
HSCANNING ALGORITHM (GSA)

#put : A graph 6 and se V(6)
.

Set i = 0
, Rj

= <5) , Q55) and To : = p , ((s) =
0

While Qua , do :

I
choose ve Q ; and set vi = v

2

I If ReN(V)
#0 , then

i+ 1

3
choose we re NIV).

4 set RIFRSwS , QQuSwS and T : = ToUEvwS
,
NW) =

E l(V) + 1
.

Else
,
set Rit = Ri , Qi+= Qp(SV) and Ti+i = To

6 it i + 1.
.

Output : (Ri , Ti) . ⑧



&readth First search : The GSA where the data structure of Q isaquere.

"First in-first out strategy"
-epthFirst search : The GSA where the data structure of Q is a stack.

"Last in-first out strategy".

More formally , in a GSA Qi is a vector and in $ Qi+1 = (Qi- 1 , W)

EF : in 0
,
v = Q : [1]

CES: in D
,
v = QI1) , where I is the length of Qi.
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ESfor GandS DFS for 6
and S.
-
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Lemma : Let 6 be a connected graph and sevIG).

If T is the tree output by BFS(6 , 5) , then

d f(s , u) = d + (S, u) Yu V(6) .

In particular , 1d + 15 , u)
- d
+
1s
, vil < 1 YuveE(6)

.

Prop : I is well-defined .

Proof : VweV(6) , 7 ist Rix = Riviw).

=> werj jawerj jt .

-

③



# ropa : (v) = Criti (S ,v) veRi Vi .

proof :
induction in i

Note that either (Ri+ 1 <Tii) = (Rp , ip) or

(Ri+ 1 .Titi) = 0 Citi is

W
-

Frop3 : e(w) x ((vi) + 1 . we Ri .

Proof : Note that l() < M(V+ 1) Vj .

WERp = Fjci stl(m) = ((Vg) + 1 < S(vi) +

-



-roof of lemma : dy(s ,n) d + (S, u)
-

Suppose for contradiction
that

B = [x : dy(s , x)<d + (s, x)) + 0

Take weB stdj(s , w) = mindj(s ,X)id
XEB

p = shortest s-w path in G · 2
&

dj(s , v) = b - 1 = vB
S W

=> dols ,v = d
+
15
, v) . zeeT .

⑳



e(w) = b
+
1s , w) > d

+
(s
, w) = dy(s , v)+

= ((V) + 1

Let i be such that vi = v . FuisProp3 EwERi.
=>I will be added to T

,
a contradiction
-

Lemma : Let 6 be a connected graph and sevIG).-

If T is the tree output by DFS(G , 5) , then

VnvEE(6) 7 a s-to-leaf path PET with niv EVIP).

⑥



&aim : Q is a path i.

Suppose i := min St : veat] min St : neat]

Let j = max(t : v -> Qt 3 ·

=> Vj = V and Qj+ 1
= QjISV]

=> R&1NIV) = 0 =
UENIVIE Rj

=> 7 i?4 such that UEQK

=> Q is a path containing u and v
Extend QK to an s-to-leaf path . G


