Herzlich Willkommen bei Inf-Einf-B Woche 5.

Heute geht es um Datenstrukturen.

Dies wird in unserem Kurs die letzte Woche
sein, in der wir die Sprache C behandeln.

Zwei Drittel der Inhalte haben wir geschafft!

Abweichend zu CS50 behandeln wir einige
Inhalte nur in der Vorlesung und nicht in den
Shorts, der Section und der Ubung: doppelt

verkettete Listen, Queues und Hash Tabellen.

Short zu Tries und Section-Video
verzogern sich um 1-2 Tage.

Online-Feedback-und Self-Assessment-
Fragebogen (bis morgen 10 Uhr verfugbar):
https://infeinf-feedback.teaching.psi.uni-bamberg.de

Bitte nur
abschicken
falls Sie ihn
nicht bereits
auf Papier
ausgefillt
haben.




This is CS50

Dies ist Inf-Einf-B.



Datenstrukturen



Abstrakte Datentypen



Queues
(Warteschlangen)



FIFO



enqueue

dequeue



const int CAPACITY = 50;

typedef struct

{
person people[CAPACITY];
int size;

} queue;



Stacks
(Stapel)



LIFO



push

pop



const int CAPACITY = 50;

typedef struct

{
person people[CAPACITY];
int size;

} stack;



Implementierung von push und pop
im Short-Video zu Stacks



Arrays
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structs
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Verkettete Listen
(Linked Lists)
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typedef struct
{

string name;
string number;
} person;



typedef struct
{

char *name;
char *number;
} person;



typedef struct
{

} person;



typedef struct
{

} node;



typedef struct
{

int number;

} node;



typedef struct
{

int number;
node *next;
} node;



typedef struct node
{

int number;
node *next;
} node;



typedef struct node
{

int number;
struct node *next;
} node;
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node *1ist = NULL;

list




node *1ist = NULL;

list




node *n = malloc(sizeof(node));

list




node *n = malloc(sizeof(node));

list




node *n = malloc(sizeof(node));
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node *n = malloc(sizeof(node));
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(*n) .number =
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n->number =

list

1 number

E next




n->next = NULL;
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1 number
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node *n = malloc(sizeof(node));
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node *n = malloc(sizeof(node));
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n->next = list;

list




n->next = list;

list
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Bisher haben wir immer
vorne angefugt.
(prepending)



list




list




list







Warum?

Was ist das Problem
beim Anhangen?

(appending)



list




list




list










Wie konnten wir
beim Einfugen
gleich sortieren?



list




list




list













Baume
(Trees)



Binare Suchbaume

(Binary Search Trees)





















typedef struct node
{

int number;
struct node *next;
} node;



typedef struct node
{

int number;

} node;



typedef struct node
{

int number;

} node;



typedef struct node
{

int number;

struct node *left;

struct node *right;
} node;






bool search(node *tree, int number)

{



bool search(node *tree, int number)

{
if (tree == NULL)

{

return false;



bool search(node *tree, int number)

{
if (tree == NULL)

{

return false;

}

else if (number < tree->number)

{

return search(tree->left, number);



bool search(node *tree, int number)

{
if (tree == NULL)

{

return false;

}

else if (number < tree->number)

{

return search(tree->left, number);

}

else if (number > tree->number)

{

return search(tree->right, number);



bool search(node *tree, int number)

{
if (tree == NULL)

{

return false;

}

else if (number < tree->number)

{

return search(tree->left, number);

}

else if (number > tree->number)

{

return search(tree->right, number);

}
else if (number == tree->number)
{
return true;
}



bool search(node *tree, int number)

{
if (tree == NULL)

{

return false;

}

else if (number < tree->number)

{

return search(tree->left, number);

}

else if (number > tree->number)

{

return search(tree->right, number);

}

else

{

return true;

































Dictionaries
(Worterbucher)
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Carrier @

< Lists

Contacts

Bowser

Bowser Jr.

Daisy
Diddy Kong

Donkey Kong
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Carrier 2

< Contacts

John Harvard

mobile
+1(949) 468-2750

Send Message
Share Contact

Add to Favorites

Add to Emergency Contacts




Name Nummer




time to solve

size of problem

O(log n)



time to solve

size of problem



Hashing



Hash-Funktionen



Hash-Tabellen
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typedef struct
{

char *name;
char *number;
} person;



typedef struct node
{

char *name;

char *number;

struct node *next;
} node;



node *table[26];



input — — output




Hash-Funktion




Mario —

— 12



— 11



#include <ctype.h>

int hash(char *word)

{
return toupper(word[0]) - 'A’;



#include <ctype.h>

int hash(const char *word)

{
return toupper(word[0]) - 'A’;



#include <ctype.h>

unsigned int hash(const char *word)

{
return toupper(word[0]) - 'A’;
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typedef struct node
{

struct node *children[26];
char *number;
} node;



nhode *trie;



Hoher Platzbedarf, aber konstante Laufzeit.

Effizientere Varianten im Short zu Tries.



This is CS50

Dies war Inf-Einf-B.



