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Distance measures for trees

- @I mKIE
- BTOSEBIAREFTNIEBRTINS
— RO WREEERE
- @IS RERKIE
- TV BAABRETHNEBTNS
- BRTARE IR
« XF5IimER R
- REXFIHTRELROXF I iRE R
—~FA5—XF5, ZHARHS

Tree edit distance

o KOWREER «(T,T,) [Tai 79]
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Tree edit distance

- BEFEE

—n : the maximum number of nodes

—0O(n®) [Tai 79]

—0(n%) [Zhang & Shasha 89]
— 0O(n3logn) [Klien 98]

—0(n3) [Demaine et al. 06]

Local frequency distance

- HEEHPEERKIE
— Leaf, degree and label histograms [Kailing et al. 04]
— Binary branch [Yang et al. 05]

— g-gram [Kuboyama et al. 06], bifoliate g-gram
[Kuboyama et al. 08]

— pg-gram [Augsten et al. 05]
— Sibling histogram [Aratsu et al, 08]
* Efficient but not metric in general

* (Some of them give) constant factor lower bound
on tree edit distance

Local frequency distance
- BETEROEEE

* v: anode

* ns(v) : the next sibling of v
« fc(v) : the first child of v

e ch(v) : the children of v

)

: | Local information

;ﬂ E:) () fo:label histogram [Kailing 04]

1 4 f5:binary branch [Yang 05]

f, | (v, ns(v)) f,:sibling histogram [Aratsu 08]
f5 | (v, fe(v), ns(v))
fy | (v, ch(v))

Local frequency distance

T, (v) | freq (vfc(v)ns(v)) | freq (v, ch(v)) | freq
9 a 1 (a, b, &) 1 (a, bbe) 1
® (o (e |b |2 (b ¢ b) t (b, cd) 2
e@o@ c 2 E:;Z; z (c €) 2
d 2 — (d, €) 2
(b, c e) 1
e 1 @50 1 (e. €) 1
L,-distance 4 14 14

(v) | freq (vfc(v),ns(v)) | freq (v, ch(v)) | freq

TZ

e a 1 (@b &) 1 (a, bede) 1
®HO@@ |v ]2 L) ! (b cdb) | 2

(¢ & d) 2
c 2 (b, €) 1
CICIC Z > (d & b) 1 >

0 (d 5 e) 1 (e 2)

e 1 b ec) 1 (d, €) 2
o) P (e. €) 2

Local frequency distance

Distances Time complexity Lower
bound
(z:ted)
Tree edit distance o(n?)
Leaf histogram [Kailing et al. 04] O(n) Se
Degree histogram [Kailing et al. 04] O(n) =37
Label histogram [Kailing et al. 04] O(n) =2z 5
Binary branch [Yang et al. 05] O(n) =5 J
g-gram [Kuboyama et al. 06] O(qin) (not exist)
Bifoliate g-gram [Kuboyama et al. 08] = O(gdmin(q,d)In)  (not exist)
pg-gram [Augsten et al. 05] O(pgn) (not exist)
Sibling histogram [Aratsu et al. 08] O(n) =4z oy

| : the number of leaves, d : depth, g : degree

String representation of trees
* Euler string es(T) of a tree T

T
° ° zUﬁpﬁwar(i(:aversal
‘ G q es(T) = beeceebeddc
©@© @

* o:string edit distance [Akutsu 06]

> <(T,T,) < (2h +1)o(es(T)), es(T,))

h:minimum height




String representation of trees

* Binary tree representation b(T) of a tree T
— fe(v) (or L if no exists) is a left child of v in b(T)
—ns(v) (or T if no exists) is a right child of v in b(T)
—Ifvis a root r, then r has just a left child

String representation of trees

* Binary tree code bc(T) of a tree T
— The string obtained by preorder traversal of b(T)

[Aratsu 09]

o(be(T)), be(T))
2

<7(1,1,) < (h+1)o(be(T),be(T)) + h

Distance measures for trees

Measure Complexity  Metric | #REEFEEEDEL
ENOLTE st HBEHADHAX  0O(n) Yes
ROFEEMOERE HEHHOYAX | 0(n?) Yes EHLR
top-down, bottom-up,
degree-2, constrained
TS R B R HBEDDIEE  O(n) No EHTH
XFHIRER XFIIMRERERE | O(n?) Yes EHTR-LH
Edit Sensitive Parsing | 3Li@BEHDDEE  O(nlog*n) | Yes THR-EHLR
[Garofalakis 05] +IBHAH (FBEftE)
5 O Fk o(n) Yes EHTHR-LR

~0O(nlogn)
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