Ataywviopot AAyopLlBukou
[Tpoypappotiopov yia QoltnTec




AVTLKELLEVO ALOYWVLIO LWV

= Ot Slaywvilopevol bAomolouv Ttpoypappoto ta ortoia AUvouv dedopeva tpoBAnpata.

" H mAelovoTnTa TWV EPWTNMATWY QVAYETAL OE KATOLO TPOBANMA poOnuatikoU n
AoyLKoU YopoKTipa.

" Antapaitnte¢ PaoclkeG  yvwoelg: ouvbuaotikng, Oewplag oaplBuwyv, Beswplag
ypoadnuatwy, Bewpioag aiyoplOpwv (m.x., SUVOULKOC TPOYPAUUOTIONOC, €dapUoyn
aAyoplBuwv ypadnuatwv), dopwv dedopevwy.

= Atadikaoio emilvuong evog npoPAnpatoc: a) oxedioon evoc amodotikol aAyoplOpou
Kol B) uAomtoinon tou o KatdAANAn YAwooa tpoypapUaTLoMOoU.

= Awooec mpoypappatiopov: C, C++, CH#, Java, Python, k.a.
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Atlohoynon AUCEwWV

" H opBotnta TwV AUCEWV EAEYXETAL QLUTOMATA ATTO TIpOypappa (judge) mou ekteAel pa
OELPA aTtO SOKLUOAOTIKEC TIEPLITTWOELC.

" O KWOLKAC Ba TpETEL Vo TIEPATEL OAEG TLG SOKLUEG, SlvovTag TN CwOoTH AnAvVINon OTo
nPOoBANua.

" JTIC TIEPLOCOTEPEC TIEPUTTWOEL, OL KPITEC €EAEyXOUV KAl TNV oamodoon Twv
TPOYPOAUATWV. [1.X., 0 KWOLKAC OOC TIPETEL VO EKTEAELTOL EVTOC TWV ETUTPETOUEVWV

opilwv xpovou, pvnung (A kamowag AAANG TTOPOUETPOU).
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[LOTL VOL CULETAOYW;

Ot Staywviopot aAyopLBLLKOU TiPoyPaUUOTIOMOU TIPOChEPOUV TNV EVKALPLO OTOUC
doltnTeC va avarmtuéouv Kat va avadeiéouv:

" |[KovotTNnTEC eMtiAuong MPOoPANUATWV.

= Yxeblaon, avaAuvon kat epappoyn aAyopiBuwy, divovtag epdacn otnv opbotnta Kot
atoS0TLKOTNTA TOUC.

= Ag€LOTNTEC OTOV TIPOYPOLUUATIONO, TOV EAEYXO KOl TOV EVIOTILOUO ODOAUATWV.
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Ataywviopol

" |International Collegiate Programming Contest: https://icpc.global/

= |EEEXtreme: https://ieeextreme.org/

= Google competitions: https://codingcompetitions.withgoogle.com/

= Top Coder: https://www.topcoder.com/talent/compete/

= Kattis: https://open.kattis.com/

= Code Forces: https://codeforces.com/

= UVa Online Judge: https://onlinejudge.org/

= Code Chef: https://www.codechef.com/

= Project Euler : https://projecteuler.net/

= USA Computing Olympiad Training Program: https://train.usaco.org/usacogate
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XpNoLo YALKO

= Online book: Principles of Algorithmic Problem Solving

= Competitive programming website: https://cp-algorithms.com/
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Problems
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Problem J

Uncrossed Knight's Tour
Time limit: 2 seconds

A well-known puzzle is to “tour” all the squares of an 8 x 8 chessboard using a knight, which is a piece
that can move only by jumping one square in one direction and two squares in an orthogonal direction.
The knight must visit every square of the chessboard, without repeats, and then return to its starting
square. There are many ways to do this, and the chessboard size is manageable, so it is a reasonable

puzzle for a human to solve.

However, you have access to a computer, and some coding skills! So, we will give you a harder version
of this problem on a rectangular m x n chessboard with an additional constraint: the knight may never
cross its own path. If you imagine its path consisting of straight line segments connecting the centers of
squares it jumps between, these segments must form a simple polygon; that is, no two segments intersect
or touch, except that consecutive segments touch at their common end point. This constraint makes it
impossible to visit every square, so instead you must maximize the number of squares the knight visits.
We keep the constraint that the knight must return to its starting square. Figure J.1 shows an optimal
solution for the first sample input, a 6 x 6 board.

Figure J.1: An optimal solution for a 6 x 6 board.
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Problem D
Guardians of the Gallery
Time limit: 5 seconds

Your local art gallery is about to host an exciting new exhibition of sculptures by world-renowned artists,
and the gallery expects to attract thousands of visitors. Unfortunately, the exhibition might also attract
the wrong kind of visitors, namely burglars who intend to steal the works of art. In the past, the gallery
directors did not worry much about this problem, since their permanent collection is, to be honest, not

really worth stealing.

The gallery consists of rooms, and each sculpture in the new exhibition will be placed in a different
room. Each room has a security guard and an alarm to monitor the artwork. When an alarm sounds, the
guard will run {without leaving the room) from their post to a position where they can see the sculpture
directly. This is to check whether the sculpture has in fact been stolen, or whether this is yet another

false alarm.

To figure out where to best station the security guard, the gallery directors would like to know how long
it takes for the guard to see a given sculpture. They hope that you can help!

Every room is on a single floor, and the layout of the walls can be approximated by a simple polygon.
The locations of the guard and the sculpture are distinct points strictly inside the polygon. The sculpture
is circular, with a negligibly small (but positive) radius. To verify that the sculpture is still present, the
guard needs to be able to see at least half of it

Figure D.1 illustrates two examples. In each case, the guard starts at the blue square on the left, and the
sculpture is located at the red circle on the right. The dotted blue line shows the optimal path for the
guard to move. Once the guard reaches the location marked by the green diamond, half of the sculpture

can be seen.
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(a) Sample Input 1 (b) Sample Input 2

Figure D.1: Iustration of sample inputs.
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