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3apaya A. Mawenbka n eé nntepec [0.5 sec, 256 mb]

Ects n manpuukoB n gepouka Marma. 3HavanbHO KaKIablil MAJBIMK CTOUT CaM IO Cebe U ¢
TOYKHN 3peHus Malu nMmeeT HyJIeBYIO HHTepecHOCTh. /leBouka Maira xo4yeT nmpoBecTn HEKOTOPBIi
SKCIIEPUMEHT, B Te€YeHHe KOTOPOro KayKJIblii MaJbiUK CTOUT B HEKOTOPOi miepenre. Maspanku
HECTOBOPYMUBBIE, YYACTBOBAThH B KCIIEPUMEHTE He XOTT, modroMy Maima cobupaercs npuberuiyTh
K MaTeMaTHIeCKOMY MOJeIupoBaHuio. st 3Toro eif Hy:KHO HAYUHUTbCs OBICTPO 0OpadaTHIBATH
CJIEJLYIOIIUE 3AIIPOCHI:

e link(a, b) — B3ITh MAJIBINKOB C HOMEpPAMHU @ U b, €CJIM OHU CTOSIT B PA3HBIX IIEPEHTaX, TO
00 beIMHUTH TTEPEHTY B OJIHY: B HadJaJie IepeHra MaJbiuKa @, 3aTeM ITepeHra MaJabiuka b.

e split(a, k) — B34THb HIEpEHTy, B KOTOPOH CTOUT MAJbUYMK C HOMEPOM a U pa3dbuTh eé Ha
JiBe: TepBble k MaJbIUKOB W BCe ocTajbHbie. e pa3mep 1epenru me 6osbiine k, HUYEro
JleJlaTh He HYZKHO.

e interest(a, X) — ¢iejaTh HHTEPECHOCTh MajabdnKa a pasHoil z (menoe or 0 go 109).

e sum(a) — cyMMapHas UHTEPECHOCTH MAJbYMKOB B IIEPEHTe, B KOTOPOW CTOUT MaJIbIUK G.

dopmaT BXOAHbIX AAHHbIX

B nepnoii ctpoke n (1 < n < 100000) — kosmaectBo MaapunkoB 1 m (1 < m < 250000) —
KOJIMUecTBO 3anpocos. lanee m crpok. Jlid nonuManusg dgpopMara ¢cMOTpU npumep. Majbunku
HYMepyIOTCs YACJIaMA OT 1 110 n.

dopmaT BbIXOAHbIX AAHHbIX
Jna kazkioro 3ampoca “sum” Ha OTJAEJIbHON CTPOKE OJTHO YUC/I0 — CYMMapHasd UHTEPECHOCTb.

MNpumepsbl

stdin stdout
5 12 0
sum 1 10
interest 5 10 17
sum b5 37
interest 3 7 27
link 3 1 10
link 3 5
sum 1
interest 1 20
sum 1
split 1 2
sum 3
sum 5
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3apgaya B. [Odunamuyeckuii Jlec [0.5 sec, 256 mb]

BaMm HyzKHO Hay4YuThcsd 06padarTbiBaTh 3 TUIIA 3alPOCOB!

1. Tobasuth pebpo B rpad (link).

2. Yaanutsk pebpo u3z rpada (cut).

3. Ilo aBy™ BepiumuHaM @ U b, OIIPEIEIUT, JIeXKaT JIH OHU B OJJHON KOMIIOHEHTe CBSI3HOCTH (get).

3nauaabHo rpad mycroii (comepkut N BepliuH, He COJep:KUT pebep). lapaHTupyeTcs, 4To B
J1000#1 MOMeHT BpeMenn rpad gapiasercs JecoM. [Ipu mobasienun pebpa rapaHTHPYETCs, UTO €ro
ceitaac B rpade wer. [lpu yrasrenun pebpa rapanTupyercs, 9T0 OHO yzKe J00aB/IEHO.
dopmaT BXxOAHbIX AAHHbIX

Yuena N u M (1 < N < 10°+1, 1 < M < 10°) — KOoJM4YeCTBO BepHIMH B JIepeBe H,
COOTBETCTBEHHO, 3anpocos. lanee M ¢Tpok, B KaxK 10l cTpoke KoMmana (link wiu cut, uiu get)
n 2 aucaa or 1 10 N — HOMepa BepIIUH B 3alpoce.

dopmMaT BbIXOAHbIX OAHHbIX

B BoeixoHO# daitn s Kaxioro 3amnpoca get soiejure 0, ecim He Jiexkar, Win 1, ecin Jiezkar.

MNpumep
stdin stdout

37 0101
get 1 2

link 1 2

get 1 2

cut 1 2

get 1 2

link 1 2

get 1 2

5 10 110100
link 1 2

link 2 3

link 4 3

cut 3 4

get 1 2

get 1 3

get 1 4

get 2 3

get 2 4

get 3 4
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3apaya C. Connect and Disconnect [0.5 sec, 256 mb]

Do you know anything about DFS, Depth First Search? For example, using this method, you
can determine whether a graph is connected or not in O(F) time. You can even count the number
of connected components in the same time.

Do you know anything about DSU, Disjoint Set Union? Using this data structure, you can
process queries like “Add an edge to the graph” and “Count the number of connected components
in the graph” fast.

And do you know how to solve Dynamic Connectivity Problem? In this problem, you have to
process three types of queries fast:

1. Add an edge to the graph
2. Delete an edge from the graph
3. Count the number of connected components in the graph

dopmaT BXOAHbIX AAHHbIX

At the first moment, the graph is empty.

The first line of file contains two integers N and K—number of vertices and number of queries
(1 < N <300000, 0< K <300000). Next K lines contain queries, one per line. There are three
types of queries:

1. + u v: add an edge between vertices v and v. It is guaranteed that there is no such edge in
the graph at the time of the query.

2. - u v: remove an edge between vertices u and v. It is guaranteed that this edge is present
in the graph at the time of the query.

3. 7: count the number of connectivity components in the graph at the time of the query.

Vertices are numbered 1 through N. No query will have v = v. The graph is undirected.

dopmMaT BbIXOAHbIX OAHHbIX

For each ‘?’ query, output the number of connectivity components in the graph at the time of
the query on a single line.

MNpumep

stdin stdout

11

N =~ = O

N+ + + + + v oo
O W N e
= O W N

N
N
w
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