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vector<string> allUsers;

map<string, int> userTolndex; J/REBA P S H*
UFSets<string> uf(allUsers.data(), 0); /I B AR
map<string, set<string>> friends; /R EAR S
set<string> usedUsers; /RN
int circleCount = 0; //REEE
intN =0;
Huser->-17 &
uf: N friends: [ 1 M
User->%¢ User->%¢
user2 M

N— N—
1 2 3 4 5



1. UFSets<string> uf(allUsers.data(), N)

(HES)

uf.Differ(userl, user2) F2x userl A user2 /& 15 J& T AN A
HH AP

uf.WeightedUnion(user1, user2) &7 userl F user2 WA A .

uf.Find(user) B user FIHETT 5 (AR AED

TR TE— T IRE.

1/% JUFSetsHESSRUSHAFIIARE (EB0E)  FIREERM



uf.Find(user)

template <class ElemType>
int UFSets<ElemType>::Find(ElemType e) const

/] RS R: BEROTRAMEREG IR R Gl Brfe &)

{
int p = GetOrder(e); /] RBOT A AT RGN E ‘
if (p==-1]| deleted[p]) return-1;  // AMVERL: JCR AL A ER

/WG RAREN ] B AR AT A

while (sets[p].parent >= 0) { /] HEETH AR RN 4k 2 A R
p = sets[p].parent; /] BN BT A

}

return p; // IR Al B 4R B AR T SR 5



ufWeightedUnion(userl, user2)

template <class ElemType>
void UFSets<ElemType>::WeightedUnion(ElemType a, ElemType b)

/] BAREE R RIS R 2 D5 IFa S bITER SR 28

{
int r1 = Find(a); /] B EE R IAR
int r2 = Find(b); /] BT E S SR
if (r1!=r2 &&rl1!=-1){ M
int newSize = -(sets[r1].parent + sets[r2].parent); Wt e
if (newSize > maxSize) maxSize = newSize; fRuser->-73 Rl
int temp = sets[r1].parent + sets[r2].parent; ~
if (sets[r1].parent <= sets[r2].parent) {
sets[r2].parent = r1; /J\ /I\
} sets[rl].parent = temp; User->%0 User->32
else { N N
sets[rl].parent=r2; //r1H IS5 54200, ridgmIr2
sets[r2].parent = temp;
}
}
}



2. map<strin% set<string>> friends

(WF R K ZRBRET)

friends[userl].insert(user2) i user2 2| userl I K FZ .
friends[userl].count(user2) Fi 2T user2 #& 75 72 userl B/ o
friends[user1].size() SN userl MIF K E = .
friends[user1].empty() K EY userl & BT K

MapFERRFIFRSIZR: 1A (string) XN—PMES
(set<string>) , FHREERETFR.
B LUEE friends[user] BEESZABEAN AP T K,




3. set<string> usedUsers

(=133 ’E.Eé

usedUsers.insert(user) SR ', IR A pair<iterator,
bool> (bool X/~ AHHF) .

usedUsers.count(user) fo & F P 15 OAFAE

usedUsers.size() B ek B P e

C++ tEREPR <set> e TREAR, ©fFtE 7 —HE—RITER, 3
wiE—ENINFHEHITHEF. Set BalEE, HBERASESEICRE—THFKR
XER, BEESEVNN. BPMFBPEXRLIAY, crceCount++ (#%A
ENRRPETFHRIZANBARE) .




A E/TRIN - =n

// SEEER

if (user2.empty()) { /1 E%? SRR ]
if (userToIndex.count(user1)) { bool inserted = usedUsers.insert(userl).second;
if (usedUsers.insert(user1).second) { circleCount +=inserted 7 1: 0;
circleCount++; inserted = usedUsers.insert(user2).second;
} circleCount += inserted ? 1: 0;
}
else { ) ) /] BSLER
cerr << "BHH: " <<userl <<endl; ((friends[user1].count(user2)) {
ion tinue: friends[user1].insert(user2);// X‘.H:‘HH 7,{9% &
) ’ friends[user2].insert(user1);//#47 XUAF AN
/] SeEF P Xt if (uf.Differ(user1, user2)) {
const bool valid1 = userTolndex.count(user1); circleCount--;/ /&6 FH— M1
const bool valid2 = userTolndex.count(user2); }
if (valid1 || !valid2) { uf.WeightedUnion(userl, user2);
cerr << "X X} " << userl << " " << user2 )
<< endl;
continue;
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PRAFAE B 215 Hi X

ofstream fout("output.txt");  // #H X4 userl
fout << usedUsers.size() << endl; //HHH HE
for (const string& user : usedUsers) { user? x
for (const string& friend_: friends[user]) {
if (user < friend_) {
fout << user << " " << friend_ << endl;

} /] BHEFRR R

;

}
}

for (const string& user : usedUsers) {
if (friends[user].empty()) {

fout << user <<endl; //#HHBEEFLKKIEFP

}
}

fout.close();
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1. W™ Al/‘/‘J/l\ ﬂ/:'X:/i X:ﬁ%k

string ul, u2;

cout << "FEBAFWMNH: "

cin >>ul >> u2; userl N user?

/] B P REFFE

if (usedUsers.count(ul) == 0 || usedUsers.count(u2) == 0) {

cout << "—ANEHINH P AEE. " << endl;

cout << endl;
break;

}

/] MEBEEEITFRRR
if (friends[ul].count(u2) || friends[u2].count(u1)) {

cout << "ffITREEIF K. " << endl;
}

else {

cout << "I IAREZEIF K. " <<end];
}

cout << endl;
break;



I\ . > =N . “N—1 LY YA
2. R AN PR A AT R4 43 =

/| WERPREFE

if (usedUsers.count(ul) == 0 || usedUsers.count(u2) == 0) {

cout << "—PEHHENMNHPAFEE. " << endl;

cout << endl;

break;
} ~
/] BERE TR —A K MRuser->-77 s AR
if (luf.Differ(ul, u2)) { ~_—
if (friends[ul].count(u2)) {
cout << "ffi I PL4r BEARZS . " << end]; /J\ /J\
}else { User->% User->%
cout << "fBA T AJHEED TR . " << end]; N N
}
}
else {
cout << "fA IR RS . "<<endl;
}

cout << endl;
break;



3.t AR A P

cout << "B = " << circleCount << end];

cout << endl;
break;




4. i B O A ACTE RN

cout << "R KAKBK/p: " << uf.GetCurrentMaxSize() << endl;
cout << end]l;
break;

1 2 3 4 5

int UFSets<ElemType>::GetCurrentMaxSize() {
maxSize = 0;
for (inti=0;1i<size; i++) {
if ('deleted[i] && sets[i].parent < 0) {
maxSize = max(maxSize, -sets[i].parent);
}
}

return maxSize;



5. WSHIETH P

string newUser;

cout <<"TEEIAFHF4&: "
cin >> newUser; user40
if (userTolndex.find(newUser) == userTolndex.end()) {

cout << "H PP Z A EFulFju" << N << "JEFEH" << end];

}
else {
auto [it, inserted] = usedUsers.insert(newUser);
if (inserted) {
circleCount++; // 1 P 34 & B vk
cout << "H F E% M. "<<end];
}
else {
cout<<"H P BFEE. "<<endl;
}
}
cout << endl;
break;



~
Huser->-T S ¥ &

=
6. WA RR = 5 ae oo

N N

string ul, uz; if (uf.Differ(ul, u2)) {
cout << "IHEIABWNHF: circleCount--;
cin >>ul >> u2; /] AEAREEH, B3
if (usedUsers.count(ul) ==0 || }
usedUsers.count(u2) == 0) { uf.WeightedUnion(u1l, u2);
cout << "—NEHNMH P AREE. " <<endl; cout << "FiKRRERBI. " <<endl;
} }
else if (friendsfu1l].count(u2)) { cout << endl;

cout << "ff[IEZLRIF K. "<<endl;  break;
}
else {

friends[u1l].insert(u2);
friends[u2].insert(ul);
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string ul, uz; else {

cout << "IBEIAWINHF: ™ queue<string> q; // BFS BA %

cin >> ul >> u2; map<string, string> parent; /] FERRR

if (usedUsers.count(ul) == 0 || set<string> visited; // Vi s i P

usedUsers.count(u2) == 0) { g.push(ul); // M ul F45 BFS
cout << "—NEFHMNHPAELE., " << visited.insert(u1); // ¥ic ul AEUi A

endl; parent[ul] =" // ul BT RAE

) bool found = false; /] = BRBEER

else if (friends[ul].count(u2)) { J—

cout << " IR EEGF K. " << end]; P

) userl 4’@ /k)ré)\
else if (uf.Differ(ul, u2)) {
cout << "fUfIARER —MIKBE. " << userz M ?/ \i\
User User
N— N—

endl;



7~ BRI IR Y IE R AR
while ('q.empty() && !found) {

string current = q.front(); // B[R
q.pop();
for (const string& friend_: friends|[current]) {
if (visited.count(friend ) == 0) { //R# 5 EIT
visited.insert(friend_); //#»ic NV M
parent[friend_] = current; // iEFRX T A
q.push(friend_); /] BRI BA 5
if (friend_==u2) {
found = true; // REIBFH P
break;




usero

* userl
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if (found) { if (path.size() > 2) {

vector<string> path; /] A ‘ cout << "H[AF ;"

string current = uz; /1 B\ u2 FFIGE R for (size_ti=1;i < path.size() - 1; i++) {

while (current !="") { << path[i] << " "
path.push_back(current); // 38T P I BE cou p !
current = parent[current]; // BI#ZR|IRXT R // B E AP

} }

reverse(path.begin(), path.end()); // RE®HRZE cout << endl;

cout << "HEEEIZ: "; for (size_ti= 0;i < path.size(); i++) { )
cout << path[i]; // BB R R else {

} if (i < path.size() - 1) cout<<" ->"; cout << "B EER " << endl

cout << endl; }

}
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1. HUHBA 5 AOR &

string ul, u2; else {

cout << "IEMABEREFARXAKABIFENIH: cout << "I IARF K. " << endl;
cin >>ul >> u2; 3:out << endl;
cin.ignore(numeric_limits<streamsize>::max(), '\n’); break;

VIESATR 1P E

if (friends[ul].count(u2)) {

friends[ul].erase(u2);
friends[u2].erase(ul); user2 m

uf.RemoveFriendship(ul, u2);

/] MR REEFMEIFESE
rebuildUFSets(uf, usedUsers, friends,
circleCount);

cout << "IFRFARLEH. " <<endl;
}



template <class ElemType>
void UFSets<ElemType>::RemoveFriendship(ElemType a, ElemType b)

BRI T B4 O AR

int aldx = GetOrder(a); /] BEEE S (Hga-bEEER)
int bldx = GetOrder(b); for (int i : members) {
R, AE— 7N HEAER—&ES for (intj : members) {
[/ ARIERE: A T A OAER 25 /) B L B - bt &
if (aldx 1 || bldx 1 || deleted[aldXx] || if (i == aldx && j == bldx) continue;
deleted[bldx] || Differ(a, b)) return; if (i == bldx && j == aldx) continue;
[/ WERHRTRE A R // B B = TH B a-bEC XS
vector<int> members; if (sets[i].data == a && sets[j].data == b)
; = Fi . > N continue;
;nt rf’Ot_'_F"_l_d(a)_' / / &aéﬁﬁ% AR if (sets[i].data == b && sets[j].data == a)
or (inti=0;i < size; ++i) { continue;
// B HERE R T ZEE A /] B HAEEBEBER A
if (Find(sets[i].data) ==root) { if (Find(sets[i].data) != Find(sets[j].data))
members.push_back(i); { ] ] ] .
) WeightedUnion(sets[i].data, sets[j].data);

}
/1 R y

for (inti: members) {

setsli‘.iarent =-1; ii BE ST R 1 2 3 4 5




userl

, Bl 52
2 MR ez | 3-[N

cin >> user; if (friends.count(user)) {
cin.ignore(numeric_limits<streamsize>::max for (const auto& friendUser : friends[user]) {
(), '\n'); friends[friendUser].erase(user); //
N 1e) i B
if (user.empty()) { }
cout << "H P ZAGANT. " <<end]; friends.erase(user);
continue; }
}
// FEEMER
if (lusedUsers.count(user)) { uf.DeleteUser(user);
cout << " P AfEE. " <<endl;
continue; /] Mk AP EEFErEE
} rebuildUFSets(uf, usedUsers, friends, circleCount);
/] PAT I ER cout << "H P " << user << " B RIIPEE. " << endl;
usedUsers.erase(user); cout << endl;



uf.DeleteUser(user)

template <class ElemType> R A
void UFSets<ElemType>::DeleteUser(ElemType e){ }
int idx = GetOrder(e); }

if (idx == -1) return; // FI P A FFLE }

/] Frie R E MR

deleted[idx] = true;

/] FPERAC B TEEE M (R IR D) »
sets[idx].parent = INT_MIN; // &:5kFric IR =
/] Wi B 1 R &R

for (inti=0;i < size; ++i) {

if (sets[i].parent == idx) { yo you yoo
sets(il.parent = -1; // T AAS KM
1 2 3 4 5



rebuildUFSets(UFSets<string>& uf, const set<string>& usedUsers, const
map<string, set<string>>& friends, int& circleCount)

Eﬁ%i%%

vector<string> users(usedUsers.begin(), usedUs%r?s;ér;g%;%

uf = UFSets<string>(users.data(), users.size());//

crcleCount = users.size();//HT AL K11 53 ENENENENEN
set<pair<string, string>> processedPairs; // & % B & AL K R X} 1 2 3 4 5

for (const auto& user : users) {
if (!friends.count(user)) continue;
for (const string& friend_ : friends.at(user))

/] B RIF AT 24 80 P P @Ji%ﬁ?é%ikﬁli&tﬁ'ﬁ

if (usedUsers.count(friend_) && processedPairs.find({ friend_, user }) == processedPairs.end()) {
if (uf.Differ(user, friend_)) {

circIeCount--_; userl
uf.WeightedUnion(user, friend_);
}
processedPairs.insert({ user, friend_ });
} user2
}
}
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