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Tarjan

Robert Endre Tarjan, EETENBER, HFER. hs5H—Lk
T1E:

e Tarjan's off-line lowest common ancestors algorithm

Tarjan's strongly connected components algorithm

The Hopcroft-Tarjan planarity testing algorithm

the median of medians linear time selection algorithm
(co-authors)

Fibonacci heaps (co-inventor)

Splay trees (co-inventor)
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Off-line
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Least Common Ancestor
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A] BERESE?

s B4 LCA
o O(nA2)-O(1)
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A BERRE?
o B4 LCA

o O(nA2)-O(1)

o More?¢
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ik miA

for each vertex v in T
v.color = WHITE
LCA(T.root)

LCA(u)
MAKE-SET(u)
FIND-SET(u).ancestor = u
for each child v of u in T
LCA(V)
UNION(u, V)
FIND-SET(u).ancestor = u
u.color = BLACK
for each node v such that {u, v} in P
if v.color == BLACK
print "The least common ancestor of" u "and" v
"is"™ FIND-SET(v).ancestor
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TC 21-3
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TC 21-3

a) IER R E— TSP IR FHIT K
ZIRE R AR BB
b) IERRIAA LCA(V) B, HETREHFT U HIRE

AR HAEA MAKE-SET, LCAKX) #iiTE, R X FRWEHE
— P EREP. ERBFEWE.
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TC 21-3

a) IER R E— TSP IR FHIT K
ZIRE R AR BB
b) IERRIAA LCA(V) B, HETREHFT U HIRE

AR HAEA MAKE-SET, LCAKX) #iiTE, R X FRWEHE
— P EREP. ERBFEWE.

C) IERRE L IEf

d) S riEfTRY (A
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HRIEMM

o SEE—Xfuv

o % LCA(U,V)=W

« W7 LCA(w) Zi2H, % 4£1EM LCA(u) F1 LCA(v)
o ZREIBARLEIMF
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BT IB) & 2% & o7 A

LCA(u)

MAKE-SET(u)

FIND-SET(u).ancestor = u

for each child v of u in T
LCA(V)
UNION(u, V)
FIND-SET(u).ancestor = u

u.color = BLACK

for each node v such that {u, v} in P
if v.color == BLACK

++

#

0(1)
0(1)

0(1)
sum O(|T|alpha(]|T]|))
0(1)

Ssum O(|P|)

print "The least common ancestor of" u "and" v

"is"™ FIND-SET(v).ancestor

o O(|Tlalpha(|T[)+[P])
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Open Topic

KT LCA BB AT ER?
o £Z LCA
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Open Topic
xF LCA B/ HAEZER?

o 712 LCA
o O(nlog n)-O(log n)
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Open Topic

XF LCARBHAEER?
o £Z LCA
o O(nlog n)-O(log n)
o O(nlog n)-O(1)
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Open Topic

XF LCARBHAEER?
o £Z LCA
o O(nlog n)-O(log n)
o O(nlog n)-O(1)

o More efficient?
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Open Topic

XF LCARBHAEER?
o £Z LCA
o O(nlog n)-O(log n)
o O(nlog n)-O(1)
o More efficient?

o O(n)-0(1)
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Open Topic

KT LCA BB AT ER?
« MXREBERZE
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Open Topic

KT LCA BB AT ER?
« MXREBERZE
o RMQ

= Range Minimum/Maximum Query
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Open Topic

XF LCARBHAEER?
s HXEBEEZE
o RMQ
= Range Minimum/Maximum Query
o DFS
» Depth First Search
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Open Topic

XF LCARBHAEER?
s HXEBEEZE
o RMQ
= Range Minimum/Maximum Query
o DFS
» Depth First Search
o Doubling Method

. g
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Open Topic

XF LCARBHAEER?
s HXEBEEZE
o RMQ
= Range Minimum/Maximum Query
o DFS
» Depth First Search
o Doubling Method

. g

o Divide info Block
= SEUE
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Open Topic

KT LCARBH AR AR?
o ENZSHE ELCA?
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Open Topic

XF LCARBHAEER?
o TS ELCA?
o Link-Cut-Tree
» Daniel Dominic Sleator & Robert Endre Tarjan
» (1983) “A Data Structure for Dynamic Trees”
o Splay
» Daniel Dominic Sleator & Robert Endre Tarjan

= (1985) “Self-Adjusting Binary Search Trees”

= PS! ymemnm
——Splay Tree #1i%
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Thank you
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