién ctru vé ly thuyét db thi, Nam d& tim ra mdt déc trung cho db thi vé hudng. Cu thé,
v6i db thi v huéng G gém n dinh, xét 14n luot ting dinh tir 1 dén n, véi dinh i, Nam tinh
duoc sb a; bing sb lwong dinh j, thod man 1 < j < i, ma j c6 canh ndi véi i. Dy sb nguyén
ay, az, ..., 0y duoc goi 1a day dic trung cua dd thi. D& nhén thdy ring mot db thi chi c6 duy
nhit mot ddy dic trung, tuy nhién, c6 thé c6 nhiéu db thi khac nhau nhung c6 cing mét diy
dac trung.

Béng di mot thoi gian, mot hom, Nam tim lai duoc mot file van ban ghi mét day sb 1a mot day
diic trung ctia mot dd thi vo hudng. Tuy nhién, day bi khuyét mat mot sb sb va biét rang bac
mdi dinh ctia db thi nay déu nhé hon hodc bing b. Nam mubdn tinh sé_ luong cach dién céc sd
vao cac vi trf bj khuyét dé nhan duoc day f 13 ddy dic trung biét ring:
1) Tbn tai it nhat mot d thi c6 day dic trung la f;
2) Tét ca cac dd thi c6 day dic trung 1a f déu c6 bac cia mdi dinh trong db thi nhé hon
hodc bing b.

Yéu cau: Cho sb nguyén b va day dic trung bi khuyét, goi S 1a s6 lwong céch dién céc s vao
cac vi tri bi khuyét dé nhan duoc day f 13 ddy ddc trung thdéa man, hiy tinh S % (10° + 7),
trong d6 % 13 phép toan chia ldy du. Hai cach dién goi 1 khac nhau néu nhu tdn tai mot vi tri
khuyét ma gia tri dién vao trong cach nay khac voi gia tri dién vao trong cach kia. ‘
Dit liéu: Vao tu file vin ban GRAPH . INP:
¢ Dong diu tién chita hai sb nguyén duong n, b (b < n);
e Dong thir hai chita n s6 nguyén, sd thir i co gidtria; (1 <i<n; 0<a; <i—1hoic
a; = —1) mo ta day dic trung. Gia tri @; = —1 c6 nghia 1a vi tri th i bi khuyét.
Céc s trén ciing mdt dong cach nhau boi déu cach.
Két qua: Ghi ra file vin ban GRAPH . OUT mdt s6 nguyén duy nhét 14 gia tri S % (10° + 7).
Rang bugc:
o (0 25% sb test img v6i 25% sb diém clia bai théa mén: n < 6;
e 30% sb test khac img véi 30% sb didm cia bai thoa man: n < 200 va chi c6 duy nhat
mot 0 bi khuyét;
e 25% sb test khac (mg véi 25% sb diém cia bai théa man: n < 200;
e 20% sb test con lai tmg véi 20% sb diém clia bai théa man: n < 2000.
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Vi du:

GRAPH. INP GRAPH. OUT Giai thich
41 1 Cé duy nhit mét day dic trung thoa man
1 -11 -1 l1a (0, 0, 1, 0) va cé tlt ca 2 dé thi
cung cé6 diy ddc trung nay nhu trong hinh
sau:
1 2 1
[ ] [ ]
4 3 4 3
.. ® [ ]
pd thi 1 pd thi 2

Bai 3. Két néi internet (6 diém)

Thanh phé noi Nam sinh séng di x4y dung hé théng Wi-Fi céng cong dé phuc vu khach du
lich va ngudi dan trong thanh phé. Hé théng bao gbm n tram phat séng duoc danh sb tir 1 dén
n, tram thir i duoc dit & vi tri tuong tmg voi toa d6 (x;, y;) trén ban dd mit phing toa dod cua
thanh phd. Céc tram phat séng nay déu c6 muic d6 phit soéng 14 s. Hai tram phat song i va j ¢6
thé truyén thong tin cho nhau bing s()ng‘néu |xi - xj| + | Vi — yj| < s, hodc tram phét séng i
¢6 thé truyén thong tin qua mdt sé tram phat song trung gian dé téi dugc tram phét song j.
Mbt nhém céc tram phat song goi 1a lién thong néu nhu hai tram bét ky trong nhém c6 thé
truyén thong tin cho nhau. M&i nhém lién thong chi cin mot dudng truyén cung cép internet
d@ t4t ca cAc tram phat séng nay déu cé thé phat duoc mang internet cho ngudi dan st dung.

Tuy nhién, sau mdt thoi gian sir dung, chi phi duy tri hoat dong cila hé thdng nay la rét 16m,
trong d6 chi phi str dung mang internet hang thang 12 chiém nhiéu nhit. Chi phi sir dung mang
internet ti 1& thuin véi sb dudng truyén cung cp internet. Do d6, chinh quyén thanh phd
mudn giam thiéu sé lugng dudng truyén cung cip internet ma vin bao dam tat ca céc tram
d8u c6 mang internet bang cach thiét k& cac duong day cép két ndi truc tiép mot s6 tram phat
séng voi nhau. Voi hai tram phat séng u va v chua truyén dugc thong tin cho nhau, khi két
ndi truc tiép chung bing dudng day cép, hai tram phét song nay c6 thé truyén tin cho nhau, vi
vay, néu mot trong hai tram c6 mang internet thi tram con lai cling ¢6 mang internet va toan
bd nhom lién théng chita tram nay déu phéat dwgc mang internet, do d6, c6 thé giam di mot
dudng truyén cung cAp internet. Chi phi dé két ndi hai tram phat séng u va v bing dudng day
cap 1a |x, — x,| + | — ¥»|. Chinh quyén thanh phbé mubn xay dung phwong 4n giam di k
dudng truyén cung cip internet ma van bao dam tram phat séng ndo ciing c6 mang internet
bang cach sir dung thém k dudng day cap két ndi truc tiép sao cho téng chi phi két ndi bang
day cép 1a nho nhét.
Yéu clu: Cho biét s luong va vi tri ciia n tram phét song, mutc d6 phi séng s cia cic tram
phét song va sb luong k dudng truyén cung cp internet cin giam di, hay tinh chi phi nho nhat
@& két ndi cac tram phat séng bang ddy cép sao cho tram phét séng nao ciing c6 mang internet.
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Dit liéu: Vao tir file van ban INTERNET . INP:

¢ Dong dau tién chira ba s nguyén dwong n, s, k(n < 105; s < 10% k < 20);
e Dong thir i trong sb n dong tiép theo chira hai sb nguyén khong dm x;, y; mo ta vi tri
clia cuia tram phét séng the i (1 < i < n; x;,y; < 10°). Dit liéu bao dam khdng c6 hai
tram phét séng nao co toa d6 tring nhau va sb lugng dudng truyén cung cép internet

cén sir dung cho hé théng ban d4u 16n hon k.

Céc s0 trén cung mot dong cach nhau baéi dau cach.

Két qua: Ghi ra file van ban INTERNET . OUT mot sb nguyén duy nhét 14 chi phi nho6 nhét dé

ket noi cac tram phat s6ng thoa mén yéu cau.

Rang bugc:

o C620% sb test ing voi 20% sb diém cia bai thoa man: n < 1000;
o 20% sb test khac ting v6i 20% sb diém cua bai thoa man toa d6 tit ca cac tram phat

song déu nam trén mot duong thing;

e 20% sb test khac tmg v&i 20% sb diém cta bai thoa man gid tri toa dd mdi tram phat

song khong vuot qua 1000;

e 40% sb test con lai img véi 40% sé diém cia bai khong ¢6 rang budc gi thém.

Vidu:
INTERNET.INP | INTERNET.OQUT Giai thich
54 1 5 Ban ddu cb4 3 nhém lién théng 1& {Tram 1},
11 {Tram 2, Tram 3, Tram 4} va {Tram 5}. Phuong
4n cho chi phi nhé nhit d& giam bét 1 dudng
34 truyén cung clp internet 1a ndi cép gita Tram
8 5 3 va Tram 5 cho chi phi bing [8-7|+|5-1|=5.
55 e
T Tram 4 (5,5) Tram3 (8,5 /
° I
/Tram 2 (3.4) Lo
'll [ ] /’;:
7 T ) N Pl o \\\i
STram1(11) . : !
/ [ ) I'4 L 4 J
; g ! Tram5(7,1)

o Thi sinh KHONG duoc sir dung tai liéu;
e Gidm thi KHONG duoc gidi thich gi thém.
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BO GIAO DUC VA PAO TAO KY THI CHQN HOQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HQC 2021-2022

HUONG DAN CHAM THI  Moén: TIN HQC
Pé thi chinh thirc Thoi gian: 180 phit (khéng ké thoi gian giao dé)
Ngay thi: 04/3/2022

Hudng din chédm thi gdm 03 trang

I. Hréng din chung

1. Bai thi cta thi sinh dugc chdm trén may tinh bing phin mém chim thi Themis (bdn quyén
ctia Cuc Quan Iy chdt lugng) st dung bo test do Hoi ddng chim thi phé duyét, dung véi dap
an, bidu diém ciia B6 Gido duc va Pao tao.

2. T truéng Té chdm thi phan cong gidm khao thuc hién quy trinh chidm thi trén mdy tinh,
bao dam cac yéu ciu cia Quy ché thi.

3. DBiém bai thi dwoc xuét tir phdn mém chim thi; khong quy tron diém thanh phén cia timg
cau, diém ctia bai thi.

I1. Pap an va biéu diem

Bai 1. Chon ciip (7 diém)
Phén b diém
o (6 20% sb test tng véi 20% sb diém cia bai théa man: n < 10; d = 0;
o 20% s test khac ing voi 20% sb diém cua bai théa man: n < 200; d = 0;
e 20% s test khac ung voi 20% sé diém cua bai théa man: n < 2000; d = 0;
o 30% sb test khac tmg v6i 30% sb diém cia bai théa man: n < 200; d = 1;
o 10% sb test con lai img véi 10% sb diém cta bai thoa méan: n < 2000; d = 1.

Thuit toin

Nhdn xét: Xét ddy a da dugc sip xép ting dan. Vi mdi gia tri S 12 tdng hai phén tir cta
diy a, ta xac dinh nhiéu nhit cac cip c6 tdng hai s6 bing § hoic bang S + 1. Gia sir s lugng
nhiéu nhat dat dwoc 12 k, ta s& ¢6 cach chon cac cap 1a (iq, j1), (iz,j2), -ov) (g, ji) thod man:
i1<i2<'”<ik<jk<'"<j2<j1-

T nhén xét trén ta c6 thuat toan tham lam nhu sau:

Budc 1: Sép xép day a ting dan. Do phirc tap bude nay 1a O(nlogn).

Budc 2: Xy dung danh sach L luu trit cac bd (a; + a;, i, j) duoc sap xép theo th tu wu tién:

1) tong (a; + a;) tir nhd dén 16m;

2) chisb i tir nhd dén lom;

3) chi sb j tir 16n dén nho.
Do d6 véi mbi S, cac phan tix (al- +a; =S, i,j) trong danh sanh L 14 lién tiép nhau.
D06 phic tap buéc nay 1a 0 (n? logn).
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Budc 3: Str dung ki thuat tinh tién hai con tré (two pointers) dé chon ra dugc nhidu nhét
céc cdp thoa man dé bai. P9 phirc tap bude nay 1a 0(n?).

D¢ phuc tap thuét toan la: 0(n? logn).
Bai 2. Dic trung d6 thi (7 diém)
Phén bé diém

o (C625% sb test img vai 25% sb diém cua bai théa mén: n < 6;
o 30% sb test khac tng v&i 30% sb diém cua bai théa man: n < 200 va chi ¢6 duy nhat
mot 6 bi khuyét;
o 25% sb test khac tmg véi 25% sb diém cua bai théa man: n < 200;
o 20% sb test con lai tng v&i 20% s6 diém cua bai théa man: n < 2000.

Thuat toan

Véi f = fi, fo, -, [ 1d mot ddly nhan duoc bing cach dién vao céc vi tri bi khuyét cua day a,

goi s; 14 s6 lugng phén tir khac 0 trong day fivr Fisr oo e

Nhdn xét: Day f théa man khi va chi khi f, < min(i — 1,b —s;),Vi =1,n.

Tt nhén xét trén ta c6 cach xdy dung cong thitc quy hoach dong nhu sau: Goi dp(i, k) 1a
sO luong day f, .. f,,, -, f, nhan dugc bang cach dien vao céc vi tri bi khuyet cua day a,
sao chos; = kvaf; < min(j — 1, b —s;),Vj =1+ L,n.Khido:

dp(n,0) = 1;

dp(i, k) = TP g+ 1,k — [t # 0]), néu a4, = —1;

dp(i,k) = dp(i + 1Lk — [aj41 # 0], néu a;,q # —1vaa;4q < b —k;
dp(i, k) = 0 cac truong hop con lai.

(trong d6 [x # 0] bang 0 néu x = 0 va [x = 0] bang 1 néu x # 0).

D6 phure tap thuat toan: 0(n?).

Bai 3. Két ndi Internet (6 diém)
Phin bo diém
o C620% sb test ing véi 20% sb diém ciia bai thoa man: n < 1000;
o 20% sb test khac vmg véi 20% s6 diém ctia bai théa man toa dd tit ca cac tram phat
séng déu nim trén mot dudng thing;
e 20% sb test khac ung véi 20% s6 diém cua bai théa man gia tri toa 46 mdi tram phat
song khong vugt qua 1000;
o 40% sb test con lai ung véi 40% sb diém cia bai khoéng c6 rang bude gi thém.

Thuat toan

1. Xoay truc toa d0 Oxy thanh truc toa d6 Ox*y* véi x* =x+y, y* =x —y. Khi d6
khoang cach giita hai diém i va j trén truc toa 46 Oxy la |x; — x;| + |y; — y;| twong
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). B§ phtic

’

tmg v6i khoang cach trén h¢ truc toa d6 Ox*y* 1a max(|x; — x|, |y; — y;
tap bude nay 1la 0(n).

2. Sir dung thuét toan chia dé tri trén hé truc toa d6 Ox* y* tuong tu bai toén co ban “Cap
diém gan nhit” (Closest Pair) dé tim cac thanh phén lién thong véi s cho ban dau. B
phtre tap buéc nay la O(nlogn).

3. Thyc hién k 1an tim khoang céch nho nhét dé két ndi hai thanh phan lién thong vao
v6i nhau. Dé tim dugc khoang cach nho nhét cin giai quyét bai toan tim hai diém gin
nhit & hai thanh phén lién thong khéc nhau bang céach tiép tuc sir dung thuét toan chia
& tri tuong tu bai toan “Cap diém gan nhét”. P phic tap budce nay la O(knlogn).

D¢ phtic tap thuat toan 1a: O(knlogn).
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BOQ GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG

NAM HOC 2021-2022

PE THI CHINH THUC Mén: TIN HQC

Thoi gian: 180 phit (kkéng ké thoi gian giao dé)

Ngay thi: 05/3/2022

Dé thi gdm 04 trang, 03 bai

TONG QUAN PE THI
Tén bai File chwong trinh | File dir liéu vao- File két qua

Bii4 |Poansd SSEQ.* SSEQ.INP SSEQ.OUT
Bai 5 Phan mém vé PAINT.* PAINT.INP PAINT.OUT
Bai6 | Xay dwng ma trin MATRIX.* MATRIX.INP MATRIX.OUT

Diu * dwge thay thé béi PAS hodc CPP ciia ngon ngit 1ap trinh sir dung twong ng 1a Pascal hodc C++.

Hay lap trinh gidi cdc bai todn sau:

Bai 4. Poan s6 (7 diém)
La sinh vién nganh Coéng nghé¢ thong tin, Nam thuong xuyén rén luyén tu duy va ki ning 1ap
trinh bang cac bai toan 14p trinh thi diu. Mot bai toan thi vi ma Nam dang suy nghi dé giai
nhu sau: '
Cho n doan sd nguyén trén truc sb, doan tht k (1 £ k € n) c6 dau mut bén trai 1a L, dau
mut bén phai 1a R, va c6 trong s6 12 wy. V6i a, b 14 hai sb nguyén, trong rsé cua cip sb (a, b)
duoc tinh bang tdng trong s cua tit ca cdc doan t maa <L, <R, < b véi1 <t <n.Cin
tim cip s6 nguyén (a, b) c6 trong s6 14 16n nhét.
Yéu cau: Cho n doan sb, goi S 1 trong s6 ctia cip sb nguyén (a, b) c6 trong sb 1a 16n nhét,
hay gitip Nam xéc dinh gia tri S.
Dir ligu: Vao tur file vin ban SSEQ . INP:

e Dong diu chira sb nguyén duong n;

e Dong thit k (1 < k < n) trong n dong tiép theo chira ba sb nguyén Ly, Ry, wy, md ta

doan the k (1 < L, < R, < 10%; |wy| < 109).

Céc sb trén ciing mot dong cach nhau béi d4u cach.
Két qua: Ghi ra file vin ban SSEQ. OUT mét sb nguyén S 14 trong s 16n nhét x4c dinh dugc.
Rang budec:

o C630% sb test ing v6i 30% sb diém théa man: n < 200;
30% sb test khac ung v6i 30% sb diém thoa man: n < 2000;
20% sb test khac ¥mg v6i 20% sb diém théa man: Ry — L, =R, — L, = -+ =R, — L,
van < 10; ’

20% sb test con lai ing véi 20% s6 diém thoa man: n < 105.
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Vi du:

SSEQ. INP " SSEQ.OUT Giai thich

3 ” - 8 Tfong sb 16n nhéit £lé 8 bing c:‘;\ch chon c\:ép
35 6. s0 (3,6). Trong sO cua cdp sd (3,6) bang
34 -1 tdng trong sb cua ba doan [3,5], [3,4],
163 4,61

Bai 5. Phan mém vé (7 diém)
Nam dé x4y dung dugc mot phin mém vé& hinh véi giao dién chinh 13 mot bang vé& kich thudce -
W x H. Bang v& duoc dit trén hé truc chiém mot vung 1a mét hinh chit nhéit ¢é toa do trai
dudi 1a (0,0) va toa 6 phai trén 1a (W, H). Nam da vé& n da giac 16i trén bang v& dé thu
nghiém phin mém, da gi4c nao cling ¢6 dung m dinh.

Da giac th i (1 < i < n) duoc md ta bang day toa d6 cia m dinh liét ké theo chiéu kim dong
ho tuong tng 12 (x,-,l, 3’1',1)’ (xi,z, yi,z), s (xi,m, y,»,m). Hai canh bt ki cua hai da gisc khong
¢6 diém chung va ciing khong cham vao bién cia bang vé&. C6 Q phuong an thir nghiém,
phuong an thir t (1 < t < Q) s& thuc hién bim t6 mau vao diém (x,, y,) khong nim trén bat
ki canh ndo cta cac da gidc cling nhu bién cla bang v&, khi d6 toan bd ving chira diém
(x¢, y:) duogc gi6i han béi cac canh clia cac da gidc va bién clia bang v& s& dugc td, phin mém
s& tra vé dién tich ving dugc 0.

A A sz A N z 2 \ ) A \ 7. X r ~
Yéu cau: Cho n da gidc 16i cung cé m dinh va Q phuong 4n t6 mau, véi moi phuong an hay
xé4c dinh dién tich vung dugc t6 d€ ki€ém tra phan mém.

Dik liéu: Vao tir file vin ban PAINT . INP:

¢ Dong d4u chira nam sé nguyén W, H,n,m,Q (W,H < 108;3 <m < 5);

e Dong thit i (1<i<n) trong n dong tiép theo chira 2m s6 nguyén dwong
Xi1, Vit Xi20 Vizs » Xim» Vi 140 luot 13 toa ¢ m dinh duogc liét ké theo chiéu kim
ddng hd cia da giac thir i (0 < Xi1)Xi2s s Xim <W; 0<¥i1,¥i2, 0, Yim < H);

e Dong thir t (1 <t < Q) trong Q dong tiép theo chira hai sé nguyén duong x,, y, md
taphuong dantht t (0 < x, < W; 0 < y, < H).

Céc s0 trén cung mdt dong cach nhau bai dau cach.

Két qua: Ghi ra file vin ban PAINT.OUT gdm Q dong, mdi dong chira mot sé thuc (lay
ding mot chit s6 sau ddu chdm thap phan) 1a dién tich ving dugc t6 twong tng phuong an
trong dit li€u vao.
Rang bugc:
¢ C6 30% sb test ing v&i 30% sb diém cua bai théa man: n, Q < 20 va cac da gidc 1a
céc hinh chit nhét c6 canh song song v6i mét trong hai truc toa do;
o 35% sb test khac tmg v6i 35% sé diém ctia bai théa man: n, Q < 2000;
e 25% sb test khac tmg v&i 25% sé diém cua bai thoa man: n, Q < 10° va cac da giac la
_ céc_hinh chit nhat cé canh song song v4i mot trong hai truc toa do;
e 10% sb test con lai tmg voi 10% s diém cua bai théa méan: n, Q < 105.
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Vi du:

PAINT. INP DAINT.OUT . Minh hoa
98433 3.0 f s
811117 18.5 ;
578785 48.0
232534 6
2243502 5
7 6 4
6 2 5
8 3
2 1
1 5
0 i >
01 2 3 4 5 6 7 8 9

Bai 6. Xdy dung ma trin (6 diém)

Pé xay dung thém chirc ning bién dbi anh cho phdn mém v&, Nam cin xay dung ma tran A c6
tinh chét sau:

e Ma trdn c6 m hang va n cdt, cac hang dugc danh sb tir 1 dén m tir trén xuéng dudi,
céc cdt dugce danh sb tir 1 dén n tir trai sang phai. Phin tir nim & hang i (1 < i < m)
va cdt j (1 < j <n) ki hidu 1a 4;, gia tri mdi phén tir clia ma trin ddu 14 cac sb
nguyén duong;

e Hai phin tir cing hang nhung c6 chi s6 c6t 12 nguyén té cing nhau thi gi4 tri phai khac
nhau. Cu thé: véi 1 < jy,j, < n va uée sb chung 16n nhét coa (jy, j,) bang 1 thi 4;
khac A; j, voimoii (1 <i<m);

e Hai phén tir cing cot nhung c6 chi s§ hang 13 nguyén t6 cling nhau thi gi4 tri phai khac

Lj1

nhau. Cu thé: véi 1 < iy,i, < m va udc sb chung 16n nhét cua (i, i,) bang 1 thi 4;, ;
khac A;, ; v6imoi j (1 < j < n);
o Thir tu tir dién ctia ma trin 13 nhé nhét c6 thé.

Ma trén A dugc goi 1a c6 tha tu tir dién nho6 hon ma tran B (hai ma tran cung ¢c6 m hang van
cot) néu 1an luot so sanh timg phén tir theo timg hang tir trén xudng dudi, trén mdi hang theo
thir tu tlr trai sang phai dé tim phén tir khac nhau diu tién thi tai vi tri d6 gia tri phﬁn tr cha
ma trin A nho hon gié tri phan tir cia ma tran B. '

Yéu cdu: Cho m va n, goi S 14 téng céc phén tir ciia ma tran, hay tinh S % (10° + 7), trong
d6 % 1a phép toan chia ldy du.

Dir lidu: Vao tir file vin ban MATRIX.INP gdm mdt dong duy nhét chira hai sb nguyen
duong m, n cach nhau boi ddu cach.

Két qua: Ghi ra file van ban MATRIX . OUT mdt s& nguyén duy nhit 12 S % (10° + 7).
Rang bugc:
o C620% sb test (g voi 20% sb diém caa bai thoa man: m x n < 10%;
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o 30% sb test khac tmg v6i 30% sb diém ca bai théa man: m = 1;n < 10%;

* 20% s6 test khac tmg v&i 20% s6 diém cia bai théa man: m,n < 108;
e 30% sb test con lai tmg v6i 30% s6 diém cua bai théa man: m,n < 10°.

Vi du:

MATRIX. INP MATRIX.OUT Giai thich

13 6 Ma tran thoéa min cdn tim la:
12 3

33 21 Ma tran thoéa min cdn tim la:
12 3
21 4
341

HET

e Thi sinh KHONG duoc stz dung tai liéu,
o Gidm thi KHONG duoc gidi thich gi thém.
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BO GIAO DUC VA PAO TAO KY THI CHON HOQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HQC 2021-2022

HUONG DAN CHAM THI  Mbn: TIN HQC
B3 thi chinh thice Thoi gian: 180 phut (khéng ké thoi gian giao dé)
Ngay thi: 05/3/2022

Huéng dén chdm gdm 03 trang

I. Heéng din chung

1. Bai thi ctia thi sinh dugce chim trén may tinh bing phn mém chim thi Themis (bdn quyén
ciia Cuc Quan Iy chat lugng) sit dung bd test do Hoi ddng chdm thi phé duyét, ding véi dap
4n, biéu diém cua B Gido duc va Pao tao.

2. T truomg T6 chdm thi phin cong giam khéo thuc hién quy trinh chim thi trén may tinh,
bao dam cac yéu ciu cta Quy ché thi.

3. Piém bai thi duoc xuét tir phdn mém chim thi; khong quy tron diém thanh phin cia ting
cau, diém ctia bai thi.

I1. Pap 4n va biéu diém
Bai 4. Poan s (7 diém)
Phan bd diém
o C630% sb test ting vdi 30% sb didm thoa man: n < 200;
e 30% sb test khac tng v6i 30% sb diém thoa min: n < 2000;
e 20% sb test khac tmg v6i 20% s diém théaman: Ry =L, =R, — L, = =R, — L,
van < 10%;

o 20% sb test con lai tng v6i 20% sb diém théoa man: n < 10°.

Thuat toan
Nhdn xét: Néu wr <0véimoil <k <nthi két qua la 0. Nguoc lai thi a 1a dau mut bén
trai cia mot doan nao d6 va b 1a du mut bén phai ciia mét doan nao do.
Duyét toan b cac cdp a, b théa mén tinh chét trén. Dung ki thuat dudng quét (sweep line):
e Xét b tang din, duy tri S (bing cAu truc dit liéu cdy phan doan - Segment Tree) 1a tip
c4c doan c6 diu mut bén phai khong qua b;
e Khi b ting 1én, tdp S dugc bd sung thém céc doan méi;
e V&i mdi b, tim a sao cho tdng trong sb cac doan trong § ma c6 diu mut bén tri Ion

hon hoic bing a 14 16n nhét.

Do phuc tap: O(nlogn)
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Bai 5. Phin mém vé (7 diém)
Phén bd diém

e C030% sb test ing véi 30% sb diém caa bai thoa man: n, Q < 20 va cac da giac la cac
hinh chit nhéat c6 canh song song vai mgt trong hai truc toa do;

e 35% sb test khac ing voi 35% sb diém cua bai théoa mén: n, Q < 2000;

o 25% sb test khac wng voi 25% sb diém cia bai thoa man: n, Q < 105 va cac da giac 1a
cac hinh chit nhét c6 canh song song vai mét trong hai truc toa do;

e 10% sb test con lai tng véi 10% sb diém cta bai thoa mén: n, Q < 105.

Thuit todn

Nhdn xét: Quan séat hinh bén dudi thdy ring, khi bdm vao céc diém p,q va céc canh cit
duong thang v, v6i diém p ndm trong hai canh ciia da giac ¢, thi ¢6 thé khing dinh diém p nim
trong da gidc ¢;, con diém g ndm gitta hai canh cua da giac ¢; va ¢, vi c;ndm trong ¢, nén q sé
nim trong da gidc c,. Viéc kiém tra mot hinh nim trong da giac vao cling chinh 1 bai toan
kiém tra mot diém nim trong da giac nao, do cac da giac khong cét nhau nén chi can xét mét
diém ctia mét da giac ¢ va tim da giac ¢’chia diém d6 dé biét da gidc ¢’ chira da giac c. Nhu
vay, c6 thé sir dung ki thuat dudng quét (sweep line) dé tim da giac chira mot diém. Véi mdi do
cao y ma dudng quét quét qua duy tri mot tap S 1a cac canh cat qua d6 cao y. Luu céc canh
trong S twong ung 13 hai di8m cia canh d6, véi hai canh s& xdc dinh duoc canh ndo ndm bén trai
canh ndo nim bén phai bang tich c6 hudéng, do d6 cac canh trong S s& dugc luu theo tir tyr tir tréi
sang phai. Str dung ki thuat tim kiém nhj phén dé x4c dinh diém p nim giita hai canh nao.

c2
¢ cl C

y \ S\
B VAR N

T nhan xét trén ta c6 thudt toan sau:

- Véi mbi hinh i, cAn xé4c dinh hinh j ¢6 dién tich nho nhét chira i, khi d6, dién tich s& to
cua hinh j s€ gidm di mot lugng bang dién tich cua hinh i.
- Véimbi diém p dugc bam, x4c dinh hinh nhé nhét chira diém p dé tra 16i.

Do phirc tap: 0((n + Q) logn).

Bai 6. Xay dung ma tran (6 diém)
Phén bd diém
o C620% sb test tmg voi 20% sb diém ctia bai théa man: m X n < 10%;
o 30% sb test khac tng voi 30% sb diém ciia bai théa man: m = 1; n < 10%;
o 20% s test khac ung voi 20% sé diém ciia bai thoa man: m,n < 10°;
o 30% sb test con lai tng v6i 30% s diém cua bai thoa man: m,n < 10°.
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Thuit toan |

Goi p; la sb nguyén t6 16n thir i. Goi G (x) 1a sé nguyén dwong nhd nhét sao cho x chia hét
cho pg(xy. Quy uwéc po = 1va G(1) = 0.

Nhdnxét: A;j—1 = (A;; — 1) XOR (41; — 1) = G({) XOR G(j) véimoi i,j > 1.

Dém c; 12 s luong sb x < n ma G(x) = i nhu sau:

e Véip; < Vn:

Goi w(x, i) 1a s6 lugng s6 nhd hon hodc bang x ma tat ca cadc udc nguyén to cia nd
déu 16n hon p;. Khi do:

w(x, ) =w(e,i—1) - w(lpiiJ,i ~1)vac = w(lplij,i ~1).

Viéc tinh toan chi cin thuc hién vé6i x € {lﬂ ,1 < i <n}vap; £+n, cod 4 phuc tap

¢ 0(——) va bd nhé 0(v/n).

n

log(n)

e Véip; >Vn:
“Sau khi loai bo hét cac sb x ma G(x) < vn thi cac sé con lai déu 1a sb nguyén t6. Do

pisVn

do, ¢; = 1 véi moi Vn < p; < n. S6 lugng céc s6 nguyén to nay lan — Y75 " ¢

Tuong tu, tinh duoc d; 14 s6 luong cac sé x < m ma G(x) = i.

Bai toan dwa v& tinh tong tit ca cac cap ¢; XOR dj vaco thé tinh toan trén timg bit.

).

n
log(n)

Do phire tap: O(

-------- HET
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