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Divide and Conquer
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http://www.youtube.com/watch?v=P4fcOLN9heU



Lolcats
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http://www.youtube.com/watch?v=3jDfSqtG2E4



http://www.youtube.com/watch?v=3jDfSqtG2E4
http://www.youtube.com/watch?v=3jDfSqtG2E4

Roll Call

1. Stand up.
2. Think to yourself: "I am #1.”

3. Pair off with someone standing, add your
numbers together, and adopt the sum as your
new number.

4. One of you should sit down, the other should go
back to step 3.



“Does everyone know more than me?”

I'm among "those less comfortable” 34 .4%

I'm among "those more comfortable” 13.6%

I'm somewhere in between 51.9%




Prior Coursework in S

71.5%

19.6%

6.2%

2.1%

0.3%

0.3%




Gender Ratio

Fall 2007

female
29%

Fall 2008

female
38%
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Binary




Binary

128s

64s

32s

16s

8s

4s

2s

1s
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Binary

128s 64s

W

999999

155



Binary

128s 64s

29999999
29999999
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Binary

99999999
99999999
99999909



Binary

99999999
99999999
99999999

\\\\\\



Binary

YHYYRYRY
PRIVILRY
ofolelolololelo
ofolodololologe
ofolelololofolo



ASCII

Dec_Hx Oct Char Dec Hx Oct Html Chr |Dec Hx Oct Html Chr| Dec Hx Oct Html Chr
0 0 000 NUL (null) 32 20 040 &#32; Space| 64 40 100 &«#64; [ | 96 60 140 &#96;
1 1 001 30H (start of heading) 33 21 041 &#33; ! 65 41 101 &#65; A | 97 61 141 &#97; a
2 2 002 STX (start of text) 34 22 042 «#34:; " 66 42 102 &«#66; B | 95 62 142 &«#958; b
3 3 003 ETX (end of text) 35 23 043 &#35; # 67 43 103 &«#67; C | 99 63 143 &#99; C
4 4 004 EOT (end of transmission) 36 24 044 &#36; § 65 44 104 «#65; D |100 64 144 &#100; d
S5 5 005 ENQ {endquiry) 37 25 045 &#37; % 69 45 105 &«#69; E |101 65 145 &#101; ¢
6 6 006 ACK (acknowledge) 38 26 046 &«#38; « 70 46 106 &«#70; F |102 66 146 &#102; €
7 7 007 BEL (bell) 39 27 047 &#39; ' 71 47 107 &«#71; G |103 67 147 &#103;
8 8 010 BS (backspace) 40 28 050 &#40; | 72 48 110 &«#72; H |104 68 150 &«#1l04; h
9 9 0ll1 TAE (horizontal tab) 4l 29 051 &#4l; ) 73 49 111 «#73; I [105 69 151 &#l05; 1
10 A 012 LF (NL line feed, new line)| 42 24 052 &#42; * 74 44 112 «#74; J |106 6A 152 &#106; ]
11 B 013 VT (wertical tab) 43 2B 053 &«#43; + 75 4B 113 &«#75; K (107 6B 153 &«#107; k
12 C 014 FF (NP form feed, new page)| 44 2C 054 &«#44; , 76 4C 114 «#76; L |108 6C 154 &#105; 1
13 D 015 CR (carriage return) 45 2D 055 &#45; - 77 4D 115 &«#77; M |109 6D 155 &#109; 1
14 E 016 50 (shift out) 46 2E 056 &#46; . 78 4E 116 &#78; N [110 6E 156 &#11l0; n
15 F 017 51 (shift in) 47 2F 057 &«#47; 79 4F 117 &«#79; 0 |111 6F 157 &#lll; O
16 10 020 DLE (data link escape) 43 30 060 &#438; 0 80 50 120 «#80; P |112 70 160 &#llZ; D
17 11 021 DCl (dewvice control 1) 49 31 061 &#49; 1 8l 51 121 «#81; 0 |113 71 161 &#113; d
18 12 022 DCZ (device control 2) S50 32 062 «#50; 2 82 52 122 &«#82; R |114 72 162 &«#ll4; ¢
19 13 023 DC3 (device control 3) 51 33 063 &«#51; 3 83 53 123 «#83; 5 |115 73 163 &#ll5; S
20 14 024 DC4 (device control 4) 52 34 064 &«#52; 4 84 54 124 «#84; T |116 74 164 &#ll6; ©
2l 15 025 NAK ([(negative acknowledge) 53 35 065 &#53; 5 85 55 125 «#35; U [117 75 165 &#1l1l7; u
22 16 026 SYN (synchronous idle) 54 36 066 &#54; 6 86 56 126 &«#86; V |118 76 166 &#118; Vv
23 17 027 ETE (end of trans. block) 55 37 067 &#55; 7 87 57 127 &«#87; W |119 77 167 &#l19; W
24 18 030 CAN (cancel) 56 38 070 &«#56; © 88 58 130 «#83; X |120 78 170 &#lz20; X
25 19 031 EM  {end of medium) 57 39 071 &#57; 9 89 59 131 «#39; ¥ (121 79 171 &«#l2l: ¥
26 1A 032 SUE (substitute) 58 34 072 &«#58; : 90 S5A 132 «#90; Z |122 74 172 &#l22; Z
27 1B 033 ESC (escape) 59 3B 073 &«#59; ; 91 SB 133 &«#91; [ |123 7B 173 &#123; |
28 1C 034 F5 (file separator) 60 3C 074 &«#60; < 92 5C 134 &«#92; \ (124 7C 174 &#l24; |
29 1D 035 G5 (group separator) 61 3D 075 &#6l; = 93 5D 135 &«#93; ] |125 7D 175 &#l25; |
30 1E 036 RS (record separator) 62 3E 076 &#62Z2; > 94 SE 136 &«#94; ~ |126 7E 176 &#l126; ~
31 1F 037 U3 (unit separator) 63 3F 077 &«#63; 7 95 SF 137 &«#95; _ |127 7F 177 «#l27; DEL

Source: www.asciitable.com
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Geek Humor

I NEED You
To SIGN OFF
ON MY
PHYS-ED
HOMEWORK,

THIS SAYS YOU'RE
SUPPOSED To Do
100 SIT=-UPS. You
REALLY DID THAT

FOUR ISN'T
100, JASON.

|

/

ALLOW ME
TO EXPLANN

| THE concePT

oF BINARY
NUMBERS.

ALLOW ME

To EXPLAIN

THE TERM
"FAT

CHANCE."
]
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Lectures
Week 0

Introduction. Bits. Binary. ASCII.
Programming. Algorithms. Scratch.
Statements. Boolean expressions. Conditions.
Loops. Variables. Threads. Events.




Lectures

Week 1

Functions, continued. Global variables.
Parameters. Return Values. Stack. Frames.
Scope. Arrays. Strings. Command-line
arguments. Cryptography.

e



Lectures
Week 3

Linear search. Binary search. Asymptotic
notation. Recursion. Pseudorandomness.
Bubble sort. Selection sort. Insertion sort.
Merge sort. Debugging.

AN || S22 || &2 || b | | S22 || S22 || b2 || S (| s

L D04 O O 004 004 D0 B0 O
Ly oo oy ooy ooy ooy oo o) o

El:b
==




Lectures
Week 4

Structures. Dynamic memory allocation. Stack
and heap. Pointers. Debugging, continued.




Lectures

Week 5

File I/O. Forensics. Linked lists. Stacks.
Queues.
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Lectures
Week 7

Heapsort. Huffman coding.

Valgrind. Bitwise operators. Hash tables.
Trees. Binary search trees. Tries. Heaps.
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Lectures
Week 8

-

800

TCP/IP. HTTP. XHTML. PHP. SQL.

This is CS 50

[ B l > ] hltpv//www.csSOAne!/

“This is CS 50.

20tk Ariversary

David J. Malan '99, Instructor
Harvard University
malan@post.harvard.edu
APP STORE |

CS 50°S FIRST LECTURE
THE Cs 50 FAIR [l

FAQs
Lectures
Office Hours
Papers
Problem Sets
Q Guide Results
Quizzes
Resources
Sections
Software
Staff
Syllabus

Virtual Machines

Ceiling Cat is... Save

CS 50 now fulfills Gen Ed's Empirical and ical req

Because of the new calendar (and Labor Day), CS 50's first few lectures will be W 9/2, F 9/4, W 9/9, and F
9/11. Thereafter, lectures will only be MW, never F.

You probably shouldn't click here.

Introduction to the intellectual enterprises of computer science and the art of programming. This course
teaches students how to think algori i and solve p efficiently. Topics include abstraction,
encapsulation, data structures, databases, memory management, software development, virtualization, and
websites. Languages include C, PHP, and JavaScript plus SQL, CSS, and XHTML. Problem sets inspired by real-
world domains of biology, cryptography, finance, forensics, and gaming. Designed for concentrators and
non-concentrators alike, with or without prior programming experience.

If you'd like to get a sense of the course, Fall 2007's videos are available at cs50.tv.

CS 50's First Lecture will be on Wed 9/2, from 1:00pm - 2:30pm in Sanders Theater; you can RSVP on
Facebook. For shoppers' sake, the second lecture will be on Fri 9/4, even though the course's lectures are
normally just MW 1 - 2:30.

Available at left are answers to FAQs, Fall 2008's Q Guide Results, Fall 2009's syllabus, and more.

Copyright © 2009, David J. Malan. Licensed under a Creative C Attribution-N cial-
Share Alike 3.0 United States License.

CS 50 is generously supported by Amazon Web Services, Bluebeam, Citrix, Dell, Google, Microsoft, and
VMware.

HarvardEvents | Harvard Jobs | HarvardMaps | HarvardNews | Shuttleboy | Log in.

LOLCAT OF TEH DAY

Sace Cat o rosdy o mseritivn
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Lectures
Week 9

-

DOM. CSS. Inheritance. JavaScript. Events,

continued. OOP. Ajax.
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Lectures

Week 10

Preprocessing. Compiling. Assembling.
Linking. CPUs.




Expectations

Attend all lectures and sections.
Complete nine problem sets.
Take two quizzes.

Produce a final project.

(No final exam.)




Grades

Problem Sets (best 8 out of 9): 60%
Quizzes: 30%
Final Project: 10%

You may take the course pass/fail.




Website
http://www.cs50.net/

Bulletin Board
Grades
Handouts
Resources
Software

Videos
Virtual Terminal Room




Books

None are required!
;

» Absolute Beginner’s Guide to C
» Programming in C

» How Computers Work

» Hacker’s Delight




Lectures

MW 1 - 2:30pm.
Plus this F and next F.

EE

l«« I »l
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Sections
Online sectioning begins Wed 9/9!

For “those less comfortable.”
For “those more comfortable.”
For those somewhere in between.




Staff

» Teaching Fellows

» Course Assistants

» Sysadmins

» AV, Producers, Videographers
» Scribes

» me




Office Hours

Start next week!
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Virtual Office Hours

Start in two weeks!

@ Elluminate Live! - YIRTUAL TERMINAL ROOM

File Session VYiew Tools Window Help

=0l x|

el =] 0 2 O =] & ]

</

- § Participants

O || & [@|_s| o[ & participants |1
& @ / O ik David J. Malan (Moderator) 4|
1 U & # O i John Harvard
2 U @ # O ik Jane Harvard (Me)

|
P 20f3 .]
¢ £ Hands Raised 2

- &) Chat

Show IAII

|
Send Ito |This Room LI

~ U Audio

L@ili——

- # whiteboard - Main Room

M A b p I'.-’-.'E|IZIZII'|'|E to the Virtual Terminal Room

harvard

N
E welcome to the
5 Virtual Terminal Room
-

“:I_‘_:\\ G Participants
\-\.:_‘_::_*_'-.__\ & (v & |®|_s| o] Participants [ty
\"*Q:::_\.J U @ O & David J. Malan (Moderator) 4|

W &) 4 O 4k Jane Harvard (Me)
U & # O ik John Harvard

[]

&0 3 €
v £ Patticipants
y

4 Click to “raise your hand.”

;l |V Follow Moderatar.

=4~ (D =




Workload

0 -5 hours

5 -10hours

10 - 15 hours

15 - 20 hours

20+ hours

4.0%

30.4%

33.3%

17.4%

6.9%
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0: Scratch









3: Game of Fifteen
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4: Sudoku



5: Forensics






Teh Computer Sci-

ence 50 learnz you

VWV \ NSNS

about intertubes 1in
teh cloudz. David J.

VWV \N\ANANANN

Malan will pwn u

gvtyvv so watch out!

6: Mispellings



7: (550 Finance



Address:

1 Oxford St
Cambridge, MA 02138

Get directions: To here - From here

Search nearby - Save to My Maps
Edit ™

Harvard
University

8: Mashup




THE

CS 50







Algorithms

1
2
3
4
5
6
7/
8

9

10
11
12
13
14
15
16
17

let socks on feet =0
while socks _on_feet I= 2
open sock drawer
look for sock
if you find a sock then
put on sock
socks on_feet++
look for matching sock
if you find a matching sock then
put on matching sock
socks on feet++
close sock drawer
else
remove first sock from foot
socks on feet--
else
do laundry and replenish sock drawer
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0 hai, !

hai.c

-

#include <stdio.h>

int
main(int argc, char *argv|[])

{
}

printf("0 hai, world!\n");




0 Hai, !

-

#include <stdio.h>

int

main(int argc, char *argv[])

{

printf("0 hai, world!\n");

}

10000011
00000000
10010000
00001011
00000000
00000000
00000000
01110000
00000000
00000000
00000000
11111111
10010000
00101110
10110000
10110000
10100000
10110000
00000000
00000000
00000000

00000001
01000000
00000000
00000001
00100000
00100000
00000000
00010000
00000000
00000000
00100000
11111111
10000000
01100100
00000100
00000100
00000001
00000100
00000000
00000000
00000000

00010001
00000000
00000000
00001011
00000000
00000000
00000000
00000000
00000000
00000000
00000000
11111111
00000000
01111001
00000000
00000000
00000000
00000000
00000000
00000000
00000000

00000000
00000000
00000000
00000011
00000000
00000000
00000000
00100000
00100000
01000000
01000000
11111111
01000000
01101110
00100000
00100000
00000000
00000000
00000000
00000000
00000000

[..

00111101
00000000
01010000
00001010
00000000
00000000
00000000
00000001
00000001
00000001
00000001
11111111
00000001
01100001
00000001
00000001
00000000
00000000
00000000
00000000
00000000

.

11111100
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
11111111
00000000
01101101
00000000
00000000
00000000
00000000
00000000
00000000
00100000

01110100
00000000
00000111
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
11111111
00000000
01101001
00000000
00000000
00000000
00000000
00000000
00000000
00000000

00111101
00000000
00110000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
11111111
00000000
01100011
00000000
00000000
00000000
00000000
00000000
00000000
00000000




0 hai, Scratch!

Hail.sb

./"‘ — ——
when - clicked

VN Oh hai, world!




Statements

VO hai, world!

play sound meow |




Statements

Hai{2,3}.sb

when  clicked

' when ' clicked

CEVN O hai, world! BT secs

wait B secs

EVH O hai, world! RS secs

wait ) secs

EVH O hai, world! RS secs

play sound meow

wait §J secs

play sound meow

wait ) secs

play sound meow




Boolean Expressions

touching mouse-pointer |2

mouse down?

. -and . -




Conditions

=




Conditions

Hai{4,5}.sb

when : clicked

play sound meow

when ' clicked

if

pick random f§ to 1) < D

play sound meow

S



Loops




Loops

Hai{6,7,8}.sb

when clicked when clicked

forever forever

play sound meow if_ touching mouse-pointer

I";it 2 P play sound meow

wait 8 secs

touching mouse-pointer |2
play sound Lion3 |until done
else

play sound meow




Variables

Count{1,2}.sb

when . clicked

set counter |to m

forever

say counter for §J secs

:.r;it B secs

change counter |by

when . clicked

set number |to pick random E§ to

say number

if number < 3

play sound Sheepl

60



Arrays

add to inventory

n B inventory

insert at of inventory

replace item of inventory

item of inventory
length of inventory

with

61



Arrays

FruitcraftRPG.sb

when I receive outside |

forever if = touching hero

add [BIELEE to inventory

2
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Threads

Move1.sh

v,’

when

- clicked

go to x: 0 y: 0
point in direction ElG

forever

touching =dge |2

play sound Scream-male2

turn (& degrees

move a steps

until done
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Threads

Move2.sh

~
/when ' clicked /when - clicked
go to x: BEN) y: §E0) go to x: BEN) yv: BE)
point in direction C5hd
forever
.if_ touching edge |2 touching bird |2
if on edge, bounce play sound roar
:;Gp script
not touching cat |? -
el et are point towards bird
- move P steps
Y

64



Threads

Hai10.sb

when clicked

forever
muted = a

play sound Sealion

when clicked

set muted |to [i]

forever
key space |pressed?

muted = a

set muted

65




Threads

David.sh

- 77“7__ ) B
when ;- clicked when - clicked

set size to %0 go to x: Al -140
go to x: (1) v: €5 point in direction m
set score [to (i)
point in direction ElAS o e S
clear graphic effects when M key pressed
forever go to front
point in direction ElAd set y to
set x to 'pick random EEI) to EEL) point in direction (i}d
[:u;it 0.5 B

Say H turn (& degrees

if " touching leftGlove |2 or touching rightGlove |2 play sound Glass2

N stop that rest for () beats

change score |by turn (& degrees
point in direction ' pick random ) to E[) move @31 steps
change color |effect by

./ D e e———
if  score > §H when left arrow | key pressed

point in direction {ikd change x by a

V|1 got pwned! — L ———

'stop script when right arrow | key pressed
— " change x by G




Events
Marco.sb

-

when ' clicked

forever

if key space | pressed?

SN Marco! BTN 2 JEY
|T)Ehadcast event |
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Sensors

singer.sh, Masquerade.sh, davidwu.sh

slider

| alligator clips

68



Oscartime
Oscartime.sb




