
- ,

scapegoat Trees : Recap : Example : " t

- Arne Anderson ( 1989) - seen many search trees p : →

- Galperin - Rivest 4993) - Restructure via rotation Met
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How to rebuild ?
- same as standard BST rebuild (p)
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back - Ifnum - of deletes is - buildsubtree CA)
- find unbalanced large rel .to n - build subtree (ACO . . Kid) :

node- scapegoat rebuild entire tree ! - ifk -- o return null
- rebuild this subtree How ? Maintain n ,m←o - j ← Lklz ) ;x←A median

Find : same as stdtsst Insert : htt ,mtt - hc-buildsubtreelAEO.j.IT)
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Insert :- T_ Details of Operations : Example : ,⑤ .
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- htt ; Mtt 1120 ⑤ .

- same as stdtsst but Init : h←m←o root ← null ,⑨
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keep track of inserted Delete :
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node 's depth- d - Same as std DST j⑨ % ,
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proof : By contradiction
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- Too slow ? No !
go d > loyz.no/psfs)dn ⇒ dsl0$%n,→ charge to rebuild .

.



- ,

t.ie#ttreeswMo¥9 l e e -

-

Theorem : Starting with an empty tree , .

any sequence of m dictionary operations
on a scapegoat tree take time
0cm log m) [Amortized : OC login)]

Proof : (sketch)
Find : OClog n ) guaranteed [HeightsOlbgn))
Delete : In order to induce a rebuild

,

number of deletes n number of
.

.

nodes in tree
. .

→ Amortize rebuild time against
delete ops

Insert : Based on potential argument
→ It takes n k ops to cause a

subtree to size K to be unbalanced
.

→ charge rebuild time to these
operations
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