FINGE X

Buk&aitarem

%

XFRAE
A
A
B

etc.

FIEBST, HAR, HAMMERRIEEHZOR)K, N7 R ATRERER RIS, BT REAR
Al gE/ N 773, HRZcomplete BT (GEE2XA) BEFFE XA

H2H TEMB4ET R, BATRA — DR 2 5 BRI A B3 AR e 2 — ORI I R AT 2
O(N)H, HAEFFRAIER =, FrABA IR 17— REIZAF, & 1 balanced binary tree:

X TAMERET Ru, HAEFH&EER G FHIEERRMESIM: |hy — hg <1

Hp, |hp — hg|BFRAEIXA T sifbalance factor, Tl EIX NI R R PR IBBST, R
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extended  version
SEAs 7\
v FARAN

D/ <
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X

Ared black treeis a BST whose extended satisfies the following properties:

node color: red or black

root is black

leaves (NIL) are black
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for each nodev, all descending paths from v to leaves contain the same number(excluding v)(
—black height of v: bh(v)) of black nodes — bh(T) = bh(root)
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e

BT 2O (log N BRI

LEMMA: A RBT(in extended version) with n internal nodes has height of at most 2logs(n + 1).
e B
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