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Muzzzz 4838 (Linked List)
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LinkedList Node

size element

first
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add
remove
clear

List

add
remove
clear

AbstractList

size

ArrayList LinkedList

ArrayList LinkedList




Muzzzs 55T E - clear()

LinkedList

size

first Node Node Node

element element element

size = 0O;

first = null;

FEZ: next ZEEIRE N null 47

Node

element




Mizzzzn SRINITEE - add(int index, E element)

LinkedList 0 2 2

size

first

size++
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private Node<E> node(int index) {
rangeCheck(index);

Node<E> node = first;
for (int 1 = 9; 1 < index; i++) {

node = node.next;
}

return node;
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public void add(int index, E element) {
rangeCheck(index);

if (index == 0) {
first = new Node<>(element, first);
} else {
Node<E> prev = node(index - 1);
prev.next = new Node<>(element, prev.next);

}

size++;

EmBERREEY, EFHEFNFENE, kil index I 0 | size- 0 size AY




Mizazzs BIBRTTE - remove(int index)

LinkedList

size

first

size--
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public E remove(int index) {
rangeCheck(index);

Node<E> node = first;
if (index == 0) {

first = first.next;
} else {

node = prev.next;
prev.next = node.next;

}
size--;

return node.element;

Node<E> prev = node(index - 1);
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W https://leetcode-cn.com/problems/delete-node-in-a-linked-list/

A : head = [4,5,1,9], node = 1
i [4,5,9]
R SEEREDEN 1 IE=1Te, BAEBR TIBRE R, EHENTN 4 > 5 -> 9.

1iHH:

BREVEEMTTER.
%&EﬂPﬁﬁE%:L—EE"JTﬁ%HFD’E .

ENTRAFRETAAE —EERRPH—TEMTA. node
TﬁM’fhE‘?@’ﬁﬁqﬂ ZEEAER.

ListNode



https://leetcode-cn.com/problems/delete-node-in-a-linked-list/
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W https://leetcode-cn.com/problems/reverse-linked-list/

il

A : 1->2->3-34->5->NULL
it : 5->4->3->2->1->NULL

=/\
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https://leetcode-cn.com/problems/reverse-linked-list/
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ListNode ListNode ListNode ListNode

5 4 3 pi
head

ListNode newHead = reverselist(head)

ListNode ListNode ListNode ListNode

ListNode

ListNode

1

newHead
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ListNode newHead = reverselist(head.next)

ListNode ListNode ListNode ListNode

ListNode

head newHead

4
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tmp

ListNode ListNode ListNode ListNode ListNode

head *

ListNode newHead = null;
while (head != null) {
newHead ListNode tmp = head.next;
head.next = newHead;
newHead = head;

head = tmp;
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B https://leetcode-cn.com/problems/linked-list-cycle/

ol 1: ol 2:
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ol 3:
#MA: head = [1], pos = -1
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head = [1,2], pos = @
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https://leetcode-cn.com/problems/linked-list-cycle/
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LinkedList

Slze RS 0 : > 3

first

Node Node Node Node

null 11 22 33

public LinkedList() {
first = new Node<>(null, null);

}




Mizzzs BT S - nodesik

private Node<E> node(int index) {
rangeCheck(index);

Node<E> node =|first.next;

for (int 1 = 0; 1 < index; i++) {
node = node.next;

}

return node;
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public void add(int index, E element) {
rangeCheckForAdd(index);

Node<E> prev = (index == @) ? first : node(index - 1);

prev.next = new Node<>(element, prev.next);

size++;

public E remove(int index) {
rangeCheck(index);

Node<E> prev = (index == @) ? first : node(index - 1);
Node<E> node = prev.next;
prev.next = node.next;

size--;
return node.element;
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Mizzns THFSEIEH. HEREREST

i | wmA | CPY | s | sk | P

add(int index, E element) O(1) | O(n) | O(n) | O(1) | O(n) | O(n)

remove(int index) O(1) | O(n) | O(n) | O(1) | O(n) | O(n)
set(int index, E element) O(1) | O(1) | O(1) | O(1) | O(n) | O(n)
get(int index) O(1) | O(1) | O(1) | O(1) | O(n) | O(n)

size ZEUHEMIE n



Muzzzz EASEIHadd(E element) ERE S

w57 O(1)
m A O(n)
m 1y 0(1)
m I O(1)

BRIRERAETER4S

ASTEIX add RUEMERELZ 2, BELE O(1) ERE

B HAER NESERERERE
O TIESRIZREREIRIENER R, HI3IEREIESRIER
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LinkedList

size
first

last

Node Node Node Node Node

element element element element element

— 11— . m " "

next next next next next
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LinkedList

size

first

EN




Muzzzs WEEER — node5ik

private Node<E> node(int index) {
rangeCheck(index);

[ if (index < (size >> 1)) { ‘
Node<E> node = first;
for (int 1 = ©; 1 < index; i++) {
node = node.next;

}

return node;

'} else {
Node<E> node = last;
for (int i = size - 1; i > index; i--) {
node = node.prev;

}

return node;




Miezzzn WEIHEER — add(int index, E element)

LinkedList

size

first

last




Mizzzzn WREGEE — add(int index, E element)

public void add(int index, E element) {
rangeCheckForAdd(index);

if (index == size) {
Node<E> oldLast = last;
last = new Node<>(oldLast, element, null);
if (oldLast == null) {
first = last;
1} else {
oldLast.next = last;

}
} else {

Node<E> next = node(index);
Node<E> prev = next.prev;

Node<E> current = new Node<>(prev, element, next);
next.prev = current;

if (prev == null) {
first = current;

1} else {
prev.next = current;

}
}

size++;




Mizazzs WHEISEER — remove(int index)

LinkedList

size

first

last




Mizzzzs WEGEE — remove(int index)

public E remove(int index) {
rangeCheck(index);

Node<E> node
Node<E> prev
Node<E> next

node(index);
node.prev;
node.next;

if (prev == null) {
first = next;

+ else {
prev.next = next;

}

if (next == null) {
last = prev;

} else {
next.prev = prev;

}
size--;

return node.element;
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m JDK #fY java.util.LinkedList
O X [AI3ER

Oclear o1

O 2 kAL
v ...First

v ...Last
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LinkedList

size

0 1

st Node Node

element element

2

Node

element

3

Node

element
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LinkedList

size

first Node

element

next I




Miuzzzn BARITEIRGER — add(int index, E element)

LinkedList

size

first




Mizzzze BARITEIRGERE — add(int index, E element)

public void add(int index, E element) {
rangeCheckForAdd(index);

if (index == @) {
Node<E> newFirst = new Node<>(element, first);
Node<E> last = (size == @) ? newFirst : node(size - 1);
last.next = newFirst;
first = newFirst;
} else {
Node<E> prev = node(index - 1);
prev.next = new Node<>(element, prev.next);

}

size++;




Mizzzzn BARITEIRGER — remove(int index)

LinkedList

size

first
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EHR§ 53R — remove(int index)

public E remove(int index) {
rangeCheck(index);

Node<E> node = first;
if (index == @) {
if (size == 1) {
first null;
} else {
Node<E> last = node(size - 1);
first = first.next;
last.next = first;

¥
} else {

Node<E> previous = node(index - 1);
node = previous.next;
previous.next = node.next;

}
size--;

return node.element;
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LinkedList

size
first

EN

Node Node Node Node

element element element element

prev prev . prev . prev
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LinkedList
size Node

first element

prev

next .

EN



Mizzzzn WHEITEIRGER — add(int index, E element)

LinkedList

size

first

last




Mizzzzn WRITEIRGERE — add(int index, E element)

public void add(int index, E element) {
rangeCheckForAdd(index);

if (index == size) {
Node<E> oldLast = last;
last = new Node<>(oldLast, element,
if (oldLast == null) {
first = last;
first.next = first;
first.prev = first;
} else {
oldLast.next = last;
|first.prev = last;

}
} else {

Node<E> next = node(index);

Node<E> prev = next.prev;

Node<E> current = new Node<>(prev, element, next);
next.prev = current;
prev.next = current;

if (next == first) {
first = current;

}

size++;




Mizzzzn WHEITEIRGER — remove(int index)

LinkedList

size

first

last




Mizzzzn WRTEREERE — remove(int index)

public E remove(int index) {
rangeCheck(index);

Node<E> node = node(index);
if (size == 1) {
first = null;
last = null;
} else {
Node<E> prev = node.prev;
Node<E> next = node.next;
prev.next = next;
next.prev = prev;

if (node == first) {
first next;
}

if (node == last) {
last = prev;

}

size--;
return node.element;
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Ovoid reset() : ik current ig[EIELE A first

OE next() : 1t current {FEE—%, tBHLE current = current.next

OE remove() : flf® current 3EMEAYT R, MIFRAINELE current IER F—1Tm

current
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O https://leetcode-cn.com/problems/remove-linked-list-elements/

B HIFRHEF R PES TR

O https://leetcode-cn.com/problems/remove-duplicates-from-sorted-list/

B ERAYFIEIE R
O https://leetcode-cn.com/problems/middle-of-the-linked-list/solution/
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