
Winter 2016
COMP-250: Introduction 

to Computer Science
Lecture 6, January 28, 2016



Java Generics

element next 

|_,•|



Java Generics



Java Generics



(Doubly) Linked List



(Doubly) Linked List Node

element next prev 

|9,•,•|



 |•,•,⊠| |•,•,•| |•,•,•| |•,⊠,•|

head tail size 

|•,•,4|



 |•,•,⊠| |•,•,•| |•,•,•| |•,⊠,•|

head tail size 

|•,•,4|



 |•,•,⊠| |•,•,•| |•,•,•| |•,⊠,•|

head tail size 

|•,•,4|



 |•,•,⊠| |•,•,•| |•,•,•| |•,⊠,•|

head tail size 

|•,•,4|



 |•,•,⊠| |•,•,•| |•,•,•| |•,⊠,•|

head tail size 

|•,•,4|



 |•,•,⊠| |•,•,•| |•,•,•| |•,⊠,•|

head tail size 

|•,•,4|

node 

|•|



 |•,•,⊠| |•,•,•| |•,•,•| |•,⊠,•|

head tail size 

|•,•,4|

node 

|•|



 |•,•,⊠| |•,•,•| |•,•,•| |•,⊠,•|

head tail size 

|•,•,4|

node 

|•|



 |•,•,⊠| |•,•,•| |•,•,•| |•,⊠,•|

head tail size 

|•,•,4|

node 

|•|



 |•,•,⊠| |•,•,•| |•,•,•| |•,⊠,•|

head tail size 

|•,•,4|

node 

|•|



 |•,•,⊠| |•,•,•| |•,•,•| |•,⊠,•|

head tail size 

|•,•,4|

node 

|•|
3



 |•,•,⊠| |•,•,•| |•,•,•| |•,⊠,•|

head tail size 

|•,•,4|

node 

|•|
3



 |•,•,⊠| |•,•,•| |•,•,•| |•,⊠,•|

head tail size 

|•,•,4|

node 

|•|
3

⊠



 |•,•,⊠| |•,•,•| |•,•,•| |•,⊠,•|

head tail size 

|•,•,4|

node 

|•|
3

⊠



 |•,•,⊠| |•,•,•| |•,•,•| |•,⊠,•|

head tail size 

|•,•,4|

node 

|•|
3

⊠ ⊠



 |•,•,⊠| |•,•,•| |•,•,•| |•,⊠,•|

head tail size 

|•,•,4|

node 

|•|



 |•,•,⊠| |•,•,•| |•,•,•| |•,⊠,•|

head tail size 

|•,•,4|

node 

|•|



 |•,•,⊠| |•,•,•| |•,•,•| |•,⊠,•|

head tail size 

|•,•,4|

node 

|•|



 |⊠,•,⊠| |•,•,•| |•,•,•| |⊠,⊠,•|

dummy dummy    . 
Head  Tail size 

|•,•,2|



 |⊠,•,⊠| |•,•,•| |•,•,•| |⊠,⊠,•|

head tail size 

|•,•,2|

node 

|•|



 |⊠,•,⊠| |•,•,•| |•,•,•| |⊠,⊠,•|

head tail size 

|•,•,2|

node 

|•|



 |⊠,•,⊠| |•,•,•| |•,•,•| |⊠,⊠,•|

head tail size 

|•,•,2|

node 

|•|



 |⊠,•,⊠| |•,•,•| |•,•,•| |⊠,⊠,•|

head tail size 

|•,•,2|

node 

|•|



 |⊠,•,⊠| |•,•,•| |•,•,•| |⊠,⊠,•|

head tail size 

|•,•,2|

node 

|•|



 |⊠,•,⊠| |•,•,•| |•,•,•| |⊠,⊠,•|

head tail size 

|•,•,2|

node 

|•|
1



 |⊠,•,⊠| |•,•,•| |•,•,•| |⊠,⊠,•|

head tail size 

|•,•,2|

node 

|•|
1



 |⊠,•,⊠| |•,•,•| |•,•,•| |⊠,⊠,•|

head tail size 

|•,•,2|

node 

|•|
1

⊠



 |⊠,•,⊠| |•,•,•| |•,•,•| |⊠,⊠,•|

head tail size 

|•,•,2|

node 

|•|
1

⊠



 |⊠,•,⊠| |•,•,•| |•,•,•| |⊠,⊠,•|

head tail size 

|•,•,2|

node 

|•|
1

⊠ ⊠



Array vs Linked List



Linked Lists as ADT
(Abstract Data Type)



Linked List operations
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Java LinkedList

• implemented as doubly linked list 
(with dummies)

• Node class is private
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Java LinkedList

}expensive
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Java LinkedList

Time(n) is 𝜴(n2)
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• when new space is needed - 
doubles the array size.
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Cost ?
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• implementation using arrays of 
growing sizes

• cannot access using a[i] notation
Extra cost of 2k+1 new 
steps only if 2k steps
already spent before!
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