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RIRE CEDOHER: F 21— (Queue)

c TFEAD K S TEFRULIBICHRBENE T 2E (&
—fRICF A= E I TWVWS

5‘6@.7\%71#5@75\5‘6 HTLLBEWSFEREZ.
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*¥1—DEERAE

Q. ESPH>TEERISZD? A H5H5DT,. ThzeEES !

. #include <queue>

=i queue<f> q;
EENOEEPN

q-push(x); 0(1) MRS
FHEZERS q.front(); 0(1) FRfE
Fo8E 7z HI R q.pop(); 0(1) FfE
ZEDVREST q.empty(); 0(1) KrfE
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c 1 DDMIE T EICP>TWVWB I &
Bt Ex 1 D0 EDE T,

BENRIRE CTH DD DIETR & .

BEIRBE CTHNIETF 21 —NDEFKIBHILTEPL>TWS
— 0(1) FE

c SNERBMRICOVWTEARTEP > TWSTH,
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// BEEEREIZ—N
int ans = -1;
while(!wait.empty()){

b | I /] FI-—QEFERERHT
int nowcost = wait.front().first;
int nowY = wait.front().second.first;

int nowX = wait.front().second.second;
wait.pop();

1 #include <iostream> 40

2 #include <utility> 41 /] ELT—NCHELES, TEDIXNIEX
; finclude svector> 2 1LY == nouY 8 g¢ == nowxi{

43 ans = nowcost;
g using namespace std; 44 break;
45

7 int main(void){ 46 }

8 // ANERIED _ 47 /] SEPFVBHESSDIEEIEINT

9 intr, c, SY'_SX' gY, 9X; 48 int needleY[4] = {0, -1, 0, 1};

%2 cin :: rY>:>C,X- 49 int needlex[4] = {-1, 0, 1, 0};

12 cin - SY - SX: 50 for(int i = 0; i < 4; i++){

13 cin 9 9A; 51 int nextY = nowY + needleY[i];

14 // canGo[i][j]: (i,j) "B%&SEfalse, BEHEZSEtrue 2:23 ;?t;;);gzjé\;vg(a;r;edlex[l],
15 vector<vector<bool> > canGo(r + 2, vector<bool>(c + 2, false)); Y X
16 string input; 54 i (canGo[nextY][ne{E 11
17 for(int i = 1; i <= r; i++){ 55 // %V)VXé:FJ_(‘-JEZW/L
18 cin >> input; 56 /] BEREIDCEDEVLSICETHEDS
19 for(int j = 1; j <= ¢; j++){ 57 wait.push(make_pair(nowcost_+ 1,
20 if(inputl[j - 11 == "."){ 58 make_pair(nextY, nextX)));
21 canGo[il [j] = true; 59 canGo[nextY] [nextX] = false;
22 } 60 }
23 } 61 }
24 '} 62 }
25 63
26 // FTRAIC, SOBEHREFI1—ICEML T, BEZEHD 64 // HA
27 queue<pair<int, pair<int, int> > > wait; 65 cout << ans << endl;
28 wait.push(make_pair(@, make_pair(sY, sX))); 66 return 0;

29 canGolsYl[sX] = false; . . &7}
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EX
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927 DRBKE
Q. 7OJ5LLET, J5T7RESKRRTZD?



727 DERRAE
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A BEETIIDEEVANZES X!
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RaiE1TY
CRFARINERE ST, V57 OBEERERT
EADEDHHE: BEIRTOLADIR K

INF  INF INF INF INF

B NFOINE 2 INF g 8
3 2 INF INF 4 INF

INF INF INF INF § 7

INF § 4 5§ INF Q
INF 8 INF 7 Qg INF

INF: R K (B IC THWLEE READ)
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REIETTIIDIED R (C)

// ZATEBIEES
int adjmatrix[V][V];

/] EVBAZ T INTHERK TR
for(i = 0; i < V; i++)
for(j = 0; j < V; j++)

adjmatrix[i] [j] = INF;

[/ A TanSbICIAXNCDAN B DL

for(i = 0; i < E; i++){
scanf("%d %d %d", &a, &b, &c);
adjmatrix[a] [b] = c;

}



Raix') X b

c JANZEST. 777 DBEERZERT

BEHARLDOGZE BEULTVWSEROES
2
2 > 4 > 5
O 1 » 4
4 —+ 5
I =2 > 3 >~ 5
I - 3 > 4
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Raix') X b

c URARNAE[FEST. V77D ERRERT
EHDEDHEE (DRXAN, D

5475
61425395

R 51 -~ 7394
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REiZJ XA FDIED T (C)

// BEEUVANDEREZEES // node_txZDEIEESF
typedef struct adjnode{ J§ node_tx adjlist([V];
int cost; for (1 =0; i < V; i++)
int to; adjlist[i] = NULL;
struct adjnodex next;
}node_t; [/ AL TanSbICIdXRcDILN BBk
for (i = 0; i < E; i++) {
scanf("%d %d %d", &a, &b, &c);

// UXNCFLVEZRZEMNTSEH, node_txZEDwEL % BIR
node_tx newnode = (node_t x)malloc(sizeof(node_t));
/] ADT—REHBML, VUIAPNDERICHEA

newnode->cost = c;

newnode->to = b;

newnode->next = adjlist[al;

adjlist[a]l] = newnode;




B 2 R OHEDH (C)

/] BEUINDEZRZES // nodeptxEDEIZES
typedef struct adjnoded 171 (V] K
int cost;

55



REIEJ A FDIEDT (C++)

// =XmvectorZES(vectorZDETE )
vector<vector<pair<int, int> > > adjlist(V);

// AL TansSbiCIXMc DL BB

for (int 1 = @0; i < E; i++) {
cin >> a >> b >> C;
pair<int, int> p(c, b);
adjlist[a].push_back(p);

}

C++ZfELS
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Q. ZDERECDERDST

Q. COERICEZEUTSHER
e fEE TSI £ O EE

(A: R RKRE)
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BRIETTH vs BEIEU R B

Q. ZDERECDERDST

Q. CHNERICEEUTIHER
/E\ELB%I Z_T J\_ O(V) H%FEﬁ O(A) H%Fﬁﬂ
L i E1TH K D EfE
(A: FRARREN)

WRICHU T, EVWSITFTWE S
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g BRE CEANDNBTL & SH?
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fil=8

Mmht v @, R e @S5 5NFTT

ERFR DI 13
FDEIENEESN2DDHE 3 & b

ROZDOMERHE c TEA5NET

 Input
I1THBvesg

217 B1OBRBOER a, by ¢, L=IH

e+117H BeDBIBDIELR a, b, c,

- Constraints

1<v<100
1<e,c<10000
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B
- Sample Input

10 12 RA&EB #E
=AER EEE 90
LR =AEE 210
ALE fBJIT 90

MBIl #EMA 210
=AE T 120
Tk
Tk
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i
o)
e

23
iz
E
E

ALIR
215
81
2715
1R
8 I
3|25

30

90

120
120
150
210
180

RAHED
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B
- Sample Input

10 12 RA&EB #E
=AER EEE 90
LR =AEE 210
ALE fBJIT 90

MBIl #EMA 210
=AE T 120

Tk TLE 30
T s 90
s 1BJ)Il 120

il #E 120

glzg R=E 150

= f8]1| 210 X EROMETIE. HRAIFARETRERL

WE I 180 [ERBES (B TEASNSIEDEEAERDT,

"XFFNMEESLLD) EMFEZRS TV .




%%Eﬁﬂg@'ﬁg . d—)L

« T2 T7DFEPENESH->TWVWEDE . l
fﬁﬁiﬁi?@ﬁaill\:ll b @ 210 Qﬁ
=min ( BJIIXTOHR/NIAX S +210, | .
HEETORNIAS +180) - 180

 HEFEICEET B ICiE '
BHIHD IR ZIREBET D UNENDT ‘s ||
FIETE>TR/NIRANTITEZW
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RIAEROHES | L
IS TDBRRRES B TNES & ' /
WEFTOR/NIR S @ i

=min (JBJI|EFTOR/NIAX S +210, | -,
SETCOR/NIADS +180) - 180

 MBEICESET BoICIE '
B DS Z AT 5 UHEWLWDT .. —

210

FIETRE>TRNIARARMNTITE W

« CNISHIBMICEDIIDIES
HRuXTORNMNIR K
=min ([ HERuUDEXTOR/NIAMN + ZIHS5uXRTOIRX M)
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NIV 7 A—RNiE (Bellman-Ford algorithm)

e X9, INTOEANSEFNEFNHE AT,
SKDINSWVETERTZEEFSE-kS. AAMNEEHRITS
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NIV 7 A—RNiE (Bellman-Ford algorithm)

e X9, INTOEANSEFNEFNHE AT,
SKDINSWVETERTZEEFSE-kS. AAMNEEHRITS

« RIC, INTOERMNSZENZENEZH T,
KDNSWMETER TCEZDIEofcb. AANZEFHIT S !
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NIV 7 A—RNiE (Bellman-Ford algorithm)

e X9, INTOEANSEFNEFNHE AT,
SKDINSWVETERTZEEFSE-kS. AAMNEEHRITS

« RIC, INTOERMNSZENZENEZH T,
KDNSWMETER TCEZDIEofcb. AANZEFHIT S !

c HIC, INTOEAISFNEFNEZMT,
EDINSWVETERTCEZZFSK -5, AAMNEEHRITS ! |
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kA5 0
B B INF
ALTR INF
78)1]| INF
HER INF
T 55 INF
e INF
| B INF
B= INF
e RE INF
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faRINDELD
90 INSWBETEB TES
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RAH 0

K BB 90
FLTRE 210
78)1]| INF
HEN INF

i 120
=] INF
| B INF
B= INF
e K INF
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@ ROE 0
210 B 90
B AL 210
/8 3

N\ =l INF

MEA INF
T 120

180( E ‘ S INF
ERICH BB TE LN RE INF
FZHEBREIDEDIZSH/NES VDT 4e = INF
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ROH 0
K EE 90
AL 210
TE)I| 300
MEN INF
T2 120
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- = INF
©) BUFRME I - Ak INF
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RAHER 0
K BE 90
AL 210
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HEA 510
TR 120
S 420
| B INF
R=E INF
e R 510
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kA5 0
B B 90
ALTR 210
=N 300
HEN 510
TR 120
TS 420
| B INF
B= INF
e K 510
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R kOB #5291

IR 0

() s | 90
210\ A, 152 150
@—ﬂ \H 1B 1] 300
MEN 510

T 120

7713 210

D Y Y | N
@ HE 510
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RAE 0
B AE 90
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HE 510
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TS 210
Il 330
B= INF
e K 510
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RAH 0
BEj:E 90
FLMR 150
=N 300
HEA 510
T 55 120
TS 210
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BEj:E 90
FLMR 150
= 300
HEN 510
T55 120
TS 210
| B 330
R=E 480
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RAH 0
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= 300
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T55 120
TS 210
| B 330
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JdA MDEF

(§) tPBATEBARL
210
(18) (4
90
A
210
5
> 120 90 120 150

7]

Vil 0

FRE 90
#LIE 150
TE)I| 300
MEN 510
TR 120
#42 210
312 330
B=E 480
e RE 510
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AL 180
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B
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150

300
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120
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JdAX MDEST 2EH R

kA5 0
@ CNEEEZLAT 2 T o0
219 AL 150
e fB) 1| 300
N 510
Fix 120
WS 210
| B 330
R=E 480
e K 510
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() ToHE T 90
210 A% 150
‘ fB)1| 300
MEN 510
T 120
S 210
| B 330
R=E 480
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JdAX MDEST 2EH R

= A 8B 0

() EEEHDEEZERD B! A 90
210 AL IR 150
240 (1) (8 18)1 240
FE 510

F &5 120

1S 210

| % 330

R 480

HE 510
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JdAX MDEST 2EH R

R AES 0
() EEEHDEEZERD B! T 90
210 . AR 150
240 (18 1o (18 1811 240
HE A 510
T 120
IV 210
T 2 330

90 120\\/ 90 120 150 %Jllﬂf
RB=E 480
@ 18 B oALiRIE TARE 510

XN T210) f£o 12
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JdAX MDEST 2EH R

EFZ |0

| IRTOTERATEHRNRISHELESEET
INZAEBHEDIRT |

@ B=
- 1B B DR & 4+ 510
JX N 1210 2o 1=
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NIV D 7 A — R iEDERIR

e B CEICTYoTWS T &
PEEAHNS. FNEFNEELU TWBRESAIRNRTZETNS
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NIV D 7 A — R iEDERIR

e TBECEICPYTTWA T &
FEEANS., TNEFNEHEELUOTVWBRESINTZRETWS
DERD, IRTOXZEHTWNS

— O(E) B5F
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NIV D 7 A — R iEDERIR

e TBECEICPYTTWA T &
FEEANS., TNEFNEHEELUOTVWBRESINTZRETWS
DERD, IRTOXZEHTWNS

— O(E) I5HE

U s, AAITHIEWVWWND ?




NIV D 7 A — R iEDERIR

e |ECEICPY>TWS T &
FEARNS., TFNETNEELU TWBSAERINRNTZRETWS

DERD, IRTOXZEHTWNS
— O(E) k54

Uy s, MAITNIEVWVD?
1BEcElC, DK< EHTDODDEADREIARXRNINRET S

2%D., BAVEDIL—TThIEEHIKDS
£{& LT O(VE) K

90



8 // RNIN>7#—R
9 // s: B/ —K, v: ER¥, adjlist: BEUIPMN (first: JX PN second: 77&35)
10 vector<int> bellman(int s, int v, vector<vector<pair<int, int> > > adjlist){
11 bool update;
12 vector<int> result(v, INF);
13 result[s] = 0;
14
15 dof{
16 update = false; // &EWBATEMISTEH >TH<
17
18 /! BEEUINEINTEZHD

for (int i = 0; i < v; i++) {

for (int j = 0; j < adjlistl[i].size(); j++) {

A

/! BELTVBIRDIRXANEEFH TEDHNERETD

int adjpoint = adjlist[i] [j].second;
int adjcost = adjlist[il[j]l.first;
if (result[adjpoint] > result[i] + adjcost) {
result[adjpoint] = result[i] + adjcost;
update = true; // EB#TELEE, 7572UTH
}
}

}
/] ZZTHU>TUVBIRNIL—T
}while(update);

// 1BV E: #ZFR3
return result;
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BEEDEX1—DEEAE

Q. ES5PH>TEEITBHD?



BEEDEX1—DEEAE

Q. ESPH>TEERISZD? A H5H5DT,. ThzeEES !

17 #include <queue>

== priority_queue<Z> pq;
ERDEA pg.push(x); O(log n) KfE
FEZR5 pg.top(); O(1) KfiE
JoiA %z HIFR pg.pop(); O(log n) KfE
ZE HVHERR pg.empty(); 0(1) KA
(n: pqDERE)
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BEEODEX1—EHLDES

c C++DEEEDZEX a1 —I3.
HEDPRKZWVWEDMSIEICHTL S (Phicnwd & &)
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ﬁEﬁﬂE:ﬁE#21-4EﬁthLI

c C++DBEEDE T 1 —I3.
HEHLRZWVWEDHISIEICHTL S (PHWZ & &38)

— EEZEELTHSHEALLS !

« JavaPythonDELEEDEF 21—
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6 // FAOXRZ

7// s: Bt/ —R, v: ER¥, adjlist: BEEJIXPM (first: JX PN second: 7&5)
8 vector<int> dijk(int s, int v, vector<vector<pair<int, int> > > adjlist){
9 priority_queue<pair<int, int > > wait;

10 vector<int> result(v, 1e9);

11

12 /] RE—NREEM

13  result[s] = 0;

14  wait.push(make_pair(0, s));

15

16 // AL OXNZZE%

17 while (!wait.empty()) {

18 // B<

19 int nowpoint = wait.top().second;

20 int nowcost = -wait.top().first;

21 wait.pop();

22 // SDIRXRNIBREZFADIXNL Y AE VBE, EHARBEL

23 if (result[nowpoint] < nowcost) { continue; }

py

25 // SUVBEREBELTVBRINTDERELZSHSD

26» for (int i = @; i < adjlist[nowpoint].size(); i++) {
27 int nextpoint = adjlist[nowpoint] [i].second;

28 int nextcost = nowcost + adjlist[nowpoint] [i].first;
29 /! BREGBRLNEZSFETETSTHNE, BREEH L TEEREDEF 1 —ICHM
30 if(result[nextpoint] > nextcost){

31 result[nextpoint] = nextcost;

32 wait.push(make_pair(-nextcost, nextpoint));

33 }

34 }

35 }

36

37 return result; // iBWfE: #££3)

38 }
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NIV 7A—=R vs Y1 O9ARAMS
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NIV 7A—=R vs Y1 O9ARAMS
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|7 — 9 2 4 ’ b 7 n 'f F iﬁ (Warshall-Floyd algorithm)

SETD2DEEN, ERVORERENKRE S
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-

TRIVRYTA—BRPHTALIARTTIH. 23K -1k
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|7 — 9 2 4 ’ b 7 n 'f F iﬁ (Warshall-Floyd algorithm)
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JdA MDER

s CNICEFZZMNT S (2218 1ZINF)

for(intk = 0; k< Vyk++4)
for(inti= 0:i < V; i+
for(intj=0;j <V; j++)
dpli][j] = min(dpl[i][j];dpli] [k] + dp[k][;]);
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—2v L7041 FiEDOBET

for(int k=0; k<V; k++4) -
for(int i=0; i<V, i++)

for(int j=0; j<V; j++)
dpli][j] = min(dp[i][j], dp[i][k] + dp[k][j]);
c EJZEDAA—Y

TiHS | IKTERVARIBE,
k EEHATZDELBVD, E>BEHREN?,

- StEEFEBEIC O(V3) i
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AOJAMD®S7—2vI7014FK

for(int k=0; k<V; k++)
for(int i=0; i<V; i++)
for(int j=0; j<V; j++)
if(dp[i][K] != INF && dp[K][j] != INF)
dpli][j] = min(dp[i][;], dpli][k] + dp[Kk][j]);
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Mmht v @, R e @S5 5NFTT

ERFR DI 13
FDEIENEESN2DDHE 3 & b

FOFDEIRDIER d THEA5NET
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e+11T7H BeDBIEDIER a, b, d,

- Constraints

1<v<100
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B
- Sample Input

10 12

=AOHER EEE 110
L =AEE 175
ALE 1BJII 135
1BJIl #EMA 260
RAE T 160
Tk TLIE 45
T #is 125
s nBJII 130
illig #iS 180
Hlig R=E 135
waE fBJIl 240
waE #E 170

RAHED
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ALE 1BJII 135
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RAE T 160
Tk TLIE 45
T #is 125
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waE fBJIl 240
waE #E 170
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10 // 7UAZ

11 // v: BER#, adjlist: BEEUIN(Ffirst: IDIXN, second: 7T7&%%)
12 int prim(int v, vector<vector<pair<int, int> > > adjlist){
13 priority_queue<pair<int, int> > wait; // T TCLESATVBDIAEFTORNPIXA
14 vector<int> result(v, INF); // BERi&EADEADOHZNPIXA
15 int length = 0, size = 0; // ADIXK~, ERHK

16

17 // EVBATERZEL DHFHZIICEM

18 result[0] = 0;

19 wait.push(make_pair(0, 0));

20

21| // HBIFFETELS, FELEINTOEREHBEL TOVEITRIEL—T
22 while('wait.empty() && size < v){

23 /! BEHILIDSERIPDEDERHT

24 int newpoint = wait.top().second;

25 int newcost = -wait.top().first;

26 wait.pop();

27 if(result[newpoint] < newcost){ continue; }

28

29 // HTEEERZARICEM

30 result [newpoint] = -INF;

31 length += newcost;

32 size++;

33

34 // RnewpointASEHSATVDIINTILEHD S

350 for(int i = @; i < adjlist[newpoint].size(); i++){
36 int nextpoint = adjlist[newpoint][i].second;

37 int nextcost = adjlist[newpoint] [i].first;

38 /] EHARICESZ2EBERIBNE, TEADHZEqueue lCiBEMN
39 if(result[nextpoint] > nextcost){

40 result [nextpoint] = nextcost;

41 wait.push(make_pair(-nextcost, nextpoint));

42 }

43 }

44 }

45

46 // BV E: KXDIXA

47 return length;

48 }
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29
30
31
32
33

// UnionFindk S ADES

class UnionFindTree{

public:
UnionFindTree();
UnionFindTree(int size);
void init(int size);
void unite(int a, int b);
bool same(int a, int b);
bool isConnected(void);

private:

int m_size, unite_count;

vector<int> parent;

vector<int> rank;

int find(int a);

};

// RN IOX
UnionFindTree::UnionFindTree(){};
UnionFindTree::UnionFindTree(int size){ init(size); };

// UF KDL
void UnionFindTree::init(int size){
m_size = size;
unite_count = 0;
parent.clear();
rank.clear();
for(int 1 = 0; i < size; i++){
parent.push_back(i);
rank.push_back(0);
}

37 // UFKXTELSZELTS

38 void UnionFindTree::unite(int a, int b){
39 int x = find(a);

49  int y = find(b);

41 // I T >TVESHELZD

42  if(x == y){ return; }

43

44 unite_count++;

45  if(rank[x] < ranklyl){ parent[x] = vy; }
46 else{

47 parent[y] = x;

48 if(rank[x] == rankl[yl){ rank[x]++; }
49 '}

50 return;

51 }

52

53 // UFAXTREUEEIESHEHETS

54 bool UnionFindTree::same(int a, int b){
55 return find(a) == find(b);

56 }

57

58 // UFATINTOERAFUADESHEHETS
59 bool UnionFindTree::isConnected(void){
60 return unite_count == m_size - 1;

61 }

62

63 // UFADRELE D73

64 int UnionFindTree::find(int a){

65 if(parent[al != a){ parent[al = find(parent[al); }
66  return parentl[al;

67 }

34 return;
35 } _



69 // ZZRBINE BiRE

70 // v: ER¥, adjlist: BEZEUIN(first: IDIXN, second: 77&5)

71 vector<pair<int, pair<int, int> > > kruskal_pre(int v, vector<vector<pair<int, int> > > adjlist){
72 vector<pair<int, pair<int, int> > > edge; // first: JZ®JXN, second: D ER

73 for(int 1 = 0; 1 < v; 1i++)

74>» for(int j = 0; j < adjlist[i].size(); j++)

A

75 edge.push_back(make_pair(adjlist[il[j].first, make_pair(i, adjlist[il[j].second)));
76  sort(edge.begin(), edge.end());

77

78 return edge; // &EWfE: V—REFXEEIIM

79 }

80

81 // OSRBINE FiniE

82 // v: ER#, edge: Y—RAEFXEXBFEIUIN(first: IDIXN, second: @HhDIER)
83 int kruskal(int v, vector<pair<int, pair<int, int> > > edge){

84 int length = 0; // ADJXA

85 UnionFindTree uf(v); // UFAXDEE &AL

86

87 // INTDILERRDPBID, INTOERIBRHEHNDETIL—7

88» for(int i = @; i < edge.size() && 'uf.isConnected(); i++){

A

89 // IEFBBICPEVHEED

90 int cost = edgel[i].first;

91 int a = edge[i].second.first;
92 int b = edge[i].second.second;
93 // BOEGHEUEEE2/ES, TGARBEL
94 if(uf.same(a, b)){ continue; }
95

96 // UFRXZEZHL T, JXNEEH

97 uf.unite(a, b);

98 length += cost;

99 }

100

101  return length; // &EW{E: XDIX A
102 }
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