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10 return null;
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RIBERX % 1 15?

BB 5.13 (*) MW r A DFSAP Hyki&E null i, BEC 20
AVAr FE AR M OACHET 2t M )7

ik 5.2: DFSAP

iA: B G=(XUY,E), Ti& u, IS M
u.visited < true;

if u K M HEME v # DFS FER A then
‘ return DFS e NUARTH S 3] v BIEE:

-

b

w

4 else
5 foreach (u,v) € E do
6 if v.visited = false H. DFS fepMAR TSR] v BIgE M 22
% then
T P, + DFSAP(G, v, M);
8 if P, # null then
9 return P,;
10 return null;
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N

1

REEFRREX R

u XTJ-%:B{I\ \‘ n.

WEAAmHE, WFHEENEESE

ik 5.1 2 AIEL

A “E G=(XUY,E)
Wi BE M Y 0
1 do
2 foreach u € (X UY') do
3 ‘ u.visited <« false;
4 foreach r € X do
5 if r.visited = false H r ¥ M #Fl then
6 P + DFSAP(G, r, M);
7 if P # null then
8 M « PZZHIhMIES A M;
9 1 (|- ForEach {§F;
10 while P # null;
u HE (M)

7

BIE AO0(n(n + m))

¥1ik 5.2: DFSAP
iA: B G=(XUY,E), Timu, KR M

1 u.visited + true;

2 if u P M M H v # DFS R TS then
3 ‘ return DFS RTS8 u B8
4 else
5 foreach (u,v) € E do
6 if v.visited = false H DFS MM TSR v [IRgE M 77
&% then
7 P, + DFSAP(G, v, M);
8 if P, # null then
9 return P,;
10 return null;
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ERBRE-FER

Sk 5.1 5 PIERL

A 0 EG=(XUY,E)

W BE M W 0

do

foreach u € (X UY) do

| u.visited « false;

foreach r € X do

if r.visited = false H r #%f M {0l then

P + DFSAP(G, v, M);
if P # null then

M «— PEHAMES A M,

1 |- ForBach {FH;

10 while P # null;

u #HH (M)

I - L L

7 G SR

SEiki 5.3: TP K EE-R IR
A "9 G=(XUY,E)
PUA: B M BIfER 0

1 do

2 Q « HKInit(G, M);

3 | Y’ <« HKBFS(C, M, Q);

4 P + HKPaths(G, Y');

5 foreach P € P do

o || M PRimmBsES AM;

7 while P # 0;

s frdl (AMD;
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RIBERX % 1 15?

m HKInitATheE? QMY X7
m HKBFSHIThEE? V'AIEX?
m HKPathsfyThEE? PRYE X7

Sk 5.3: R KAF-RERIE

HiA: 5B G=(XUY,E)
Wi A M PIEA 0

1 do

2 Q + HKInit(G, M);

3 Y’ + HKBFS(G, M, Q);
4 P + HKPaths(G, Y");
5 foreach P € P do

6 | | M PEMHIES AM;
7 while P # 0;
s Wi (M)
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ik 5.4: HKInit

A B G={(XUY.E), IKiig M
i BB Q HIEHZE
1 foreach u € (X UY) do

2 if uc X H u g M 1Ef1 then
3 w.visited + true;

4 u.d + 0;

5 ARF (Q, w);

[ else

7 u.visited ¢« false;

8 u.d « oo}

9 return @
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RIEXNEE 7Y

m HE XAERY
 REEETIHRHY RIS XG?

i) 5.5: HKBFS
iA: B G=(XUY,E), Ithit M, B\3] @
W TUEFEE Y WA 0 R d BI{HR o

1 while Q %5 do

v dHAF (Q);

if v.d > d’' then

‘ 1k while 3

else if v g M HIfl H v.d > 0 then

Y —Y'U{v};

d' + v.d;

else

foreach (v,w) € E do

10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then

w.visited + true;

wd +—vd+ 1

AFL Q. wd;

[T I S - T 1

14 return Y';
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TRIEMEX N x g7

N

Sk 5.3: R KAF-RERIE

HiA: 5B G=(XUY,E)
Wi A M PIEA 0

1 do

2 Q + HKInit(G, M);

3 Y’ + HKBFS(G, M, Q);
4 P + HKPaths(G, Y");
5 foreach P € P do

6 | | M PEMHIES AM;
7 while P # 0;
s Wi (M)
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TRIERX N E IR 7Y

m 1% do-while g FF15

Sk 5.3: R KAF-RERIE

WA 7 G= (X UY,E)
PUE: BH M HIER 0
1 do
2 Q + HKInit(G, M);
3 | Y’ < HKBFS(G, M, Q):
4 P + HKPaths(G, Y");
5 foreach P € P do
6 | | M PEMHIES AM;
7 while P # 0;
8 fri (AMD;
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Wik 5.4: HKInit

BA: 41 G=(XUY,E)
WA Q FHERZEBAF

1 foreach u e (XUY) do

2 if ue X H u R4 M HF] then
3 u.visited < true;

4 u.d < 0;

5 ARF (Q, u);

6 else

7 u.visited <« false;

8 u.d + oo;

9 return @Q;
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RIBRRIX R 7157

3k 5.5: HKBFS

fiA: Z5E G = (X UY,E), ItRe M, B\J) Q

W U Y s 0 2R d BI{ER
1 while Q %5 do
2 | v HAF (Q);
3 if v.d > d’' then
a || L while f5F;
5 else if v g M HIfl H v.d > 0 then
6 Y —Y'U{v};
7 d' + v.d;
8 else
[ foreach (v,w) € E do
10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then
11 w.visited + true;
12 wd +—vd+ 1
13 ANF(Q, w);

14 return Y';
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RIBRRIX R 7157

3k 5.5: HKBFS

fiA: Z5E G = (X UY,E), ItRe M, B\J) Q

W U Y s 0 2R d BI{ER
1 while Q %5 do
2 | v HAF (Q);
3 if v.d > d’' then
a || L while f5F;
5 else if v g M HIfl H v.d > 0 then
6 Y —Y'U{v};
7 d' + v.d;
8 else
[ foreach (v,w) € E do
10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then
11 w.visited + true;
12 wd +—vd+ 1
13 ANF(Q, w);

14 return Y';
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RIBRRIX R 7157

3k 5.5: HKBFS

fiA: Z5E G = (X UY,E), ItRe M, B\J) Q

W U Y s 0 2R d BI{ER
1 while Q %5 do
2 | v HAF (Q);
3 if v.d > d’' then
a || L while f5F;
5 else if v g M HIfl H v.d > 0 then
6 Y —Y'U{v};
7 d' + v.d;
8 else
[ foreach (v,w) € E do
10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then
11 w.visited + true;
12 wd +—vd+ 1
13 ANF(Q, w);

14 return Y';
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RIBRRIX R 7157

3k 5.5: HKBFS

fiA: Z5E G = (X UY,E), ItRe M, B\J) Q

W U Y s 0 2R d BI{ER
1 while Q %5 do
2 | v HAF (Q);
3 if v.d > d’' then
a || L while f5F;
5 else if v g M HIfl H v.d > 0 then
6 Y —Y'U{v};
7 d' + v.d;
8 else
[ foreach (v,w) € E do
10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then
11 w.visited + true;
12 wd +—vd+ 1
13 ANF(Q, w);

14 return Y';

(o
d=0 ‘;;x\\e\
@ es d=1
d=0 AN
@_ _ _e 7. \_\_\_\_‘ s
d=0 d=1
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RIBRRIX R 7157

3k 5.5: HKBFS

fiA: Z5E G = (X UY,E), ItRe M, B\J) Q

W U Y s 0 2R d BI{ER
1 while Q %5 do
2 | v HAF (Q);
3 if v.d > d’' then
a || L while f5F;
5 else if v g M HIfl H v.d > 0 then
6 Y —Y'U{v};
7 d' + v.d;
8 else
[ foreach (v,w) € E do
10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then
11 w.visited + true;
12 wd +—vd+ 1
13 ANF(Q, w);

14 return Y';

(o
d=0 ‘;;x\\e\
@ es d=1
d=0 AN
@_ _ _e 7. \_\_\_\_‘ s
d=0 d=1
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RIBRRIX R 7157

i) 5.5: HKBFS

A: ZHE G = (XUY,E), Itie M, B\J Q

M T AR Y AR 0; 2R & FIHER oo
1 while Q %5 do
2 | v HAF (Q);
3 if v.d > d’' then
a || L while f5F;
5 else if v g M HIfl H v.d > 0 then
6 Y —Y'U{v};
7 d' + v.d;
8 else
[ foreach (v,w) € E do
10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then
11 w.visited + true;
12 wd +—vd+ 1
13 ANF(Q, w);

14 return Y';
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RIBRRIX R 7157

3k 5.5: HKBFS

A: ZHE G = (XUY,E), Itie M, B\J Q

M T AR Y AR 0; 2R & FIHER oo
1 while Q %5 do
2 | v HAF (Q);
3 if v.d > d’' then
a || L while f5F;
5 else if v g M HIfl H v.d > 0 then
6 Y —Y'U{v};
7 d' + v.d;
8 else
[ foreach (v,w) € E do
10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then
11 w.visited + true;
12 wd +—vd+ 1
13 ANF(Q, w);

14 return Y';

(o
d=0 :::’J““~~e~~-
@:Zi——"""és d=1
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TRIEMEX N x g7

N

i) 5.5: HKBFS

A: B G=(XUY,E), ItfiL M, B\3 @
M T AR Y AR 0; 2R & FIHER oo
1 while Q %5 do

2 | v A Q)

3 if v.d > d’' then

4 ‘ |- while fFF;

5 else if v g M HIfl H v.d > 0 then

6 Y —Y'U{v};

7 d' + v.d;

8 else

[ foreach (v,w) € E do

10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then

11 w.visited + true;

12 wd +—vd+ 1

13 ANAF (Q, w);

14 return Y';

\»

-7 es d=1
d= ey ~-.
d=0 d=1
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TRIEMEX N x g7

N

Sk 5.3: R KAF-RERIE

A 4 G=(XUY,E)
;A M wER 0

1 do

2 Q + HKInit(G, M);

3 Y’ «+ HKBFS(G, M, Q);

1 P + HKPaths (G, Y');

5 foreach P € P do

o | | M« PEMEmmBSES A M,
7 while P # 0;

s Hrdi (M)

e
d= (@ \;I’J:\?A_@
@::/— ——— Tes W,
d=0 e
@&@
d=0 d=1
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TRIEMEX N x g7

N

Wik 5.3 B WS R E
A —EG=(XUY,E)
;A M wER 0

1 do

2 Q + HKInit(G, M);

3 Y’ «+ HKBFS(G, M, Q);

1 P + HKPaths (G, Y');

5 foreach P € P do

o | | M« PEMEmmBSES A M,
7 while P # 0;

s Hrdi (M)
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TRIEMEX N x g7

N

Wik 5.3: B H KA R
iA: —/E G=(XUY,E)
fi: & M BHER 0

1 do

2 Q + HKInit(G, M);

3 Y’ + HKBFS(G, M, Q);
4 P + HKPaths(G, Y");
5 foreach P € P do

6 | | M PEMHIES AM;
7 while P # 0;
s Wi (M)
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TRIERX N E IR 7Y

m 2% do-while g FF15

Sk 5.3: R KAF-RERIE

WA 7 G= (X UY,E)
PUE: BH M HIER 0
1 do
2 Q + HKInit(G, M);
3 | Y’ < HKBFS(G, M, Q):
4 P + HKPaths(G, Y");
5 foreach P € P do
6 | | M PEMHIES AM;
7 while P # 0;
8 fri (AMD;
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Wik 5.4: HKInit

WA “EG=(XUY E)
HWIME: Q FHEAZEAF
1 foreach u e (XUY) do

2 if ue X H u R4 M HF] then
3 u.visited < true;

4 u.d « 0;

5 ARF (Q, u);

6 else

7 u.visited <« false;

8 u.d + o005

9 return @
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RIBRRIX R 7157

3k 5.5: HKBFS

fiA: Z5E G = (X UY,E), ItRe M, B\J) Q

W U Y s 0 2R d BI{ER
1 while Q %5 do
2 | v HAF (Q);
3 if v.d > d’' then
a || L while f5F;
5 else if v g M HIfl H v.d > 0 then
6 Y —Y'U{v};
7 d' + v.d;
8 else
[ foreach (v,w) € E do
10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then
11 w.visited + true;
12 wd +—vd+ 1
13 ANF(Q, w);

14 return Y';
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RIBRRIX R 7157

3k 5.5: HKBFS

fiA: Z5E G = (X UY,E), ItRe M, B\J) Q

W U Y s 0 2R d BI{ER
1 while Q %5 do
2 | v HAF (Q);
3 if v.d > d’' then
a || L while f5F;
5 else if v g M HIfl H v.d > 0 then
6 Y —Y'U{v};
7 d' + v.d;
8 else
[ foreach (v,w) € E do
10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then
11 w.visited + true;
12 wd +—vd+ 1
13 ANF(Q, w);

14 return Y';
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RIBRRIX R 7157

3k 5.5: HKBFS

fiA: Z5E G = (X UY,E), ItRe M, B\J) Q

W U Y s 0 2R d BI{ER
1 while Q %5 do
2 | v HAF (Q);
3 if v.d > d’' then
a || L while f5F;
5 else if v g M HIfl H v.d > 0 then
6 Y —Y'U{v};
7 d' + v.d;
8 else
[ foreach (v,w) € E do
10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then
11 w.visited + true;
12 wd +—vd+ 1
13 ANF(Q, w);

14 return Y';
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RIBRRIX R 7157

3k 5.5: HKBFS

fiA: Z5E G = (X UY,E), ItRe M, B\J) Q

W U Y s 0 2R d BI{ER
1 while Q %5 do
2 | v HAF (Q);
3 if v.d > d’' then
a || L while f5F;
5 else if v g M HIfl H v.d > 0 then
6 Y —Y'U{v};
7 d' + v.d;
8 else
[ foreach (v,w) € E do
10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then
11 w.visited + true;
12 wd +—vd+ 1
13 ANF(Q, w);

14 return Y';
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RIBRRIX R 7157

3k 5.5: HKBFS

fiA: Z5E G = (X UY,E), ItRe M, B\J) Q

W U Y s 0 2R d BI{ER
1 while Q %5 do
2 | v HAF (Q);
3 if v.d > d’' then
a || L while f5F;
5 else if v g M HIfl H v.d > 0 then
6 Y —Y'U{v};
7 d' + v.d;
8 else
[ foreach (v,w) € E do
10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then
11 w.visited + true;
12 wd +—vd+ 1
13 ANF(Q, w);

14 return Y';
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RIBRRIX R 7157

3k 5.5: HKBFS

fiA: Z5E G = (X UY,E), ItRe M, B\J) Q

W U Y s 0 2R d BI{ER
1 while Q %5 do
2 | v HAF (Q);
3 if v.d > d’' then
a || L while f5F;
5 else if v g M HIfl H v.d > 0 then
6 Y —Y'U{v};
7 d' + v.d;
8 else
[ foreach (v,w) € E do
10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then
11 w.visited + true;
12 wd +—vd+ 1
13 ANF(Q, w);

14 return Y';
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RIBRRIX R 7157

3k 5.5: HKBFS

fiA: Z5E G = (X UY,E), ItRe M, B\J) Q

W U Y s 0 2R d BI{ER
1 while Q %5 do
2 | v HAF (Q);
3 if v.d > d’' then
a || L while f5F;
5 else if v g M HIfl H v.d > 0 then
6 Y —Y'U{v};
7 d' + v.d;
8 else
[ foreach (v,w) € E do
10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then
11 w.visited + true;
12 wd +—vd+ 1
13 ANF(Q, w);

14 return Y';
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TRIEMEX N x g7

N

3k 5.5: HKBFS

A: ZHE G = (XUY,E), Itie M, B\J Q

M T AR Y AR 0; 2R & FIHER oo
1 while Q %5 do
2 | v HAF (Q);
3 if v.d > d’' then
a || L while f5F;
5 else if v g M HIfl H v.d > 0 then
6 Y —Y'U{v};
7 d' + v.d;
8 else
[ foreach (v,w) € E do
10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then
11 w.visited + true;
12 wd +—vd+ 1
13 ANF(Q, w);

14 return Y';
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TRIEMEX N x g7

N

Wik 5.3 B WS R E
A —EG=(XUY,E)
;A M wER 0

1 do

2 Q + HKInit(G, M);

3 Y’ + HKBFS(G, M, Q);
1 P + HKPaths (G, Y');
5 foreach P € P do

o | | M« PEMEmmBSES A M,
7 while P # 0;
8 i (M);
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TRIEMEX N x g7

N

Sk 5.3: R KAF-RERIE

A —EG=(XUY,E)
;A M wER 0

1 do

2 Q + HKInit(G, M);

3 Y’ + HKBFS(G, M, Q);
1 P + HKPaths (G, Y');
5 foreach P € P do

o | | M« PEMEmmBSES A M,
7 while P # 0;
8 i (M);
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TRIEMEX N x g7

N

Wik 5.3: B H KA R
iA: —/E G=(XUY,E)
fi: & M BHER 0

1 do

2 Q + HKInit(G, M);

3 Y’ + HKBFS(G, M, Q);
4 P + HKPaths(G, Y");
5 foreach P € P do

6 | | M PEMHIES AM;
7 while P # 0;
s Wi (M)
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TRIERX N E IR 7Y

m FE3%do-while g FF15

Sk 5.3: R KAF-RERIE

HiA: 5B G=(XUY,E)
Wi A M PIEA 0

1 do

2 Q + HKInit(G, M);

3 Y’ + HKBFS(G, M, Q);
4 P + HKPaths(G, Y");
5 foreach P € P do

6 | | M PEMHIES AM;
7 while P # 0;
s Wi (M)
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Wik 5.4: HKInit

1
2
3
4
5
6

4

8

WA “EG=(XUY E)

HWIME: Q FHEAZEAF

foreachu e (X UY) do

if ue X H u R4 M HF] then
u.visited < true;

u.d < 0;

ARF (Q, w;

else

u.visited <« false;

u.d + o005

9 return @Q;
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RIBRRIX R 7157

3k 5.5: HKBFS

fiA: Z5E G = (X UY,E), ItRe M, B\J) Q

W U Y s 0 2R d BI{ER
1 while Q %5 do
2 | v HAF (Q);
3 if v.d > d’' then
a || L while f5F;
5 else if v g M HIfl H v.d > 0 then
6 Y —Y'U{v};
7 d' + v.d;
8 else
[ foreach (v,w) € E do
10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then
11 w.visited + true;
12 wd +—vd+ 1
13 ANF(Q, w);

14 return Y';
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RIBRRIX R 7157

3k 5.5: HKBFS

fiA: Z5E G = (X UY,E), ItRe M, B\J) Q

W U Y s 0 2R d BI{ER
1 while Q %5 do
2 | v HAF (Q);
3 if v.d > d’' then
a || L while f5F;
5 else if v g M HIfl H v.d > 0 then
6 Y —Y'U{v};
7 d' + v.d;
8 else
[ foreach (v,w) € E do
10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then
11 w.visited + true;
12 wd +—vd+ 1
13 ANF(Q, w);

14 return Y';
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RIBRRIX R 7157

3k 5.5: HKBFS

fiA: Z5E G = (X UY,E), ItRe M, B\J) Q

W U Y s 0 2R d BI{ER
1 while Q %5 do
2 | v HAF (Q);
3 if v.d > d’' then
a || L while f5F;
5 else if v g M HIfl H v.d > 0 then
6 Y —Y'U{v};
7 d' + v.d;
8 else
[ foreach (v,w) € E do
10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then
11 w.visited + true;
12 wd +—vd+ 1
13 ANF(Q, w);

14 return Y';
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RIBRRIX R 7157

3k 5.5: HKBFS

fiA: Z5E G = (X UY,E), ItRe M, B\J) Q

W U Y s 0 2R d BI{ER
1 while Q %5 do
2 | v HAF (Q);
3 if v.d > d’' then
a || L while f5F;
5 else if v g M HIfl H v.d > 0 then
6 Y —Y'U{v};
7 d' + v.d;
8 else
[ foreach (v,w) € E do
10 if w.visited = false F. BFS # MR A3 w R
M ZEEEHE then
11 w.visited + true;
12 wd +—vd+ 1
13 ANF(Q, w);

14 return Y';
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N

3k 5.5: HKBFS
fiiA: o G=(XUY,E), ItliL M, BAS Q

W U Y s 0 2R d BI{ER
1 while Q %5 do
2 | v HAF (Q);
3 if v.d > d’' then
a || L while f5F;
5 else if v g M HIfl H v.d > 0 then
6 Y —Y'U{v};
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8 else
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TRIEMEX N x g7

N

Wik 5.3: B H KA R
iA: —/E G=(XUY,E)
fi: & M BHER 0

1 do

2 Q + HKInit(G, M);

3 Y’ + HKBFS(G, M, Q);
4 P + HKPaths(G, Y");
5 foreach P € P do

6 | | M PEMHIES AM;
7 while P # 0;
s Wi (M)
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m ST An, AEAmHE, EERT X REEENNEE
FE A O(vn(n+m))
B 5.3 [ do-while JEIASELAIH M, ZBE d' HIEHE BRI .

P 5.4 XHFHA n g9E, FiA do-while fE3FHHE & HEZL 2|,/3]+2
Fifi.

Wik 5.3: B H KA R
iA: —/E G=(XUY,E)
fi: & M BHER 0

1 do

2 Q + HKInit(G, M);

3 Y’ + HKBFS(G, M, Q);
4 P + HKPaths(G, Y");
5 foreach P € P do

6 | | M PEMHIES AM;
7 while P # 0;
s Wi (M)
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