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CS 50’s Library

Revisited

bool

string

char GetChar() ;

double GetDouble() ;
float GetFloat();

int GetInt () ;

long long GetLongLong () ;
string GetString();

see
~cs50/pub/releases/cs50/cs50.{c,h}

————



Singly Linked Lists

typedef struct node

int n;
struct node *next;

}

node;

see
listl.{c,h}

————



Singly Linked Lists

typedef struct
int id;
char * name;
char * house;

}

student;

typedef struct node
student * student;
struct node *next;

}

node; —

list2.{c,h}

—————



Singly Linked Lists

Representation
n
first 9 17 22 26 34
—1—»
// // // // _~H-<
next

Figure adapted from http://cs.calvin.edu/books/c++/ds/1e/.




Singly Linked Lists

Traversal
"
ptr{ ']
et
ptr

-G

Figure from http://cs.calvin.edu/books/c++/ds/1e/.




Singly Linked Lists

Insertion in Middle: Step 1

34

20

Figure from http://cs.calvin.edu/books/c++/ds/1e/.




Singly Linked Lists

Insertion in Middle: Step 2

predptr Ek

frst [G— 9 | w] 17 22 29 34

A //' — — __|.|.¢
2
newptr [ %

Figure from http://cs.calvin.edu/books/c++/ds/1e/.




Singly Linked Lists

Insertion in Middle: Step 3

predptr Ek

st G 9| | 17 22| o 29] o] 34

/ | — — __|.|.¢
newptr [ %

—

Figure from http://cs.calvin.edu/books/c++/ds/1e/.




Singly Linked Lists

Insertion at Tall

predptr Ek

st [T 9] » 17] »] 20] o] 22] o] 29] {34

Figure from http://cs.calvin.edu/books/c++/ds/1e/.




Singly Linked Lists

Insertion at Head

predptr | E|—|-|-|
55

first 9 17 20 22 29 34
Ii g P g = sl I’
5

LN
newptr [+—

—

Figure from http://cs.calvin.edu/books/c++/ds/1e/.




Singly Linked Lists

Deletion from Middle

free

predptr Ek ptr Ek /W
first » 5 9 17 20 22 29 34
// // // ‘\_/-/ — __I_I_|

Figure from http://cs.calvin.edu/books/c++/ds/1e/.




Singly Linked Lists

Deletion from Tall

predptr Ek ptr E—%e

first ——»| 5 9 17 22 29 34
/

—+

Figure from http://cs.calvin.edu/books/c++/ds/1e/.




Singly Linked Lists

Deletion from Head

free

predptr ptr Ek /ﬂ
first ] 5 9 17 2| o 29

NS

Figure adapted from http://cs.calvin.edu/books/c++/ds/1e/.




Doubly Linked Lists

Representation
L — prev
ast [7]| # o =1 F 5 =
_ 9 17 22 26 34
first > 1y 1 1> __|.|.,
mySize next

Figure from http://cs.calvin.edu/books/c++/ds/1e/.




Hash Tables

Linear Probing

table[0]

table[1]

table[Z]

table[3]

table[4]

table[53]

table[&]

table[Z24]

table[Z5]




Hash Tables

The Birthday Problem

In a room of n CS 50 students,
what’s the probability that at least
two students share the same birthday?



Hash Tables

The Birthday Problem

'(n)—l(l L)( 53) (l_n—l)_365-364---(365—n|1)_ 365!
pn) = 365

1 — — =
365 365 365n 3657(365 — n)!

Image from http://en.wikipedia.org/wiki/Birthday_paradox.




Hash Tables

The Birthday Problem

BIRTHDAYS ON THE SAME DAY
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Hash Tables

Coalesced Chaining

1 S. Chase

2 S. Adams
3 W. Ellery

4 J. Adams
5 W. Floyd

6 E. Gerry

7 B. Gwinnett
8 L. Hall

9 J. Hancock
10 C. Braxton
i J. Hart

12 J. Hewes
13 T. Heyward
14 €. Carroll
15 A. Clark

16 W. Hooper
17 B. Franklin
18

19 J. Bartlett
20

21

2

e G. Clymner
24 B. Harrison
25

26

27

28

29

30

3

Figure from Lewis and Denenberg’s Data Structures & Their Algorithms.




Hash Tables

Separate Chaining

8388

1 A

2 i

3

4 E—D[J.Adams [@+»{ wW.Floyd |/}
5

6 i

7

8 [®f—»{J Hancok [/]

9

10 ;,.—vi C. Braxton | @+ J. Hewes /]
1 [@d

13

14 ._/-PI C. Carroll  |@4» W. Hooper /]
15 [@d

16 i‘*l A Clark |@}» W.Elery [/]
17 i | B. Franklin |/

18

19 [@}— J. Bartlett [@+P| S.Chase |@1P| B. Gwinnett |@4—>{ L. Hall L1
20

22

23 .,,,vl G.Clymer |@}»{ E.Gery |/]
24 [@
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Figure from Lewis and Denenberg’s Data Structures & Their Algorithms.




Computer Science 50
Introduction to Computer Science |

Harvard College

Week 6

David J. Malan
malan@post.harvard.edu

————



