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CS Concepts

Client/Implementer

Data Structures

Lists
Stacks
Queues
Sets

Road Map

Java Language
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« Interfaces

« References
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Memory for a List

* Array (contiguous in memory)
23y

* Spread in memory
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public class ListNode {

//

A list node class

pubiliyc wntidatay;

public ListNode next;

}

e Each list node object stores:
» one piece of integer data

» a reference to another list node

* IListNodes can be "linked" into chains to store a list of

values:

data | next
| 42

| data | next
-3

| data | next

17

data | next
| 9

end
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e Suppose we had the following ListNodes:

data | next | data | next |
1 2 3
: data | next data | next
list2 > 2 c

e What would the lists look like if we ran the code?

data | next

list1

Eee A e e A e R D e
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//

Reassigning references

* when you say:

® a.next = b.next;

®* yOu are saying:

» "Make variable a.next store to the same value as b.next."
* Or, "Make a.next refer to the same place as b.next."

data | next
a
10
b data | next
30

data

next

|20 ]

| data | next
| 40

14



References vs. objects

variable = value;

s

a variable (left side of =) place to put a reference

(where the phone number goes; where the base of the arrow goes)
a value (right side of =) is the reference itself

(the phone number; the destination of the arrow)

O,

adjus - : data | next data | next
* For the list at right: 10 | (2)4+——| 20 /
a.next = value; @

means to t where points

variable = a.next; @
means to make variable point at

15



D or

Linked node problem 3

* What set of statements turns this picture:

data | next

list1

list2

:

10

data | next |

————

e Into this?

30

i

data | next

listl

list2

10

data | next

| 40

| data | next |
| 20

data | next

40

.

| data | next

20

data | next
| 30

16



D or

Linked node problem 3

3 Voriables weed to chgel
 How many ListNode variables? O
—(B —(C
list1 dza(’;a néxt C = D/-
@ 7 ‘ —r lisFl.nesdh.ment = 312,
list data | next data | next
@C) 30 40
* Which variables change?
C
list1 data | next data | next
| 10 | 20
list : data | next
@ | 40

17



D or

Linked node problem 3

e How many ListNode variables?

— B —{ C
list1 data | next | data | next listl.next.next = list2
@ | 10 | 20
e s D=C
it ~ | data | next |data [ next| |»+2 = 102 next)

 Which variables change?

list1 : data | next |
| 10 |

list2 : data | next

@ | 40

159 = 13+ wexd nextimext;

—{ C
data | next

20

data &
| 30

18



Linked node problem 3

e How many ListNode variables?

— B —{ C
list1 > data | next | data | next listl.next.next = list2
@ | 10 | 20 list2 = list2.next
Cdt S G| E=nells
list2 dla | heX | dla | heX

40 15| exd . wext. bk = nall;

@3\ 2

 Which variables change?

\

list _ |data | next data | next data
| 10 | 20 | 30
list2 _ | data | next
®) 40
| 19




D or

Linked node problem 3

e How many ListNode variables?

list1 : data | next data | next
@ | 10 | 20
C —(E —(F
list data | néxt data | néxt
D | 30 | 40
\\ G e
 Which variables change?
f | —(C
list1 : data | next data | next
| 10 | 20
list : data | next
@ | 40

listl.next.next = list2
list2 = list2.next

listl.next.next.next
= null

data &

30

20



7 D or
Linked node problem 4

* What set of statements turns this picture:

list1 | data | next data | next data | next
1 H— 2 H— 3 H

list2[/]
e Into this?
list1 [ data | next data | next
| 1 | 3
: data | next
- j

21



