BO G}’A@ gucl\m\ DAO TAO KV THI CHON HOC SINH GIOI QUOC GIA

Mén: TIN HOC

Thoi gian: 180 phiit (khong ké thoi gian giao de)
Ngay thi thg nhét: 25/12/2025

Dé thi gom 05 trang, 03 bii

TONG QUAN DI THI

TRUNG HOC PHO THONG NAM HOC 2025 - 2026

Tiéu dé File nop | File dit lidu | File két qua | Thoi gian | B nhé

Bai 1 | Day dén | LIGHT.* | LIGHT.INP | LIGHT.OUT | 1 giay 1024 MB

Bai 2 | Qua Noel | GIFT.* GIFT.INP GIFT.OUT 1 giay 1024 M B

Bai 3 | Bai dang | POST.* | POST.INP |POST.OUT |1 giay 1024 MB

o Déu * dugc thay thé béi PAS hodic CPP hoiic PY tuong tng véi ngon ngi 1ap trinh Pascal
ho#c C++ ho#c Python.

e Mbi bai bao gdm nhiéu subtask, m&i subtask bao gdm nhiu test don, didm ciia thi sinh
duge tinh theo titng test don.

o Thi sinh khong duge phép sit dung céc dinh hudng bién dich chuong trinh cé céc
tlr khod sau: pragma, optimize, target, 03, Ofast, unroll-loops, avx, avx2,
fma, omit-frame-pointer.

e Bai cia thi sinh s& duge chdm didm trén may chdm c6 CPU tudng duong véi Intel
Core 19-13900K 3.20 GHz. Thi sinh s dung thong tin may chdm dé tham khio va
dénh gia thoi gian chay dap ng ydu ciu dé bai.

Hay lap trinh gidi cdc bai todn sau:

Bai 1. Day dén (7,0 diém)

Giéng sinh ndm nay, khu phd VOI duge trang trf bdi mot dan N béng den, cic béng den
duge dénh 86 ti 1 dén N. Ban dau, mdi béng dén § mot trong 3 trang thai tdt, vang hodic
dé va duge didu khién béi mot cong téc vong tron hoat dong nhu sau:

e Khi xoay theo chiéu kim ddng hd mot nfc, trang thai béng den dé thay ddi theo qui te:
— Néu dang ¢ trang thai tdt thi chuyén sang trang théi vang;
— Néu dang & trang thai vang thi chuyén sang trang thai daé;
— Néu dang & trang thai dd thi chuyén sang trang thai tdt.
e Khi xoay ngugce chidu kim dong hd mot nic, trang thai béng dén d6 thay ddi theo
qui tac:
— Néu dang & trang théi ¢dt thi chuyén sang trang thai dé;
— Néu dang & trang thai dd thi chuyén sang trang théi vang;
— Néu dang & trang thai vang thi chuyén sang trang thai tdt.
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Ban quan tri VOI nhan duge @ yéu cau khédo sat, mbi ysu cAu gdm hai gia tri L vd R véi
1< L < R<N. Cuy thd, mdi ysu ciu khio sat cdn tim mot day cée thao tac dé dwa tit cd
cdc béng den tit L dén R v8 trang thai tdt, m8i thao tac thay ddi cac béng dén nhu sau:

Chon X + Y béng dén phan biét trong doan tit L dén R, trong dé chon X béng den
dé xoay cong tic theo chidu kim déng hd mot nic va Y béng dén con lai dé xoay cong
tdc ngudce chidu kim ddng hé mot néc.

Luu . Céc yeu cau khéo sat 1a doc lap, nghia 14 mdi yéu cAu déu duge xit 1j trén trang thai
ban dau ctia ddy dén. Gia tri X vd Y 14 ¢6 dinh cho tAt cd Q y8u cau. Cac cong téc vong
tron duge thiét ké dé c6 thé xoay khong gii han theo c& hai chidu.

Yéu cau: V6i mdi yéu cau khéo sat, hay tim s6 thao téc it nhét dé dua toan bd céc béng
dén trong doan tit L dén R clia day den v& trang thai tat.
Dir liéu
Vao it file viin bdn LIGHT.INP:
e Dong dau chita 4 86 nguyén khong am N, Q, X, Y 0< X +Y <5;X +Y < N < 666;
1<Q<10°%).

e Dong thit hai chita N s6 nguyén, sb thit i c6 gia tri 0,1 ho#ic 2 tuong ing véi trang thai
ban déu cla béng deén thit i 1a tdt, vang hodc dd (1 <1 < N).

e M&i dong trong s6 @ dong tiép theo chiia hai 85 nguyén dudng L va R md t& mot yéu
cau. Dit ligu bdo ddm R — L+ 1 > X +Y trong tit ca cac yéu ciu khdo sat.

Céc sb trén cimg mot dong cch nhau bdi dau cach.
Két qua
Ghi ra file van ban LIGHT.OUT:

e Gom ) dong, mdi dong mot s6 nguyén la sd lugng thao téc it nhéat tim duge cho yéu
cdu khdo sét tuong iing ho#ic —1 néu khong tdn tai phuong an.

Vi duy
LIGHT.INP LIGHT.OUT Gidi thich
11 3 Yéu cau khdo s&t dau tién cdn it nhdt 3 thao
2221 2 tédc. Hinh sau minh hoa mdt day thao téc tdi uu:
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Chim diém

e Subtask 1 (30% 86 diém): X =Y =1; N <10; Q = 1.

o Subtask 2 (20% sb diém): X =Y =1; Q= 1.

o Subtask 3 (34% sb diém): Q <

o Subtask 4 (16% sb diém): Khong cé rang bude nao thém.

Bai 2. Qua Noel (7,0 diém)

Ong gid Noel da chuén bi N loai qua, loai qua thit4 (1 <4 < N) ¢6 S; mén va khoi lugng
mbi mén 1a W; gram. Ong dy dinh déng géi cac tii qua dé phat cho tré em & VOI sao cho
mBi i c6 ding K mén va khéng cé hai mén nao cliing mot loai qua. Tuy nhién xe tuan loc
ctia ong chi c¢6 thd mang dugce khong qua M gram qua.

D& chudn bi chu déo trude khi lén dudng, ong gia Noel dua ra mot loat @ cau héi cho trg 1y
¢l ong tinh toan, mdi cau hoi thude mot trong hai loai sau:

e Loai 1: Cho biét 3 gia tri M, K, T, hay kiém tra xem c6 thé tao ra duge T' tii qua ma
téng khéi lugng cac mén qua trong cd T tii dé khong vugt qua M gram hay khong?

e Loai 2: Cho biét 2 gia trj M, K, hdi ¢ thé tao ra duge nhidu nhit bao nhiéu tai qua
ma t8ng khéi lugng cée mén qua trong tat cd céc tii d6 khong vugt qué M gram?

Yéu cau: Hay gitp trg ly tra 18i ting cau héi cha ong gia Noel,
Dir liéu
Vao tit file vin ban GIFT.INP:
o Dong dau chia 2 s6 nguyén N,Q (1 < N,Q < 10°).
e Dong thit hai chita N sé nguyén duong Wi, Wy, ..., Wy c6 gi trj khong qué 10°.
e Dong thit ba chta N sé nguyeén diong 1,5, ..., Sy ¢6 gié tri khong qué 10°.
e M3i dong trong s6 Q dong tiép theo thé hién mot cau hdi thudc mot trong hai loai:

— Loai 1, gdm bén s6 nguyén duong: 1 M K T (1< M, K, T < 10°).
— Loai 2, gdm ba s6 nguyén duong: 2 M K (1 < M, K < 10°)

Céc sb trén cling mot dong céch nhau béi ddu céch.

Két qua
Ghi ra file vin ban GIFT.OUT:
e Gdm (Q dong, mdi dong thé hién cau tra 16i cho mot cau hdi twdng ing:
— Loai 1: Ghi ra 1 néu c6 thé tao duge T tai qua, tréi lai ghi ra 0.

— Loai 2: Ghi ra mot s6 nguyeén la s6 lugng tdi qua nhiéu nhat tao duge.
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Vi du

GIFT.INP GIFT.OUT Gidi thich
53 0 - Véi cau hdi 1: Khéng cé céach nao chon dudc
834108 1 hai t0i, mfi tii cé 3 mén ma tdng khdi lugng
5829 10 3 khong qué 19 gram.
119 3 2 - V8i cau hédi 2: Tao ra dugc nhidu nhit mdt
219 3 tfii qud. Mgt phudng 4n 13 tdi qud gdm mdt mén
291 qua loai 2, mdt mén qua loai 3 vd mdt mén qua
loai 4. Tong kh6i lugng 1a 17 gram.
- Véi cau hdéi 3: Tao ra dudc nhidu nhit ba
tdi qua. M3i tdi gom ding mét mén qua loai 2.

Chim diém

e Subtask 1 (25% sb diém): S; =1,Vi=1,2,...,N.

e Subtask 2 (20% s6 diém): N,Q < 1000 va chi ¢6 cau héi loai 1.

e Subtask 3 (15% s6 diém): N,Q < 1000.

o Subtask 4 (20% sb didm

e Subtask 5

Chi ¢6 cau hoi loai 1.

20% s6 diém): Khong c6 rang budc nao thém.

Bai 3. Bai dang (6,0 diém)

Alice 13 k§ su phat trién nén tAng mang xa hoi VOI gitp cho cong ddng lap trinh vién tuong
t4c voi nhau. C6 N bai ding duge dénh s6 tit 1 dén N theo trinh ty thoi gian ding bai. Alice
phan loai cc bai ding theo chil dé, bai ding thit 4 (1 <i < N) c6 cha dé 1a A;.

Alice dinh nghia mot doan [L, R] gdm céc bai ding lién tiép tir chi s6 L dén chi s6 R
(1< L < R<N) I toan ven néu v6i mdi chit dd ¢, hoic khong ¢6 bai nao c6 chii dé ¢ ndm
trong doan [L, R] ho#ic tit c& cdc bai c6 chii dé ¢ déu n¥m trong doan nay.

Yéu caw: Vao dip Noel, Alice cong bé dit ligu chit dé clia N bai ding va md& cudc thi trén
VOI cho céc lap trinh vién tham gia. Alice l3n lugt dwa ra @ truy vin, mdi truy vén cho
biét mot cip s6 nguyen U,V (1 < U <V < N) va yéu céu thi sinh dém s6 doan [L, R] 1a
toan venvi U < L< R<YV.

Cu thé, v6i méi truy vén, cin dém xem c¢6 bao nhiéu cgp L, R thod mén:

e ULSLLRLV;

e Khéng ton tai hai gia trj 4, 7 ndo sao cho:

% (1 <4< L) hodc (R<i<N);
* L <j<R;
¥ Ai=Aj.
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Dix

ligu

Vao tit file vin badn POST.INP:

o Dong diu chita hai s6 nguyén N va Q (1 < N,Q < 3 x 10°).

e Dong thit hai chita N sb nguyén duong Ay, Ag,..., Ay (1 < Ay, Ag, ..

L An <109),

o M>5i dong trong sb Q dong tiép theo chita hai s6 nguyén duong U va V.

Céc 86 trén ciing mot dong céch nhau béi déu cach.

Két

qua

Ghi ra file vén ban POST.OUT:

e Gdm Q dong, mdi dong mot s 1a dép &n cho truy van tuong Ung.

Vi du
POST. INP POST.OUT Gidi thich
7 2 3 - Truy vn 1, cé 3 doan toan ven:
1223163 2
17 [1,7],[2,3],16,6]
2 6

- Truy vén 2, cé 2 doan toan ven:

[2,3],[6,6]

Chim diém

e Subtask 1 (16% s6 diém): N, @ < 50.

Subtask 2 (15% sb diém): N < 500.

Subtask 4 (20% sb diém): Q =1,U =1,V =N.

Subtask 5 (20% s6 didm): @ < 30000.

(
(
Subtask 3 (10% sb didm): N < 5000.
(
(
(

Subtask 6 (20% s6 didm): Khong c6 rang budc nao thém.

* Thi sinh KHONG dugc st dung tas ligu;

* Gidgm thi KHONG gidi thich gi thém.
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G VAAO TAO KV THI CHQON HOQC SINH GIOI QUOC GIA
RSN TRUNG HQC PHO THONG NAM HOQC 2025 - 2026

Mén: TIN HOC

Thai gian: 180 phit (khong ké thoi gian giao dé)
Ngay thi thtt hai: 26/12/2025

Dé thi gom 05 trang, 03 bai

TONG QUAN DE THI

Tiéu dé File ngp | File dit liéu | File két qua | Thoi gian | Bo nhé

Bai 4 | Tat nién | TET.* TET.INP TET.OUT 1 giay 1024 MB

Bai 5 | Cay thong | PINE.* | PINEINP | PINE.OUT |1 giay 1024 MB

Bai 6 | CAm trai | CAMP.* | CAMP.INP | CAMP.OUT | 3 giay 1024 MB

e Déau * dugc thay thé bdi PAS ho#ic CPP hoic PY tuong Ung v6i ngdn ngit 1ap trinh Pascal
ho#c C++ hodc Python.

e M&i bai bao gom nhiéu subtask, méi subtask bao gdm nhidu test don, didm ciia thi sinh
dugc tinh theo titng test don.

e Thi sinh khéng dugc phép st dung cac dinh huéng bién dich chuong trinh c6 cac
tt khod sau: pragma, optimize, target, 03, Ofast, unroll-loops, avx, avx2,
fma, omit-frame-pointer.

e Bai clia thi siith s& dugc chdm diém trén may chdm c6 CPU twong dudng véi Intel
Core 19-13900K 3.20 GHz. Thi sinh st dyng théng tin may chdm dé tham khao va
danh gia thoi gian chay dap dng yéu cau dé bai.

Hay lap trinh gidi cdc bai todn sau:

Bai 4. Tat nién (7,0 diém)

Trong tigc tAt nién cubi ndm, gia dinh Alice chudn bj mot ban tiec 16n dé chao dén moi ngudi.
Trén ban c¢6 N dia thitc #n duge bay bién dep mét thanh mot hang, dude danh sb tit 1 dén
IV t trai sang phai. Dia thi 4 (1 <4 < N) ¢6 do hip dn 13 mot s6 nguyen duong A;.

V6i mot doan gom M dia & vi trf lien tiép ctia ban tiéc ¢6 do hdp d&n tuong dng 13 day
(By, By, ..., Bu), Alice dinh nghia do da dang ctia day d6 1a s6 luong day khac nhau c6 thd
nhan duge bing céch thuc hien khong qui mot phép ddo nguge trén day. Mot phép ddo
ngugc 1a viéc chon mot cdp chi 86 (L,R) v6i 1 < L < R < M vA thyc hién ddo nguge
ddy (B, Brya, .-, Br-1, Bg) thanh day (Bg, Br_1,...,Brs1, Br), cdc phin t& con lai giit
nguyén. Hai day (X1, Xs,..., Xp) va (Y1,Y,,...,Y)) duge xem 13 khac nhau néu tdn tai chi
s0 4 (1 <1 < M) sao cho X; # Y;. Vi du, day (3,1,3) ¢c6 do da dang biing 3 vi c6 thé tao
duge 3 day khac nhau v6i khong qua mot phép dédo nguge: (3,1,3), (1,3,3), (3,3, 1).

Trong budi tiec, c6 Q vi khach 1an lugt t6i tham du. Vi khach thi J (1 <j<Q)dén va
lay chiéc dia thit p; dé ding bita. Sau khi mot chiée dia duge 1ay ra, nhitng chiéc con lai gitt
nguyén vi trf ban dau va tao thanh cic doan con ngan cach bdi céc vi trf tréng do cac dia
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da dudc lay di. Alice tinh d6 da dang ctia mdi doan con va mudn biét do da dang 16n nhét
trong s6 chiing,
Yéu cau: San khi mdi vi khach nhic mot chiée dia di, hiy tinh d6 da dang 16n nhét trong
céc doan con con lai.
Dit liéu
Vao ti file vin ban TET.INP:

e Dong diu chita hai s6 nguyén N va Q (1 < Q < N <2 x 10°).

e Dong thd hai chia N sb nguyén duong A, Ay, ..., Ay (1 < A4; < 10° v6i moi i =
1,2,...,N).

e Dong thit j trong s6 @ dong tiép theo chita mot s6 nguyén duong p; (1 < p; < N). Dit
ligu bdo dadm céc gia tri p; la khac nhau.
Céc s6 trén cting mot dong cAch nhau béi dau cach.
Két qua
Ghi ra file vin ban TET.OUT:

e Gom @ dong, mbi dong mdt s6 nguyén duy nhit 1a két qui tim duge sau khi vi khéch
tuong ng nhic mot chiée dia di.

Vi du

TET. INP TET.OUT Gidi thich
7383 9 - Sau khi 14y dia thi 2, thu dudc hai doan
4131321 |2 con 1a (4) va (3,1,3,2,1), véi 46 da dang 1an
2 2 lugt 1la 1 va 9.
5 - Sau khi 14y dfa thid 5, thu dudc ba doan con
6 1a (4), (3,1) va (2,1), véi 4o da dang 1an lugt

131, 2 va 2.

- Sau khi 14y dia thid 6, thu dudc ba doan con
14 (4), (3,1) va (1), véi 43 da dang 1lan lugt
1a 1, 2 val.

Chim diém

e Subtask 1 (30% sb didm

( ): @
e Subtask 2 (30% sb diém): @ = 1; N < 2000.
e Subtask 3 (20% sb diém): @

( ):

e Subtask 4 (20% s6 diém): Khong c6 rang budc nao thém.




Bai 5. Cay thong (7,0 diém)

Ong gia Noel ¢c6 mot cay thong khdng 156 dé trang hoang cho dém Giang sinh. Trén céac
canh cla cay thong, ong treo N tAm thigp trang trf duge danh sb tit 1 dén N. Tam thiep
i (1 <14 < N) cé do lap lanh duge bidu thi bing sé nguyén khong am A;. Céc tAm thisp
dugc két ndi v6i nhau bing N — 1 doan day. Doan day thit ¢ két néi hai tAm thiep w; va v;
(1 < wy,v; < N). He théng day ddm béo réng giita hai tAm thiép bat ky trén cay ludn tdn tai
duy nhét mét dudng két ndi tryc tiép ho#ic gian tiép thong qua céc doan day. N6i cach khéc,
céc tAm thigp v cac doan day tao thanh mot do thi dang cay c6 N dinh va N — 1 canh.

Mai thoi diém trong dém Giang sinh, 6ng gia Noel s& thye hién mot phép thuat. C6 Q thoi
diém 1an lugt xay ra duge dédnh s6 tit 1 dén Q. Tai thoi didm ¢ (1 < t < Q), 6ng thuc hién mot
phép thuat dugc mé ta béng ba s6 nguyén duong x;, y;, wy vdi ¥ nghia: Gan A, = A, % w; véi
moi tAm thiép v ndm trén dudng két ndi tit tAm thiép z; dén tAm thiép y; (bao gdm ci z; va
yt). Sau khi thye hién phép thuat, 6ng dinh nghia d¢ dep cia tdm thiép v tai thoi didm ¢ 13
(A, %t); do dep cia cdy tai thoi diém ¢ 13 tdng do dep clia tit ci chc tAm thiep trén cay tai
thoi diém ¢, tiac 1 (A; %) + (A2 %t) + ... + (Ay %t). Nhic lai, % la phép toan chia ly du.

Yéu cau: Hay gitp ong gia Noel tinh do dep clia cay sau mdi 1n thyc hién phép thuat.
Dir liéu
Vao tit file véin ban PINE.INP:

e Dong dau chia hai s6 nguyén duong N va Q (1 < N,Q < 2 x 10%).

e Dong thit hai chita IV s6 nguyén A, A,, ..., Ay (0 < 4; <2 x 10°).

e Dong thit 4 trong s6 N — 1 dong tiép theo chita hai s6 nguyen duong phan bigt u; va v;
md t4 mot doan day két ndi tryc tiép hai tAm thigp u; va v; trén cay (1 < u;,v; < N).

e Dong thi ¢ trong s6 @ dong tiép theo chita ba sb nguyén duong x;, v;, w, md ta lan
thyc hién phép thuat tai thoi diém ¢ ctia 6ng gid Noel (1 < z;,y; < N;w; < 2 x 109).

Céc sb trén cting mot dong cach nhau bdi diu cach.
Két qua
Ghi ra file van ban PINE.OUT:

e Gom @ dong, dong thit ¢ chita mot s6 nguyén 13 do dep cia cay sau khi thiye hien phép
thuat tai thoi diém t.

Vi du

PINE.INP PINE.QUT Gidi thich

53 0 - 0 thoi didm t=1, diy A 1a (2,1,4,4,3). Két qud 1a
21448 |3 (2%t) + (1%) (4%t)+ (4%t) +(3%t)=0.

12 4 - 0 thdi diém t=2, day A 13 (2,1,1,1,0). Két qud 1a
23 2%t) + (1%) + (1%t)+ (1%t)+ (0%¢t) =3.

34 - 0 thdi diém t=3, day A4 1a (2,1,0,1,0). K&t qua 1a
‘fgs (2%8) + (L% £) + (0% £) + (1%£) + (0%¢) = 4.
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Chim diém
e Subtask 1 (20% s6 diém): N,Q < 5000.

Subtask 2 (20% sb didm): A, < 2 véi moi v = 1,2,...,N; c6 day nbi truc tiép giita
tAm thigp v vAv +1véimoiv=1,2,...,N — 1.

Subtask 3 (20% sb diém): z; = y, v6i moi t = 1,2,...,Q; ¢6 day nbi truc tiép gida
tdm thiep v v v + 1 véimoiv =1,2,...,N — 1,

Subtask 4 (20% sb6 diém): C6 day ndi truc tiép gifta tAm thiép v va v + 1 véi moi
w=12... . N=1

Subtask 5 (20% sb diém): Khong c6 rang budc nao thém.

Bai 6. Cam trai (6,0 diém)

Vao nim mdi, K gia dinh 8 chitc cim trai trén mot khu dat c6 dang hinh tron. Khu dat duge
bidu dién trén hé truc toa do Dé-cac Ozy (don vi mét), c6 tam & gbe toa do O(0,0) va bén
kinh R = 100 mét. Trén bién hinh tron, chon K diém phan bigt dé 1am vi trf cm trai cho K
gia dinh. C4c diém dugc danh sb tir 1 dén K va duge xéc dinh biing diy géc o, @, ..., ax
(0° <oy <oap<... <og <359, a;la gée tir tia Oz ngugde chidu kim ddng hd téi tla ndi O

dén didm thtt 7. Cy thé, diém thit i (1 <4 < K) ¢6 toa do la (R X cos 18>(<) , R x sin a18>(<)07r),
trong bai toan nay lay m = 3.14159265359.

Alice nhan nhigm vy thiét Ié dudng day dé cdp dién cho tét cA cac trai. Cu thé, méy phat
dieén dit & trai 1, cAn két nbi trai 1 t6i K — 1 trai con lai bang day dién. Tlong qué trinh
thiét ké, dugc phep them t6i da 25 didm trung gian dé dau ndi nhung cac diém nay phai nim
trong hodc trén bién clia manh dat hinh tron. Céc day dién c6 thé dAu ndi giita hai trai, gitta
mot trai véi mot didm trung gian, gita hai diém trung gian. Do dai day dién ndi truc tiép
gitta hai diém c6 toa do (z1,y1) va (52, 72) 1& \/ x1 — )% + (y1 — y2)?. Cén thiét ké sao cho
v6i mot trai bat ky, tdn tai duy nhét mot duong dan dién tryc tlep hoic gian tiép tit trai 1
t6i trai d6. Gid st phdn day hao hut trong qué trinh dau nbi 13 khong déng ké.

Alice da thiét ké duge mot phuong an c6 tong do dai day dién sit dung 13 A mét. Co da mua
dtng A mét day dign. Tuy nhién chua kip trién khai thi ban v& bj mét. Alice nhd Bob thiét
16 lai mot phuong 4n, ndu phudng 4n ciia Bob c6 tdng do dai day dién can diing 16n hon A
thi ho phai mua them cho dfi, nguge lai thi khong can mua thém.

Yéu cAu: Hay gitp Bob tim céch thidt ké sao cho tdng do dai day dién can mua thém 1a
cang nho cang tot.

Dir liéu

Vao tit file vin ban CAMP.INP:
e Dong dau chita mot s6 nguyén duong K (3 < K < 10).
e Dong thit hai chita K s6 nguyén khong am oy, oy, ..., ak.
e Dong cubi cling ghi s6 thyc A (0 < A <2 x 7 X R).

Céc sb trén cling mot dong céch nhau béi dau cach.
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K&t qua
Ghi ra file vdin ban CAMP.OUT:
e Dong dau ghi mot s tut nhien M 13 sb lugng diém trung gian (0 < M < 25).
e Néu M > 0 thi M didm nay dugc dénh s thit tu tit K + 1 dén K + M, va ghi ra M
dong tiép theo, dong thit 4 chita hai 86 thyc 1a toa do ctia diém thitt K + 4. Céc gia tri
toa do duge ghi ra véi do chinh x4c dén bén chit s6 sau dau chdm thap phan.

e M5i dong trong s6 K + M — 1 dong tiép theo ghi hai sb nguyén duong u va v, md t
mot day dién ndi gita diém thit v va diém thi v (1 <wu,v < K + M).

Vi du
CAMP . INP CAMP.OUT Minh hoa
3 1 Thém mot didm trung gian cé toa dd (0,0).
0 120 240 0.0000 0.0000 |Didm trung gian ndy néi véi 3 trai véi
300.0000 14 tdng do dai 1a 300.0000 mét.
2 4 ag = 120° y
3 4 (—50,86.60'25)/—-
Tral 2
oy =0°
(100,0)
0(0,0) Tral 1 2
ay = 240° T3
(—50, —86.6026)

Chém diém
V6i mbi test, goi B la tong do dai day dién trong phudng &n thiét ké clia Bob. 56 diém (trén
thang diém 1) cho phuong 4n nay la:

1 néu B< A

0 néu B >1.03x A

13-12% nfuA<B<103xA

Subtask | % sb diém | Gia tri K | Day « Gia tri A
1 12% 3 (0,90, 180) 2'73.2056
2 14% 3 (0,40, 150) 230.5843
3 14% i (40, 140, 200, 340) 3411483
1 14% 5 (0,72, 144, 216, 288) 457.4330
5 6% 6 (0, 60, 120, 180, 240, 300) 500.0000
6 40% Khong c6 rang budc nao thém
——————————— HET - — - ———————~

* Thi sinh KHONG dugc st dung tas liéu;

* Qidm thi KHONG gidi thich gi thém.



~ B N . 4 £
BO GLAGDUC VADAO TAO  KY THI CHON HOC SINH GIOI QUOC GIA

AN TRUNG HOC PHO THONG NAM HOQC 2025 - 2026

\V}
_ ET)
GHINH/THUC Moén: TIN HOC
VLAY Ngay thi: 25-26/12/2025
(Ddp dn gom 09 trang, 06 bai)

TONG QUAN DE THI

Tiéu dé File nop | File dit ligu | File két qud | Thoi gian | B6 nhd
Bai 1 | Day den LIGHT.* | LIGHT.INP | LIGHT.OUT | 1 giay 1024 MB
Bai 2 | Qua Noel | GIFT.* GIFT.INP GIFT.OUT 1 giay 1024 MB
Bai 3 | Bai dang | POST.* | POST.INP |POST.OUT |1 giay 1024 MB
Bai 4 | TAt nién TET.* TET.INP TET.OUT 1 giay 1024 MB
Bai 5 | Cay thong | PINE.* | PINE.INP | PINE.OUT 1 giay 1024 M B
Bai 6 | CAm trai | CAMP.* | CAMP.INP | CAMP.OUT | 3 giay 1024 MB

e DAu * dugc thay thé bdi PAS hodc CPP ho#ic PY tuong tng véi ngon ngit 1ap trinh Pascal
hodc C++ ho#ic Python.

e M&i bai bao gdm nhidu subtask, m&i subtask bao gdm nhidu test don, diém ctia thi sinh
dudce tinh theo timg test don. : ‘

e Thi sinh khéng dugc phép sit dung céc dinh huéng bién dich chudng trinh c6 céc
tir khod sau: pragma, optimize, target, 03, Ofast, unroll-loops, avx, avx2,
fma, omit-frame-pointer.

e Bai clia thi sinh sé duge chdm diém trén may chdm c6 CPU tuong duong v6i Intel
Core 19-13900K 3.20 GHz. Thi sinh st dung thong tin may chAm dé tham khéo va
danh gi4 thdi gian chay dap ting yéu cau dé bai.

Bai 1. Day den (7,0 diém)

Dir liéu
Vao tit file viin ban LIGHT.INP:
e Dong dau chita 4 s6 nguyén khong am N, Q, X, Y (0 < X +Y <5 X +Y < N < 666;
1<Q <10°%).

e Dong thit hai chita N s6 nguyén, s6 thit 4 c6 gid tri 0,1 ho#ic 2 tuong ing vdi trang thai
ban dau ciia béng deén thit 1 1a tdt, vang hodic dé (1 < i < N).

e M5i dong trong s6 @ dong tiép theo chita hai s6 nguyén duong L va R mb t4 mot yéu
ciu. Dit lisu bdo ddm R — L +1 > X + Y trong tit cd céc yéu cau khéo sat.
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Két qua

Ghi ra file van ban LIGHT.OUT:

o Gdm @ dong, mdi dong mot sb nguyen 1a sb lugng thao tac it nhét tim duge cho yéu

ciu khio sat tuong dng hosc —1 ndu khong ton tai phuong &n.

Chim diém
o Subtask 1 (30% s6 diém): X
o Subtask 2 (20% s6 diém): X
e Subtask 3 (34% sb diém): Q
o Subtask 4 (16% sb diém):

Huéng din giai chi tiét

=Y=1LN<10;@=1
Y=1Q=1

II

Khong c¢6 rang budc nao thém.

e Quan sat trang thai. V6i mot doan cd co,c1,co dén 4 trang thai tit, vang, dd

(co + 1 + co = £), mot thao téc chon X dén quay theo chidu kim dong ho va Y den
quay nguge chidu kim dong hd chi thay ddi sb lugng ciia ba loai theo cong thitc

/
Cy = Co — To — Yo + 1 + Y2,
/
¢ =c1— % — Y1+ T2+ Yo,
/
Cy = Cy — Ty — Yo + To + V1,

trong dé a; (0 <4 < 2) )asb den mau ¢ duge quay cw va y; la s6 dén mau 1 duge
quay ccw, vdi:

2 2
Z:z:.,-=X, Zyi:Y) 0<z;<¢, 0y <¢ —zi

i=0 =0

Vi X +Y <5, sb cich phan bd (x;,y;) 1a hiing s va 6 thé ligt ke tryce tiép (t6i da 60
t3 hgp).

Tién xi Iy bing BFS trén khéng gian trang thai. Ta xay dung dd thi c6 cac
dinh 12 céc bd ba (co, e1,69) v0i 0 < g < M, 0< ¢, S N vaeg+cei+ca < N (& day
M = 6 vi v6i ¢g > 6 thi viec gidm ¢y di mdt khong dnh hudng két qua). Bit dau BFS
tit cac trang thai “tAt cd t&t” (¢,0,0),0 < i < N. () m&i dinh hién tai ta duyst tit ca
cc phan bd (z;, ) hop le, tinh trang thai ké tiép (cp, i, ch) va cap nhat khoéng cach
ngén nhat,

Truy vAn nhanh nho tidn t6. Ta tinh ba diy cong ddn dé hru sb hrqng den tung
mau trong cac doan tién t6. Khi dé c6 thé tinh nhanh trang thai ctia truy van.

Do phitc tap. BFS duyét tbi da O(M N?) trang thai (M = 6, N < 666) va mbi trang
thai xét khong qué 60 cach chuyen trang thai vd by nhd O(M - N 2) MB&i truy van chi
cin O(1) thoi gian nhd tién to, tdng thai gian cho @ < 10° truy van la O(Q).
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Bai 2. Qua Noel (7,0 diém)

Dif ligu
Vao tu file vin ban GIFT.INP:

e Dong diu chia 2 s6 nguyen N,Q (1 < N,Q < 10°).

o Dong thit hai chita N sb nguyén duong Wy, W, ..., Wy c6 gié tri khong qua 10°.

e Dong thit ba chita N s6 nguyén duong Sy, S, ..., Sy ¢6 gia tri khong quéa 10°.

e M5i dong trong sb Q dong tiép theo thé hign mot cau héi thudc mot trong hai loai:

— Loai 1, gdm bén s6 nguyén duong: 1 M K T (1 < M, K, T < 10°).
— Loai 2, gdm ba s6 nguyén duong: 2 M K (1 < M, K < 10°).

Céc sb trén cing mot dong cdch nhau béi ddu céch.

Két qua
Ghi ra file vén ban GIFT.OUT:

o Gdm @ dong, mdi dong thé hign cau trd 13i cho mot cau hdi tuong ting:

— Loai 1: Ghi ra 1 néu c6 thé tao duge T tai qua, tréi lai ghi ra 0.

— Loai 2: Ghi ra mot sb nguyén 1 s6 lugng tti qua nhidu nhét tao duge.

Chim diém

o Subtask 1 (25% sb diém): S; =1,Vi=1,2,...,N.
e Subtask 2 (20% sb diém): N, Q < 1000 va chi c6 cau héi loai 1.
. N, @ <1000.

Subtask 4 (20% s6 diém): Chi c6 cau héi loai 1.

):
):
Subtask 3 (15% sb diém):
):
):

Subtask 5 (20% s6 diém): Khong c6 rang budc nao thém.

Hudng din gii chi tiét

e Quan sat: Dé tao z tii, mdi tai ¢6 ding K mén khéc loai, can z x I{ mén. Vi loai
i ¢6 S; mon, khi tao ¢ tii ta cé thé dimg t6i da min(S;, ) moén cia loai nay. Vi muyc
tidu 1a gidm téng khéi lwgng, nén ludn chon cdc mon cé trong lugng W nhd nhét; do
dé chi phi t6i thidu cho & tai duge xéc dinh khi ldy 2 X K mén nhe nhat trong tap cac

moén “cit” thanh min(S;, z) phan.

¢ Yéu cau bai toan:

. X . X . . s LA » 2
— Loai 1: cho M, K, T can kidm tra xem ton tai £ = T sao cho chi phi t6i thigu cia

x tii < M.
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— Loai 2: cho M, K cin tim .y sao cho chi phi t61 thidu cla Tyax t0i < M.

C4 hai dang d3u quy v& vige tim gia tri 16n nhit = (s6 tai) théa mén diéu kign chi phi
< M.

Thuat toan: Ap dung phuong phap chia dé trj trén ciu trd i (tim kiém nhj phan
trén z) dong thai xt Iy tAt cd truy vin béng céc cay Fenwick (BIT):

— 86 loai ¢6 S; > x (c6 thé cung cip & mén mdi loai).

— Téng s6 mén da dung & céc loai ¢6 S; < .

— Téng khbi lugng ctia cic mén ¢ nhém S; < .

— Téng trong luong W; cla cac loai S; > & (mdi loai con z mén chua ding).
Céc loai duge sp xép ting dan theo S;; khi chuyén tir khoéng [L, R) sang mid ta cap
nhat BIT cho nhitng loai ¢6 S; < mid. D8i v6i mdi truy van (M, K) ta ding “find-first”
trén BIT d8 14y nhanh s6 moén con thiéu va chi phi hién tai, so sénh véi M dé dua tluy

vAn sang nita trai (khong di) hodc nita phai (dt). Cubi cling gid trj tra vé cho truy vAn
la L (d6 16n nhét thda mén).

Do phic tap:
— Sép xép cac loai: O(Nlog N).
— M5 loai dude cap nhat va phuc hdi trong mot 1an chia: O(log N), tdng O(N log N).

— MB3i truy vAn tham gia vao qué trinh chia O(log N) 1an, mbi lan thyc hign mot
truy van BIT véi O(log N), nén téng O(Qlog> N).

Bai 3. Bai ding (6,0 diém)

Chim diém

[

Subtask 1 (15% s6 diém): N, Q <

Subtask 2 (15% sb diém): N <5

Subtask 3 (10% sb diém): N < 5000.

Subtask 4 (20% s6 diém): Q@ =1;U =1,V = N.
Subtask 5 (20% s6 diém): @ < 30 000.

Subtask 6 (20% s6 diém): Khong c6 rang bugc nao them.

Hudng dan giai chi tiét

(]

Quan sat. Vi mot doan [L, R] 1a toan ven hotic [L, R] 1a doan toan ven ngin nhét
bt dau tit L, hodic tdn tai M ma [L, M] va [M + 1, R] 1a doan toan ven. Goi f[L] 1a s6
doan toan ven bat dau tai L, f[L] = f[M + 1]+ 1 véi M la gia trj nhé nhéat ma [L, M|
& doan toan ven. Nhu vy, bai toan dua vé tim doan toan ven nhd nhat bat dau tir L.
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¢ Thuat toan.

1. Dung hai ngin xép don diéu (déi v6i vi trf phai nhat va tréi nhat) duyét nguge
tr i = N tdi 1 d8 tinh méng nxt [i]: 1& chi 86 j nhé nhét sao cho [3, j] chita day
dt moi gia tri bt dau & i (day 14 doan toan ven b&t dau tai 7).

. Nhém céc truy vAn theo L va duyst L gidm dan. Goi cnt[i] 13 s6 lugng toan ven
két thac tai 4 ma vi trf bat dau > L.

. Khi dang & L, cap nhat cAc doan toan ven c6 bién trai L bang cach di doc chudi
céc chi 86 ¢ = nxt[L], nxt[nxt[L] +1],...; d6i véi mdi ¢ ta tang cnt[d] lén 1, nhu
vay két qué cho mdi truy vin 12 3, cntfi]. Tuy nhién nhu vy viéc cap nhat
& ton rAt nhidu thai gian.

. D8 cai tién, ta chia day céc vi trf 1,2, ..., N thanh v/ N khéi, khi d6 véi méi L, ta
chi can cap nhat téng cnt[i) cho mdi khéi va vi tri 4 dau tién cta khéi duge téng
cnt[s] 1én 1. Dya vho cdc thong tin ndy sé tinh duge két qué cho mdi truy vén

trong O(V/N).

e Do phitc tap.

— Do phtte tap thoi gian: O(N) (tidn xit Iy) + O((N + Q)vV/N) (truy vén).

— Do phitc tap bd nhé: O(N).

Bai 4. Tat nién (7,0 diém)

Cham diém

¢ Subtask 1 (30% sb diém =1, N < 200.

H

¢ Subtask 4 (20% sb diém

): @

e Subtask 2 (30% sb diém): @ =1, N < 2000.
): @
): Khong c6 rang budc nao thém.

(
(

e Subtask 3 (20% sb diém
(

Huéng dan gidi chi tiét

e Quan sat. Véi mot doan do dai M va céc gia tri ay,...,am, sb day khac nhau thu

duge bing khong qué mét phép ddo nguge bing

v (5)-2(5)

trong dé ¢, 1a s6 1an xuét hién clia gid tri v trong doan. Cong thiic nay xuat phéat tu
vige mdi phép ddo ngudc chi lam thay ddi thi ty ciia mot cip vi trf 4 < j; néu a; = aj
thi day sau dao tlung véi day trudc, con néu a; # a; thi tao ra mot day mdéi. Do dé sb
day méi bing sb ciip vi trf c6 gid trj khac nhau, tiic (1‘21) Yo (”") cong véi day goc.
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e Thuat toan. Xit Iy céc truy vn ngugc lai: bt dau tir trang thai sau khi da bd hét Q
dia, rdi 1an lugt “thém lai” cac dia theo thi ty nguge ctia py, ..., po. Sau mdi lan thém,
ta hop nhit céc doan lien tuc hign cé (néu dia mdi ké véi mot hodic hai doan) va cap
nhat gia tri do da dang clia doan mdi bing mot multiset. Gia tri da dang lén nhat
hién tai ludn 1a phan ti& 16n nhat cia mot multiset cia tat ci cAc doan dang ton tai.

o Db phic tap. Mbi lan hgp nhét s duygt day c6 it phan tit hon dé hop nhat, va can
ding cAu tric di lisu dé luu lai s6 lugng clia mot gid tri xudt hign. Vi vay tong thoi
gian la

O(N log? N )

Bai 5. Cay théng (7,0 diém)

Dir liéu

Vao tit file vin ban PINE.INP:
e Dong diu chita hai s6 nguyén duong N va Q (1 < N,Q < 2 x 10°).
¢ Dong thi hai chita N s6 nguyén Ay, Az, ..., Ay (0 < A; <2 x10°).

¢ Dong thit ¢ trong s6 N — 1 dong tiép theo chita hai s6 nguyén dudng phan bigt u; va v;
mo t& mot doan day két ndi trye tiép hai tAm thigp u; va v; trén cay (1 < w;,v; < N).

Dong thi ¢ trong s6 @ dong tiép theo chita ba sb nguyén duong =y, w, md ta lan
thyc hign phép thuat tai thdi diém ¢ ctia ong gia Noel (1 < @,y < Njw, <2 % 10%).

Cac sb trén cing mot dong cdch nhau béi dAu céch.
Két qua
Ghi ra file van ban PINE.OUT:

o Gdm @ dong, dong thit ¢ chita mot sb nguyén 1a do dep ciia cay sau khi thyc hign phép
thuat tai thoi diém t.

Chim diém
e Subtask 1 (20% sb diém): N, Q < 5000.

o Subtask 2 (20% sb diém): A, < 2 véi moi v = 1,2,..., N; c6 day ndi tryc tiép gita
tAm thigp v vav +1véimoiv=1,2,...,N — 1.

Subtask 3 (20% sb diém): z, = y, v6i moi t = 1,2,...,Q; c6 day ndi tryc tiép gita
tAm thiep v vav +1véimoiv=1,2,...,N — 1.

Subtask 4 (20% sb diém): C6 day ndi tryc tiép giita tAm thigp v va v + 1 v6i moi
= 1B N —1

Subtask 5 (20% sb diém): Khong c6 rang bugc nao tham.

e
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Hudng dan giai chi tiét

e Quan sat: M&i phép thuat chi thay ddi cdc dinh nim trén mot dudng z; —y, cia
cay bing phép A, < A, mod w;. Céc gié tri A, ho#ic 1a giit nguyén (néu A, < wy)
hoiic 1a gidm di it nhAt mot nita (ndu A, > w;). Do d6 tong sb 1an ma céc A, gidm
gié tri 1a khong qué n X log(Amax). Truy van tht ¢ ¢6 thé thye hién véi d6 phitc tap
O(ﬁ‘—‘g—‘m x 1og(Amax)) khi biét tdn sudt xuét hién clia timg gid tri trong méng A.

e CAu tric di ligu:

1. Heavy—Light Decomposition (HLD): Danh s6 lai cic dinh theo quy t&c nhanh
16n hon tham trude, dua mdéi dudng z;—y; thanh O(log N) doan lién tiép.

2. Segment tree (ST): Quéan 1y méng A véi thao tac thay doi A, va tim max(A,)
trén mot doan lién tiép.

3. Fenwick (BIT): Ding dé dém sb lugng va tinh tdng cac gia tri trong mang A (trén
mang tan suét), phuc vy cho budc trd 13i truy van.

o Thuét todn cho mdi phép thuat ¢ (dau vao @y, ys, wy):

1. LAy danh sach cac doan [, 7] cta dudng x;—1; nhd HLD.

2. Tim cac gié tri A, > w; thudc cac doan, sit dung ST.

3. V6i mdi gié trj A,, thuc hién thay ddi vh cap nhat trén ca ST va BIT.
4. Tinh két qud bing viéc quét cac boi ¢ trén BIT.

e DO phic tap:

-O

— MBi dinh chf gidm gi4 trj khi A, > M; sau mdi gidm gia trj né it nhat mot lan bi
chia cho mot s6 > 2, do d6 sb 1an thay ddi ctia mot dinh O(log Amax).

— Vi ST duy@t chi cac nit c6 max> M, tong thoi gian cap nhat trén toan bo Q truy
van 1a O((N + Q) log N log Apax).-

— Tinh két qua truy van t}'u_rc hién tdng cong Z?zl(’—‘ﬂtm) thao téc trén BIT, c¢6 tong
do phic tap O(Amax 10g*(Amax))-

— Nhu vay tdng thoi gian toan thuat todn la O((N + Q)log Nlog Apax +
Amax 1082 (Amax)) .

Bai 6. Cam trai (6,0 diém)
Dir liéu
Vao tu file viin ban CAMP.INP:

¢ Dong dau chita mot s6 nguyén duong K (3 < K < 10).
o Dong thit hai chita K sb nguyén khong am oy, o, ..., ak.

e Dong cubi ciing ghi s6 thyc A (0 < A <2 x 7 x R).
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Céc sb trén cliing mot dong cach nhau béi dau cach.

Két qua
Ghi ra file van bdn CAMP.OUT:

e Dong diu ghi mot sb ty nhien M 13 s6 lugng didm trung gian (0 < M < 25).

e Néu M > 0 thi M diém nay dudc danh sb thit ty tit I + 1 dén K + M, vd ghi ra M
dong tiép theo, dong thi 4 chita hai sé thyec 1a toa do ctia diém thtt K 4. Cac gia tri
toa do duge ghi ra véi do chinh xac dén bbn chit sb sau ddu chaAm thap phan.

e M&i dong trong s6 K + M — 1 dong tiép theo ghi hai s6 nguyén duong u va v, md ta
mot day dién ndi gitta diém thit u v diém tht v (1 < u,v < K + M).

Chim diém
V6i mbi test, goi B 1a tdng do dai day dién trong phuong &n thiét ké ctia Bob. S6 diém (trén
thang diém 1) cho phuong &n nay la:

1 néu B< A

0 néu B>1.03x A
13—12%4 nfuAd<B<103xA

Subtask | % sb diém | Gia tri K | Day o Gia tri A
1 12% 3 (0, 90, 180) 273.2051
2 14% 3 (0, 40, 150) 230.5843
3 14% 4 (40, 140, 200, 340) 341.1475
1 14% 5 (0,72, 144, 216, 288) 457.4330
5 6% 6 (0, 60, 120, 180, 240, 300) | 500.0000
6 40% Khéng c6 rang bude ndo thém

Huéng dan giai chi tiét

e Quan sat. VAn dé yéu cau xay dyng mot mang cay nbi tAt cd K trai (dinh dau vao)
sao cho tng do dai céc day dien B cang gan A cang t6t va khong vugt qua 25 diém
trung gian. Khi khong diing diém trung gian, tdng dg dai nhd nhit chinh la tdng do dai
cée canh cha cdy khung t6i thicu (MST) trén K didm. Thém cac didm trung gian chi
lam gidm duge do dai so véi MST néu ching duge diing 1am diém Steiner. VI K < 10,
ta c6 thé xét mot tap hgp hitu han cdc vi trf kha thi cho cac diém Steiner (vi du mat
ludi ddu trong vong tron) va chuyén bai toan sang Steiner tree trén do thi.

¢ Thuat toan.

1. Tao dd thi.
— Goi Vy = K la cac trai da cho.
— Xay dyng mot ludi vuéng déu bén trong vong tron ban kinh R = 100 véi
khodng céch A (do min clia luéi Anh hudng t6i do chinh x4c clia nghiém).
— Gop chc diém nay v6i Vp thanh tap dinh V.
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— Néi mdi cip dinh uw,v € V bing mdt canh c6 trong sb6 dist(u,v) =
\/(Tu - fvu)z + (yu - y‘u)z-

2. DP Steiner tree. Dt 7' = {1,..., K} 1a tap céc trai. Dinh nghia dp[S][v] la
chidu dai ngén nhat cia mét cay con ndi tit cd cadc dau mbi trong tap con S C T
va ¢6 dinh v 1a dinh cudi (c6 thé 13 mot didm Steiner). Khéi tao dp({i}][i] = 0 v
dp[{i}][v] = +oo véi v # i. Dbi v6i mdi mask S (theo thit ty ting dan) vd mbi
phéan hoach S = S; U Sy (vdi S1 N S = &) ta thyc hién

dp[$][v] = min(dp[S][v], dp[Si][v] + dp[Se][v]).

Sau khi da gdp céc sub-mask, chay mot vong Dijkstra (hodc SPFA) trén do thi dé
truyén thong tin “di qua” céc canh:

dp[S][u] ¢ min(dp[S][u], dp[S][v] + dist(v,u)) V(v,u) € E.

3. Khoi phuc nghiém. Khi DP két thic, vi trf v* cho min, dp[T][v] cho téng do dai
B nhd nhat dat duge. Diing mang trace ghi lai cAch ma mdi trang thai duge tao
ra (k& hgp sub-mask hay md rong qua mot canh) dé dyng lai tap cdc dinh va cac
canh thudc cay Steiner t6i wu. Cac dinh khéng thuoc tap goc Vo duge ligt ké ra 1a
cac diém trung gian M. Cudi cling xuét ra cdc canh dudi dang ciip chi s6 (ddnh
s6 lai cdc dinh theo thit ty: trai 1... K, rdi cAc diém trung gian K +1... K + M),

4, Panh gia dé dai so véi A. Néu B < A thi Bob khéng can mua thém day (két
qué dat muyc tiéu). Néu B > A thi B — A 1a lugng day phai mua thém; do DP da
cho B 1a nhé nhét c6 thé trong khong gian céc diém trung gian da xét, nén B — A
1a gia tri t6i wu (hosic gAn t6i wu ndu luéi chwa dit min). D min ludi c6 thé tang
len dé cai thien B néu can.

5. Chia lan hai. Cac diém dugce bd sung 8 1an chia thi nhat c6 thé duge didu chinh
qua vi trf 1an cén, bing cach chia khong gian xung quanh céc diém dé thanh ludi,
sau d6 DP tuong ty nhu 1an chia thit nhat. Lan chia ludi thit nhat giap tim ra
"hinh dang" ctia nghiém, trong khi 1an chia thi hai giip nghigm tré nén "min"
hon.
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