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Let’s Insert Four NodesOntoOur Linked List

Thankfully we wrote createLinkedList and insertFront
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It’s Hard to Free Every Single Node and the Linked List

int main(void) {
linked_list_t *linked_list = createLinkedList();
node_t *n4 = insertFront(linked_list, 4);
node_t *n3 = insertFront(linked_list, 3);
node_t *n2 = insertFront(linked_list, 2);
node_t *n1 = insertFront(linked_list, 1);
printList(linked_list);
free(linked_list);
free(n1);
free(n2);
free(n3);
free(n4);
return EXIT_SUCCESS;

}
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WeCanWrite a Function to Free Everything For Us

This function should just take a pointer to a linked list,
free it, and free all nodes (be careful of use after free!
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WeCan FreeAfter Getting the PointerWeNeed

void freeLinkedList(linked_list_t *linked_list) {
node_t *current = linked_list->head;
free(linked_list);
while (current != NULL) {

node_t *next = current->next;
free(current);
current = next;

}
}
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HowDoWeRemove aNode 3 FromOur List?

head

val: 1 next val: 2 next val: 3 next val: 4 next
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To Remove aNodeWeNeed toKnow the PreviousOne

We could create a variable called previous initialized to NULL
Iterate through the list until we find our node, while updating the previous

Once we find the node to remove, we know the previous node as well

Edge cases:
Previous is NULL after the search, meaning this node is the head
The node isn’t in the list (crashing or doing nothing is okay)
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This removeNodeDoesNothing for a NodeNot in the List
void removeNode(linked_list_t *linked_list, node_t *node) {

node_t *current = linked_list->head;
node_t *previous = NULL;
while (current != node && current != NULL) {

previous = current;
current = current->next;

}
if (current == NULL) {

return;
}
if (previous == NULL) {

linked_list->head = current->next;
}
else {

previous->next = current->next;
}
current->next = NULL;

}
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WeCouldAlso ThinkAbout the ProblemMore Indirectly

Check the address values for head and next until you find the nodes address

After finding your address, update the value to point to the node’s next

This gets rid of the corner case with previous
(this may be very confusing at first)

Adapted from: https://github.com/mkirchner/linked-list-good-taste
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WeCanRe-Write removeNode to CheckAll Pointers
void removeNode(linked_list_t *linked_list, node_t *node) {

node_t **p = &linked_list->head;
while (*p != node && *p != NULL) {

p = &(*p)->next;
}
if (*p == NULL) {

return;
}
*p = node->next;

}

Note: we can remove the if statement to segfault when the node isn’t found

9



WeCanWrite Other Useful Functions

When we use lists, we may want to know if the list is empty,
or the length of the list (let’s try writing both)
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WeCouldAlsoWrite Length Recursively

bool isEmpty(linked_list_t *linked_list) {
return linked_list->head == NULL;

}

int length(linked_list_t *linked_list) {
int len = 0;
node_t *current = linked_list->head;
while (current != NULL) {

len += 1;
current = current->next;

}
return len;

}

Note: we could write isEmpty in terms of length
return length(linked_list) == 0;
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HowWouldWe Insert a Node 3 After Another Node 2?

head

val: 1 next val: 2 next val: 3 next val: 4 next
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WeAssumeThat after is in the List
void insertAfter(node_t *after, node_t *node) {

node->next = after->next;
after->next = node;

}
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WhatAbout InsertingNode 2 BeforeNode 3?

head

val: 1 next val: 2 next val: 3 next val: 4 next
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Our ImplementationNeeds previous, Like removeNode
void insertBefore(linked_list_t *linked_list, node_t *before, node_t *node) {

node_t *current = linked_list->head;
node_t *previous = NULL;
while (current != before) {

previous = current;
current = current->next;

}
if (previous == NULL) {

linked_list->head = node;
}
else {

previous->next = node;
}
node->next = before;

}

15



WeCould Create a Function for Our CommonOperation

node_t **findIndirect(linked_list_t *linked_list, node_t *target) {
node_t **p = &linked_list->head;
while (*p != target) {

p = &(*p)->next;
}
return p;

}
void removeNode(linked_list_t *linked_list, node_t *node) {

node_t **p = findIndirect(linked_list, node);
*p = node->next;
node->next = NULL;

}
void insertBefore(linked_list_t *linked_list, node_t *before, node_t *node) {

node_t **p = findIndirect(linked_list, before);
*p = node;
node->next = before;

}
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WhatAbout a Function to Insert a NewNode at the Back?

node_t *insertBack(linked_list_t *linked_list, int val) {
node_t *node = createNode(val);
node_t **p = findIndirect(linked_list, NULL);
*p = node;
return node;

}

But this code looks familiar...

void insertEnd(linked_list_t *linked_list, node_t *node) {
insertBefore(linked_list, NULL, node);

}
node_t *insertBack(linked_list_t *linked_list, int val) {

node_t *node = createNode(val);
insertEnd(linked_list, node);
return node;

}
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Another FunctionCan Remove and Return the First Node

node_t *removeFront(linked_list_t *linked_list) {
node_t *node = linked_list->head;
if (node != NULL) {

linked_list->head = node->next;
}
return node;

}
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WeCanNowMove aNode from the Front to the Back

int main(void) {
linked_list_t *linked_list = createLinkedList();
insertBack(linked_list, 1);
insertBack(linked_list, 2);
insertBack(linked_list, 3);
insertBack(linked_list, 4);
printLinkedList(linked_list);
node_t *n = removeFront(linked_list);
insertEnd(linked_list, n);
printLinkedList(linked_list);
freeLinkedList(linked_list);
return EXIT_SUCCESS;

}
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All of the Linked List FunctionsWeWrote Today

void freeLinkedList(linked_list_t *linked_list);
bool isEmpty(linked_list_t *linked_list);
int length(linked_list_t *linked_list);
void insertAfter(node_t *after, node_t *node);
void insertBefore(linked_list_t *linked_list, node_t *before, node_t *node);
void insertEnd(linked_list_t *linked_list, node_t *node);
node_t *insertBack(linked_list_t *linked_list, int val);
node_t *removeFront(linked_list_t *linked_list);
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