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doHTaH napkrapbl

XKakblHkbl napkta 0geH (n — 1)re yennH benruneHreH n poHTaH 6ap. PoHTaHOapabl KK
enyemMayy Term3guKTUH YeKUTTepU Katapbl Mmogenaenbus. Taktan antkaHga, 2-poHTaH (

0 <i<mn-—1)(x|i],y[])- vekntTe, x[i], y[i] )yn canpap . PoHTaHAAPABIH XalraLLKkaH xepnepu
ap Gaulka.

ApxuTtekTop Tumoden ka3 61p xonaopay KypyyHy KaHa ap 6up xxonro 6mp oTypryuty
KanrawTblpyy NnaHgawTbIpyy YYYH XangaHraH. XKon - yayHayry 2 60nroH ropu3oHTanAblK e
BepTUKanAbIK KECUHAW, aHblH yyTapbl 3k Hawka doHTaH. XKongopay kaanaraH aku oHTaHabIH
OpTOCYHAA >KONOOoP MEHEH XbIrbIN Xype TypraHaan Kelrbin Kypyy Kepek. bawbiHaa, napkTa a4
KaHOan >Kon XOK.

Ap 6up xon y4yH Tak Gup OTyprydTy Napkka KanrawTblpbin, an oTypryy owon »onro karranar (6.a.
GarbiTTanar). Ap 6up oTypryy kaHganabip 6up (a, b)-quMTKe XanralwThIpbINbILWbl KepekK, aHTKEHN a
xaHa b Tak canpap 6onot. Bapablk OTypryyTapabiH YekuTTepu ap Typayy 6onyw kepek. Arepae
xonpyH akee yuy (a —1,b—1),(a—1,b+1),(a+1,b—1)xaHa (a +1,b+ 1) nuuHge
6orco raHa, aHpa (a, b)-oTypryd an xonro kartana anar.

Mucansi, (3,3)-otypryy (2,2) —(2,4),(2,4) — (4,4),(4,4) — (4,2),(4,2) — (2,2) TepT
KECUHOMHMH OMpW BONIOH XONro raHa kaTTanca 6onor.

Tumodbenre xongopay Kypyyra 60MopyH aHbIKTOOIO »aHa Xoropyaa KentmpunreH 6apabik
WapTTapabl KaHaaTTaHAbIpraH oTyprydtapabl XauralwThlpyyra XaHa AaibiHO00ro Xapaam 6epuHms,
arepge aHgav 6onco, ara MyMKyH 60MroH YeuMmam cyHywTaHbi3. Arepae 6apablk WwapTTapabl
KaHaaTTaHablpraH 6mMp Hevde MyMKyH GONroH Yednm 6onco, aHaa anapabliH KaanaraHbliH Gungupe
anachbi3.

Implementation Details

You should implement the following procedure:
int construct roads(int[] x, int[] y)

« x,y: two arrays of length n. Foreach i (0 < ¢ < n — 1), fountain i is a point (z[¢], y[i]),
where z[i] and y[i] are even integers.

« If a construction is possible, this procedure should make exactly one call to build (see below)
to report a solution, following which it should return 1.

« Otherwise, the procedure should return 0 without making any calls to build.

» This procedure is called exactly once.

Parks (1 of 4)



Your implementation can call the following procedure to provide a feasible construction of roads and a
placement of benches:

void build(int[] u, int[] v, int[] a, int[] Db)

» u, v: two arrays of length m, representing the roads to be constructed. These roads are
labeled from 0 to m — 1. Foreach j (0 < j < m — 1), road j connects fountains u[j] and
v[j]. Each road must be a horizontal or vertical line segment of length 2. Any two distinct roads
can have at most one point in common (a fountain). Once the roads are constructed, it should
be possible to travel between any two fountains by moving along roads.

« a, b: two arrays of length m, representing the benches. Foreach j (0 < j <m —1),a
bench is placed at (a[j], b[j]), and is assigned to road j. No two distinct benches can have
the same location. Different benches cannot be assigned to the same road.

Examples

Example 1

Consider the following call:
construct roads([4, 4, 6, 4, 2], [4, 6, 4, 2, 4])

This means that there are 5 fountains:

« fountain 0 is located at (4,4),
« fountain 1 is located at (4, 6),
- fountain 2 is located at (6,4),
- fountain 3 is located at (4, 2),
- fountain 4 is located at (2,4).

It is possible to construct the following 4 roads, where each road connects two fountains, and place
the corresponding benches:

Road label Labels of the fountains the road connects Location of the assigned bench

0 0,2 (5,5)
1 0,1 (3,5)
2 3,0 (5,3)
3 4,0 (3,3)

This solution corresponds to the following diagram:
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To report this solution, construct roads should make the following call:
e build([(o, o, 3, 41, [2, 1, O, O], [5, 3, 5, 31, I[5, 5, 3, 31)
It should then return 1.

Note that in this case, there are multiple solutions that satisfy the requirements, all of which would be
considered correct. For example, it is also correct to call build([1, 2, 3, 4], [0, 0, 0, 0],
[5, 5, 3, 31, [5, 3, 3, 5]) andthenreturn 1.

Example 2

Consider the following call:

construct roads([2, 4], [2, 6])

Fountain 0 is located at (2, 2) and fountain 1 is located at (4, 6). Since there is no way to
construct roads that satisfy the requirements, construct roads should return 0 without making any
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call tobuild.

Constraints

« 1 <n<200000

2 < zli], y[¢] <200000 (forall 0 <i<n-—1)

z[t] and yli] are even integers (forall 0 < ¢ <n — 1).
» No two fountains have the same location.

Subtasks

1. (5 points) z[i] =2 (forall 0 <7 <n—1)

2. (10 points) 2 < z[i] <4 (forall 0 <i<n—1)

3. (15 points) 2 < z[i] <6 (forall 0 <i<n—1)

4. (20 points) There is at most one way of constructing the roads, such that one can travel
between any two fountains by moving along roads.

5. (20 points) There do not exist four fountains that form the corners of a 2 x 2 square.

6. (30 points) No additional constraints.

Sample Grader

The sample grader reads the input in the following format:

e linel:n
e line 24+4(0<¢<mn-—1) [ y[i]

The output of the sample grader is in the following format:
« line 1:the return value of construct roads

If the return value of construct roadsis 1andbuild(u, v, a, b) is called, the grader then
additionally prints:

e line 2: m
« line 3+4(0 <i<m— 1) uli] v[i] a[i] b[3]
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