
Breitensuche in einem Digraphen

b c

a d

f e

aa
bb cc

dd
eeff

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a←

a (a, b) B c, e, d c (c, e) Q
a, b a (a, f ) B c, e, d c (c, f ) Q
a, b, f a - - c, e, d c - -
b, f b (b, c) B e, d e (e, c) Q
b, f , c b - - e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a
bb cc

dd
eeff

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a

(a, b) B c, e, d c (c, e) Q
a, b a (a, f ) B c, e, d c (c, f ) Q
a, b, f a - - c, e, d c - -
b, f b (b, c) B e, d e (e, c) Q
b, f , c b - - e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a
bb cc

dd
eeff

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b)

B c, e, d c (c, e) Q
a, b a (a, f ) B c, e, d c (c, f ) Q
a, b, f a - - c, e, d c - -
b, f b (b, c) B e, d e (e, c) Q
b, f , c b - - e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a

b

b cc

dd
eeff

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q
a, b a (a, f ) B c, e, d c (c, f ) Q
a, b, f a - - c, e, d c - -
b, f b (b, c) B e, d e (e, c) Q
b, f , c b - - e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a
b

b cc

dd
eeff

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b

a (a, f ) B c, e, d c (c, f ) Q
a, b, f a - - c, e, d c - -
b, f b (b, c) B e, d e (e, c) Q
b, f , c b - - e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a

b

b cc

dd
eeff

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a

(a, f ) B c, e, d c (c, f ) Q
a, b, f a - - c, e, d c - -
b, f b (b, c) B e, d e (e, c) Q
b, f , c b - - e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a

b

b cc

dd
eeff

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f )

B c, e, d c (c, f ) Q
a, b, f a - - c, e, d c - -
b, f b (b, c) B e, d e (e, c) Q
b, f , c b - - e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a

b

b cc

dd
ee

f

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q
a, b, f a - - c, e, d c - -
b, f b (b, c) B e, d e (e, c) Q
b, f , c b - - e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a
b

b cc

dd
ee

f

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f

a - - c, e, d c - -
b, f b (b, c) B e, d e (e, c) Q
b, f , c b - - e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a

b

b cc

dd
ee

f

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a

- - c, e, d c - -
b, f b (b, c) B e, d e (e, c) Q
b, f , c b - - e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a

b

b cc

dd
ee

f

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a -

- c, e, d c - -
b, f b (b, c) B e, d e (e, c) Q
b, f , c b - - e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a

b

b cc

dd
ee

f

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -
b, f b (b, c) B e, d e (e, c) Q
b, f , c b - - e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a
b

b cc

dd
ee

f

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f

b (b, c) B e, d e (e, c) Q
b, f , c b - - e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a

b

b

cc

dd
ee

f

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f b

(b, c) B e, d e (e, c) Q
b, f , c b - - e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a

b

b

cc

dd
ee

f

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f b (b, c)

B e, d e (e, c) Q
b, f , c b - - e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a

b

b c

c

dd
ee

f

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f b (b, c) B

e, d e (e, c) Q
b, f , c b - - e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a
b

b

c

c

dd
ee

f

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f b (b, c) B

e, d e (e, c) Q

b, f , c

b - - e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a

b

b c

c

dd
ee

f

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f b (b, c) B

e, d e (e, c) Q

b, f , c b

- - e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a

b

b c

c

dd
ee

f

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f b (b, c) B

e, d e (e, c) Q

b, f , c b -

- e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a

b

b c

c

dd
ee

f

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f b (b, c) B

e, d e (e, c) Q

b, f , c b - -

e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a
b

b

c

c

dd
ee

f

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f b (b, c) B

e, d e (e, c) Q

b, f , c b - -

e, d e (e, d) Q

f , c

f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a
b

b

c

c

dd
eef

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f b (b, c) B

e, d e (e, c) Q

b, f , c b - -

e, d e (e, d) Q

f , c f

(f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a
b

b

c

c

dd
eef

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f b (b, c) B

e, d e (e, c) Q

b, f , c b - -

e, d e (e, d) Q

f , c f (f , e)

B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a
b

b

c

c

dd

e

ef

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f b (b, c) B

e, d e (e, c) Q

b, f , c b - -

e, d e (e, d) Q

f , c f (f , e) B

e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a
b

b

c

c

dd

e

e

f

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f b (b, c) B

e, d e (e, c) Q

b, f , c b - -

e, d e (e, d) Q

f , c f (f , e) B

e, d e (e,f) R

f , c, e

f - - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a
b

b

c

c

dd

e

ef

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f b (b, c) B

e, d e (e, c) Q

b, f , c b - -

e, d e (e, d) Q

f , c f (f , e) B

e, d e (e,f) R

f , c, e f

- - e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a
b

b

c

c

dd

e

ef

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f b (b, c) B

e, d e (e, c) Q

b, f , c b - -

e, d e (e, d) Q

f , c f (f , e) B

e, d e (e,f) R

f , c, e f -

- e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a
b

b

c

c

dd

e

ef

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f b (b, c) B

e, d e (e, c) Q

b, f , c b - -

e, d e (e, d) Q

f , c f (f , e) B

e, d e (e,f) R

f , c, e f - -

e, d e - -
c, e c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a
b

b

c

c

dd

e

e

f

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f b (b, c) B

e, d e (e, c) Q

b, f , c b - -

e, d e (e, d) Q

f , c f (f , e) B

e, d e (e,f) R

f , c, e f - -

e, d e - -

c, e

c (c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a
b

b c

c

dd

e

e

f

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f b (b, c) B

e, d e (e, c) Q

b, f , c b - -

e, d e (e, d) Q

f , c f (f , e) B

e, d e (e,f) R

f , c, e f - -

e, d e - -

c, e c

(c, d) B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a
b

b

cc

dd

e

e

f

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f b (b, c) B

e, d e (e, c) Q

b, f , c b - -

e, d e (e, d) Q

f , c f (f , e) B

e, d e (e,f) R

f , c, e f - -

e, d e - -

c, e c (c, d)

B d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a
b

b c

c

d

d

e

e

f

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B

c, e, d c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f b (b, c) B

e, d e (e, c) Q

b, f , c b - -

e, d e (e, d) Q

f , c f (f , e) B

e, d e (e,f) R

f , c, e f - -

e, d e - -

c, e c (c, d) B

d d - -



Breitensuche in einem Digraphen

b c

a d

f e

a

a
b

b

c

c

d

d

e

e

f

f

bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B c, e, d

c (c, e) Q

a, b a (a, f ) B

c, e, d c (c, f ) Q

a, b, f a - -

c, e, d c - -

b, f b (b, c) B

e, d e (e, c) Q

b, f , c b - -

e, d e (e, d) Q
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bes. bes. bes. bes.
Schlange Q Knoten Kante Typ Q Knoten Kante Typ
←a← a (a, b) B c, e, d c (c, e) Q
a, b a (a, f ) B c, e, d c (c, f ) Q
a, b, f a - - c, e, d c - -
b, f b (b, c) B e, d e (e, c) Q
b, f , c b - - e, d e (e, d) Q
f , c f (f , e) B e, d e (e,f) R
f , c, e f - - e, d e - -
c, e c (c, d) B d d - -


