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Cambrldge IN Blnary
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FoxTrot in Binary

THIS SAYS YOU'RE ALLOW ME
I MEED You SUPPOSED To Do FoUR 1SN'T ALLowW ME  To EXPLAIN
To SIGN OFF 100 SIT=UPS. YoUu 100, JASON. To EXPLAIN  THE TERM
oM MY REALLY DD THAT I DD THE COMCEPT FAT
PHYS-ED ] oF BINARY CHAMCE."
HUMBERS. I




ASCII

Dec Hx Oct Chat Dec Hx et Himl Chr  |Dec Hx Oct Himl Chr] Dec Hx Oct Himl Chr
0 0 000 WNOL (rmall) 32 20 040 =#32; Space| 84 40 100 &#64d; [ 96 60 140 =#96;
1 1 001 30H (start of heading) 33 Z1 041 &#33:; ! 65 41 101 &#65; L | 97 61 141 &«#37; &
2 2 002 3T (start of text) 34 22 042 =#34: "7 65 42 102 «#66; B | 98 62 142 s#98; b
3 3 003 ETX [(end of text) 35 Z3 043 &#35:; # a7 43 103 &#a7: C 99 53 143 &#99: C
4 4 004 E0T (end of transmission) 36 24 044 &#367 § 68 44 104 «#65; D |100 64 144 &#100; d
5 5 005 ENQ [endquiry) 37 25 D45 &#37; % 69 45 105 &#69; E |10l 65 145 &#101; e
6 & 006 ACE (acknowledge) 35 26 046 &#38; & 70 46 106 s#70; F [l0z 66 146 s#l02; €
7 7 007 BEL (bell) 39 27 047 &#39: 71047 107 &#71;: O (103 67 147 &#103; o
& & 010 BES (backspace) 40 25 050 &#40; | 72 45 110 &#72; H [l04 68 150 &#104; h
9 9 011 TAE (horizontal tab) 41 29 051 &#41: ) 73 49 111 &#73: I |105 69 151 «#106; 1
10 & 0l2 LF (NL line feed, new line)| 42 24 052 &#da; 74 44 112 «#74: T (106 g4 152 &#1068; 1
11 B 013 VT (wertical tah) 43 ZB 053 &#43: + 75 4B 113 &#75: K (107 6B 153 &#107: k
1z C 014 FF (NP form feed, new page)| 44 2C 054 a#dd: | 76 4C 114 &#76: L (108 &6C 154 s#l058:; 1
13 D 015 CR  (carriage return) 45 ZD 055 &#4d5; - 77 4D 115 &#77; M |109 gD 155 &#109; I
l4 E 0lg 30 (shift out) 46 ZE 056 &#46: . 75 4AE 1le &#78; N (110 6E 156 &#110; 1
15 F 017 3T  (shift in) 47 ZF 057 &#47: F 79 4F 117 &#79: 0 |111 AF 157 &#1l1l; o
16 10 0zZ0 DLE [(data link escape) 43 30 060 &#48: 0 80 50 120 &#30; P |112 70 160 &#¥ll2: p
17 11 021 DCLl (device control 1) 49 31 06l &#49; 1 8l 51 121 &#81; 0 (113 71 18l &#l13; o
158 12 022 DC2 (device control Z) 80 32 0RZ &#50; 2 82 52 12% &#32: B (114 72 1pZ =#£114; ¢
19 13 023 DC3 (dewice control 3) 81 33 063 &#51: 3 83 53 123 &#33; 3 |115 73 163 =#ll5; =
20 14 024 DC4 (device control 4) 52 34 Ned &#5Z; 4 g4 54 124 «#84: T |116 74 led &#1la; .
2l 15 025 NAE (negatiwve acknowledge) 53 35 065 &#53; 5 85 55 125 &#85; U [117 75 le5 &#117; 1
22 16 026 3YN (synchronous idle) 54 36 06n &#5d; 6 g6 56 126 &#36: V [113 76 16 &#l18; ¥
23 17 027 ETE (end of trans. block) 85 37 067 &#55: 7 g7 57 127 &#87: W |119 77 167 &#ll9;: w
24 158 030 CAN (cancel) 56 38 070 &#556; 8 85 58 130 &#458; X (120 78 170 &#lz20; =
25 19 031 EM  (end of medium) 87 39 071 =«#57: 9 89 59 131 &#39; ¥ [121 79 171 &#l21; ¥
26 1d 032 3UE [(substitute) 53 34 072 &#58; : a0 5& 132 &#90; Z |122 74 172 &#lZ2; =
27 1B 033 ESC [(escape) 89 3B 073 &#59: ; 0l EB 133 &#91;: [ |123 7B 173 &#123: |
28 1C 034 F3 (file separator) 60 3C 074 &#60; < 92 BC 134 &«#92; v |124 7C 174 &#124;
29 1D 035 G5 ([group separator) Al 30 075 =#0l: = 93 ED 135 &#93:; 1 (125 7D 175 &#125;
30 1E 036 B3  (record separator) 6z 3E 076 &#0=Z; > 94 5E 136 &#94: * (126 7E 176 &«#l=Z06; -
3l 1F 037 U3 (unit separator) 63 3F 077 &#63; 2 95 5F 137 &#95:; _ (127 7F 177 &#127; LEL

Source: www.ascitable.com



Welcome to CS 50

Introduction to the intellectual enterprises of computer science.
Algorithms: their design, specification, and analysis. Software
development: problem decomposition, abstraction, data structures,
Implementation, debugging, testing. Architecture of computers: low-
level data representation and instruction processing. Computer
systems: programming languages, compilers, operating systems.
Computers in the real world: networks, security and cryptography,
artificial intelligence, social issues. ASS|gnments iInclude extensive
programming in the C language and PHP.

This course, when taken for a letter grade, meets the Core area
requirement for Quantitative Reasoning.

————



Expectations

.. Attend all lectures and sections

:: Complete eight problem sets
> Take three quizzes

> Produce a final project



Grades*

> Problem Sets (best 7 outof 8) 65%
it Quizzes (best 2 out of 3) 20%
:: Final Project 15%

* You may take the course pass/falil.

———



Website

www.fas.harvard.edu/~cs50/

(cs50.0rg)



Emall

csb0@fas.harvard.edu



Bulletin Board

Forums
MAIN THEME TOPICS POSTS
Announcements 1 1
Final Project |deas 1 1
Other 1 1
Problem Sets 1 1
Technical Support 1 1

————



Books

For Those Less Comfortable

A = Al ITE RFGINNER'S ..

The fli-.'m“'\.. informative
way to leam the ( Language
. I -
! i
e .

Second
Edition




Books

For Those More Comfortable

Programming in C

A complete introduction to the C programming language




Books

For Everyone
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Books

For Aspiring Hackers

Hacker’s
Delight

Henry S. Warren, Jr.

9 . 31
11112 = 11100001 o
pop(x) - z (x << i)
i=0
George Boole
1815 - 1864
2Mp, +230p 4229, + ... +2%,

xBy=(x|y-(x&y)
x+y=(x|»t+t{x&y)

Num factors of 2 in x =

log4(x & (-x)), x#0




Sections




Head TFs

22




Supersections




Office Hours




Virtual Office Hours
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L ectures
Week O

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

'-'.-—-—--.._____
e J

@ hello, waorld I

————



L ectures
Week 1

C, continued. Source code. Compilers. Object code.
SSH. SFTP. GCC. Functions. Standard output.
Arithmetic operators. Precedence. Associativity. Local
variables. Types. Casting. Standard input. Libraries.
Make. Comments. Boolean expressions, continued.
Conditions, continued. Loops, continued. Constants.

#include <stdio.h>

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

{

printf ("hello, world\n");

}

————



L ectures
Week 2

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




L ectures
Week 3

Linear search. Binary search. Asymptotic notation.
Recursion. Selection sort. Bubble sort. Insertion sort.
Pseudorandomness.
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L ectures
Week 4

Debugging software. Designing software.
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Image from http://www.history.navy.mil/.




L ectures
Week 5

Mergesort. Quicksort. Structures. Dynamic memory
allocation. Pointers. Heap. Digital forensics. File I/O.

Cext

initiali=sed data

uninitialized data

heap

I
1
~

i
|
|

stack

environment variables ‘




L ectures
Week 6

Singly linked lists. Doubly linked lists. Binary search trees.
Heaps. Heapsort. Hash tables. Tries.
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Image from Data Structures & Their Algorithms.




L ectures
Week 7

Huffman coding. Bitwise operators.




L ectures
Week 8

Preprocessing. Compiling. Assembling.
Linking. CPUs. Ant-8.

# Dan Ellard -- 01/19/2000

# hello.asm—— An Ant-8 "Hello World" program.

# Registers used:

# r2 - holds the address of the string

# r3 - holds the address of the end of the loop

# r4 - holds the next character to be printed.
lc r2, $str_data # load the address of the string into r2
lc r3, $endloop # load address of the end of loop.

loop:
1d1 rd, r2, 0 # Get the first character from the string
beq r3, r4, r0 # If the char is zero, we’re finished.
out rd, ASCII # Otherwise, print the character.
inc r2, 1 # Increment r2 to point to the next char
jmp $loop # and repeat the process...

endloop:
hlt

_data_: # Data for the program begins here:

str_data:

‘byte :‘H?' JeJ’ :‘l?, :‘l?’ JOJ’ F I
‘byte :‘INT?' JOJ’ :‘I-?’ :‘l?’ JdJ’ :‘\n?’ O

# end of hello.asm




L ectures
Week 9

Secure coding.

D



L ectures
Week 10

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

¥JHarvard College's Computer Science 50: Introduction ko Computer Science I - Mozilla Firefox 3|

Fle Edit View Hgtory Bookmarks Tools  Help

- - @ ﬁ |G hetpuisummn. Fas harverd,edujecs50] [ sooge

)

& Harvard College's Co...

You are not logged in. Log in.

¢s50 :: introductiontocomputer harvard

David 1. Malan, Instructor
school of Engineering and Applied Sdierces
malan@post.harvard edu

"Demanding, but definitely dosble. Social, but educational. A Focused topic, but broadly spplicable skills. <5 50 is
VIRTUAL TERMINAL ROOM ] the guintessential Harvard course.”

Computer Science S0: Introduction to Computer Stience I is a first course in computer science at Harvard
College For concentrators and non-concentrators alike. More than just teach you how to program, this course
teaches you how to think more methodically and how to solve problems more effectively. As such, its lessons are
applicable well beyond the boundaries of computer science ikself. That the course does teach you how ko
program, though, is perhaps its most empowering return. With this skill comes the ability to solve real-world
Bulletin Board = problems in ways and at spesds bevond the abilities of mast humans,

Final Project x

FREQUENTLY ASKED QUESTIONS
Why should T kake C5 507

Ta be sure, C5 50 has 5 reputation that, sach year, does scare some humans away (including, back in 1995, at
Grades : least one member of the staff). The course indeed involves upwards of ten hours of wark per wesk. But
programring is simply one of those arts that you learn anly by deing. The mare you put inko this course, the

Lectures more you gat out of it Flus, with your Final project, you might even leave your mark,
Office Hours
This vear, the course will intraduce students ko PHP (and 'Web-based programming) in addition ko C.
Podcast
Problem Sets = €5 50's first lecture will take place in Sever Hall 113 from 10:00 A.M. until 11:00 A.M, on Manday, 17 September
b 2007,
Resources
N Available at left is the course's syllabus, along with answers to frequently asked questions and much mare,
Sections
Software :
el Thinking about taking €5 502 The staff will be holding casual “Should 2" sessions during shopping period,

Do drop by to chat with s, hsar from Former students, bounce your concsrns off somenne, ske.:
Supersections :

= Monday, 9/17, 4:00 P.M. —5:00 P.M., Sever Hall 113

= Tussday, 918, 4:00 P.M, —5:00 P.M,, Sever Hall 113

u Thursday, 9/20, 4:00 P.M. - 5:00 P.M., Sever Hall 113

Syllabus :

Copyright

007, David 1. Malan. All rights reserved.

Done [a 4




L ectures
Week 11

To be announced.




L ectures
Week 12

Fun. EXxciting conclusion.




Problem Sets*

> Problem Set O: Scratch

> Problem Set 1: C

' Problem Set 2: Crypto

: Problem Set 3: The Game of 15

. Problem Set 4: Forensics

2 Problem Set 5: Mispellings**

> Problem Set 6: Huff'n Puff

: Problem Set 7: XHTML + PHP + SQL

* Hacker Editions too.
** Yes, we know.

——



Final Project*

i Make something useful.
> Solve an actual problem.
:: Somehow impact campus.

* Strive to make something that outlives this course.

————



Should | (take CS 50)?

:: Monday, 9/17, 4p — 5p, Sever 113
> Tuesday, 9/18, 4p — 5p, Sever 113
> Thursday, 9/20, 4p — 5p, Sever 113



Programming




Algorithms

1)  Stand up.
2)  Assign yourself the number 1.

3) Find someone else that is standing up.
(If no one is standing, remain standing until I call on you.)

4y  Add your number to that person’s number;
the total is your new number.

55  One of you should then sit down.
6) If you're still standing, go back to step 3.

————



Algorithms

1) let socks on feet =0
2) while socks_on_feet 1= 2

3) open sock drawer

4) look for sock

5) if you find a sock then

6) put on sock

7) socks on_feet++

8) look for matching sock

9) if you find a matching sock then

10) put on matching sock

11) socks on_feet++

12) close sock drawer

13) else

14) remove first sock from foot
15) socks _on_feet--

16) else

17) do laundry and replenish sock drawer

————



Hello, C!

hello.c

#include <stdio.h>

int
main (int argc, char * argvlI])

{
}

printf ("hello, world\n"):;

————



Hello,

#include <stdio.h>

int

main(int argc, char * argvlI])

{

printf ("hello, 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



Hello, Scratch!

Hellol.sb
m
i |

M hella, warld I




Statements




Statements

when clicked
S hello, world _fur il secs
wait Secs

CELTH hello, world BTN 1 BET

vrait Secs

CEVM hello, world SEETOR 1 BET-Te

Hello{2,3}.sb

vhen clicked

play sound meow |

wait SBCs

play sound meow |

wait sacs

Pl-EI'!ll' sound meow |



Boolean Expressions

tuuching mMmouse-pointer ’

mouse down?



Conditions

JJ-




Conditions
Hello{4,5}.sb

== e
e i e

| when clicked when clicked

pick random [ to {0 = B

play sound meow play sound rmeow




Loops

| 10 |




forever
play sound meow

wrait SeCs

Loops
Hello{6,7,8}.sb

.. when clicked

touching mouse-pointer

play sound meow

wrait SBCs

: vhen clicked

play sound roar
wrait sacs
else

play sound meow

vrait SeCs




Variables
{Count,Hello9}.sb

| when clickea_

| when clickea__

set counter to set number to

forever

say number
say counter for [ secs

I:Jait B secs

B umber < B

PlEI'!ll' sound meow

change counter by




Threads

Movel.sb

_,..—F-_-—-—h._‘_‘__
| when clicked

forever

touching =&dge |2

play sound m

if on edge, bounce
turn G degrees
nmowe steps

else

nmowe steps




when clickF_:l;l_

go to x: GED y: €5

touching =edge

if on edge, bounce

Threads

Move2.sb

| when clicke-ugl_

go to x: @) y:
point in direction [ pick random to (K5}

forever

if touching bird

play sound roar

I_st_up script

point towards bird

move steps




Threads

Hello10.sb

clicked ‘when  clicked
set muted to i}

muted = [i}

play sound meow key space | pressed?

muted = i}

wait secs

set muted to
else

set muted to i}




Threads
David.sb

[ when | clicked “when - clicked
zet size to go to x: ¥
go to x: [ ¥:

set score to 1)

point in direction ETED

clear graphic effects | when up arrow

go to front

set y to

point in direction k3

point in direction ENE

set x to pick random GER) to ()
F}Et [ 0.5 JEE

say i

if e |3 touching rightGlove

move [E1) steps
turn G degrees

play drum for secs
L =top that turn G degrees

move [B3) steps
_keyr pressed

peoint in direction k3

CELN T got pwned!

Et_np script | w | key pressed
change = by B




sl ey

F e«
when clicked

key spice | pressed?

say for SEeCs

eyant

Events

Marco.sb

when I receive =vent |
say M) for secs




Oscartime

Oscartime.sb

Fueay

SESAME STREET

———




Oscartime

Displaying the Instructions

sy
SESAME STREET

Drag as much falling trash as you can
to Oscar’s trash can before his song ends!

0
E———

_— ——
- P
Oscartime
malan@ post.harvard.edu showr




Oscartime
o Making Trash Fall

point in direction

am
SESAME STREET|

go to x: | pick random QL) to y: EENP @

wait ﬂ SECS
show
go to front

forever

if mouse down?  and touching mouse-pointer |2 “and my_click =i} and ° good_click = i}

set good_click to R
k

set my_click to
F_—

my_click = i}
mowe o steps
| — e

| =—

if playing = and distance to Oscar =) and not mouse down?

hide

[ S—

broadcast =

= ————

wait Secs

*

go to x: [ pick random S to ¥:
3

show
L —

—_ —




Oscartime

Implementing Dragging

-~ e ——
' when I receive trash_click |

forever

. mouse down? _

go -tu mouse-pointer
L- r

else
set good_click to &)
Y
set my_click to ()

=%




when clicked

Oscartime g

. . . . go to x: BEN) y: BED
Imposing a Time Limit

set playing to
szet score to m
set scoring to @

play sound soundtrack

| wait BTy secs

set playing to

st costume to

|:l';t SBCS

st costume to

|w§t [INRRSEES
Thanks for all the
trash!

st costume to
::Et (I8 secs
st costume to
|:J§t [INg secs

set costume to

@ 5




Oscartime ~ =

Keeping Score Fet scoring to P

vait fiE) secs

set costume to

Frﬁt SBCSs

set costume to

it €@ sece

set costume to °

set costume to

set costume to oscard
1. :change score by ﬂ

Say sScore

it € secs

hsa!_.r nothing

set costume to

Frﬁt m SBCS

set costume to

Frﬁt m SBCcs

set costume to oscarl

Frﬁt m SBCcs

set scoring to m
L — —




Oscartime

Raising Oscar’s Lid 3

=k

when clicked

forever

if playing = 9 and " not  scoring =

if distance to Trazh < or distance to Sneaker C or distance to Mewspaper L or

st costume to o0scar,
L —

else

set costume to oscarl
L —

L —

— —




Scratch Meets C

m
when J

U hella, warld

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

{

printf ("hello, world\n");

}

————



Statements
Scratch v. C

1M hella, world

printf ("hello, world\n");

————



Boolean Expressions
Scratch v. C

(x < vy)
((x < vy) & (y < z2))

————



Conditions
Scratch v. C

if (x < v)

{

Cx <y printf ("x is less than y\n");

w H iz less than v I }

- else if (x > vy)
x>y {
w”‘i greater than y | printf ("x is greater than y\n");

wﬂis aqual t-:nl,ll }

. else

{

printf ("x is equal to y\n");

}

————




Loops

Scratch v. C
while (1)
ENEE {
say printf ("Hello!\n");
}
. for (1 = 0; i < 10; i++)
<oy [T {

printf ("Hello!\n");

}

———



Variables
Scratch v. C

int counter = 0;
while (1)

{

sat counter to

say counter printf ("$d\n", counter);

change counter by counter++;




Computer Science 50
Introduction to Computer Science |

Harvard College

Week O

David J. Malan
malan@post.harvard.edu

————



