
<<interface>>

Map

containsKey(K)

get(K)

puit(K, V)

BasicRecursiveBSTMap AbstractAVLBSTMap AbstractRedBlackTreeMap

AVLBSTMap TraditionalRedBlackTreeMap AbstractLLRedBlackTreeMap

LLRedBlackTreeMap

BasicIterativeBSTMap AbstractRecursiveBSTMap



balance()

size()

height()

softRecompute()

hardRecompute()

verify()

AVLNullNode
balance()

size()

height()

softRecompute()

hardRecompute()

AbstractAVLRealNode
− balance:int

− size:int

− height:int

balance()

size()

height()

softRecompute()

hardRecompute()

AVLNode
<<interface>>

<<interface>>

Node

containsKey(K)

put(K, V)

get(K)

isNull()

verify()

AbstractRealNode
− key:K

− value:V

− left:Node

AbstractNullNode
containsKey(K)

get(K)

isNull()

put(K, V)

verify() containsKey(K)

− right:Node

get(K)

isNull()

fixup()

put(K, V)

BasicNode
<<interface>>

BasicRealNodeBasicNullNode

isRed()

blackHeight()
softRecomputeBlackHeight()

hardRecomputeBlackHeight()

blacken()

redden()

<<interface>>

RBNode

AbstractRBRealNode

AVLRealNode
fixup()

fixup()

TradRBRealNode

isRed()

blackHeight()

softRecomputeBlackHeight()

hardRecomputeBlackHeight()

redden()

blacken()

verify()

AbstractLLRBRealNode

verify() (@Override)

LLRBRealNode

fixup()

RBNullNode

isRed()

blackHeight()

softRecomputeBlackHeight()

hardRecomputeBlackHeight()

redden()

blacken()

verify()
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7 add

rotate



A

B

C

α β

γ

δ

B

γ

A

α β

C

δ

rotate

redden C

blacken B



A

B

C

α β

γ
δ ε

D

A

B

C

α β

γ
δ ε

D

redden C

blacken B and D



C

δ

A

B

α

γβ

B

A

C

δ

α β

γ

rotate

fall through to case

2b


