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Image from http://www.questexperiences.com/quest2/movieadventures/default.asp.




How to Write a Program in...

C++
Java
ISP
Perl
PHP

see
hai.{cc,lisp,php,pl}, Hai.java

————



Bugs

Photo # NH 96566-KN First Computer "Bug"., 1945
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see
buggy{1,2}.c

Image from http://www.history.navy.mil/.




Casting

int 1 = (int) 'A';
char ¢ = (char) 65;
see

ascii{l1l,2,3}.c, battleship.c

———



Functions

Parameters and Arguments

99 bottles of beer on the wall,
99 bottles of beer,

Take one down, pass it around,
98 bottles of beer on the wall.

see
beer{1,2,3,4}.c

Image from http://z.about.com/d/tvcomedies/1/7/n/5/-/-/homer_simpson.jpg.




Functions

Scope, Local Variables, Temporary Variables

void

swap (int a, int b)

{
int tmp;
tmp = a;
a = b;
b = tmp;
}

see
buggy3.c



Functions

Scope, Global Variables

void
increment ()

{

X++;

see
buggy4.c, global.c, buggy5.c

————



The Stack

Frames

fool)

fool)'s parameters

maint)

main()'s paramneters

———




Memory Management

Sneak Preview

text

initialized data

nninitiaslized data
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stack

environment wariakles
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Functions

Return Values

int
cube (int a)

{

return a * a * a;

see
return{1l,2}.c

————



Arrays

Anormal Aarray
variable:; variable:

int b; int a[4];

b d

ao]

You place a[1]
a value into
"b" with the

statement: al2]

b=5;
a[3]

You place
avalue into
Ilnll w‘ith u
statement
like:

a[2]=5;

orks

04 HowStuf i

see
array.c, buggy6.c, string{l,2}.c, capitalize.c

Image from http://computer.howstuffworks.com/c10.htm.




Free Resources

http://www.howstuffworks.com/c.htm

http://www.cppreference.com/



Command-Line Arguments

argc, argv

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

see
argv{l,2}.c

————



CS 50’s Library

(Memory Leaks)

bool

string

char GetChar() ;

double GetDouble() ;
float GetFloat() ;

int GetInt () ;

long long GetLongLong () ;
string GetString();

see
http://cs50.net/pub/releases/cs50/

————



Cryptography

Or fher gb gevax Ibhe binygvar!

_ Image from http://www.radioarchives.org/annie/. -ﬁ



Cryptography

Enigma Machine

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




Cryptography

Secret (Symmetric) Keys

' encryption ; decryption
plaintext ciphertext plaintext

Figure from http://www.nuitari.de/crypto.html.




Cryptography

Caesar Cipher

Image from http://commons.wikimedia.org/wiki/lmage:Hw-caesar.jpg.




Cryptography

Caesar Cipher

¢, = (p; + K) % 26
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Cryptography

Vigenere Cipher

= (pi+ k) % 26
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Cryptography ...
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FIGURE 3-14 DES.

_ Figure from Larry Nyhoff’s C++: An Introduction to Data Structures -I




Cryptography

Public and Private (Asymmetric) Keys

public key private key

|
()
4

encryption decryption
plaintext ciphertext plaintext

_ Figure from http://www.nuitari.de/crypto.html. ‘



Cryptography
PGP

Version: PGP Key Server 0.9.6

mQGiBEFMqoURBADaifCKsYkPBmVSMvspdLHLIAsbOxe4cyOieCA5SLQCUZi9Z+Yxu
OSMkbQ+VSAvtP31/709pNf6LsLU4ADASknZVB+GEfZZpiGnEd62gKDKNpj Vo2 0NRH
Xcd/4RpxE6aJWUWe2tPqLSCi3NFLPEhnfo5v9WyLRHjqdIQKc6vGAT41BQCg/5/1
vNpKhyA6VrFDIuozNWgKpAUD/11AHxPxfxLyn8K/Gv/wl0y97dRDqOvsRgkh57IT
YKy/Xjv4qzNWZ/dSXI7Fa/6xULRuYK6tcr5aI6bFVLBl4fIXn5tapcCdYLAMo2ap
Uf/+PRJIgSNUg4j50F5GjjiKco7FY1daF30y6DVQzjEtSHN2TFczVOMHIUax1Ip/U
DRjIA/9v0O0/MZ7FspAW1Z0dC13CxVSnig4oALGbNE7 6RViFGOL0bBYyVLVIBXMiIl
v8wxSbydqgxsvokPZ/uCO£fSqedO+19xmIEp/Luq4k20wKfyAB2U33+HkfzS8RM4zJ
Wyli8jXNzEfyFsqmJORKfrzJe7jXX34ZMfbPc3r39eR4w9lo+bQmUmouYWxkIEwg
Uml2ZXN0IDxyaXZ1lc3RAY3NhaWwubWl0LmVkdT6JAEYEEBECAAYFAKFMquoACgkQ
5DGedS1eYN7UGACgzEZmCLhzzVz2ke3/5curil83AiMAn3NOJx6SJOL3n2 £NAAar
7B5M0z9ZiQBGBBARAgGAGBQJBTK1BAAOJEKXUOAZz /b3Wi90oAoPYpdchyMLydUjzh
GxiwYxQEZS8uAJ91BLEYSFIIGYLgHz/QkcUS+Ps2N4kAVAQQEQIAFAUCQUyqhQUJ
AmpPgAQLAWIBAhkBAAOJEIdenepUv6CUVGQAOKNCajxfdNcl/LE73xvQLqg//YBRt
AKCl5mvYi3D+w+4NikeXcA+tQe9korkEDQRBTKQFEBAA+RigfloGYXpDkJXcBWyH
huxh7M1FHw7Y4KN5xsncegus5D/jRpS2MEpT13wCFkiAtRX1KZmpnwd00//jocWW
IE6YZbjYDe4QXau2FxxR2FDKI1dDKb6V6FYrOHhcC9v4TE3V46pGzPvOF+ggnRRh
44SpT9GDhKh5tu+PpONGCMbMHXdXJDhK4sTw6I4TZ5d0khNh9tvrdQ4X/£fayY98hs
ebByHThl+/bBc8SDESYrQ2DD4+jWCv2hKCYLrgqmus2UPogBTAaB81qujEh76Dyr0O
H3SET8rzF/0kQOnX0ne2Qi0CNsEmy2henXyYCQgN£fi3t5F159dSST5sYjvwgpOt8
MvZCV7cIfwgXcgK61glC8wXo+VMROU+28W6552zgg2gGnVgMU6Y9AVEPQB8bLQ6mMU
rfdMZIZJ+AyDVvWXpF9Sh01D49V1£f3HZSTz09jdvOmeFXklnN/biudE/F/Ha8g8VH
MGHOfM1m/xX5u/2RXscBqgtNbno2gpXI61Brwv0YAWCv19IjIWESI280gtI3kkQc2
azNsOA1FHQ98iLMcfFstjvbzySPAQ/ClWxiNjrtVjLhdONMO/XwXV00OjHRhs3jMh
LLUq/zzhsS1AGBGNfISnCnLWhsQDGcgHKXrK1QzZlp+r0ApQmwIGOwg9ZgRdAQZ+c
fL2JSyIZJrqrol7DVes91hcAAgIP/0zPNiJsHsHyJL56YF£TmOTm2016zXaGErmM
b6Ej2VhXQE] jUAOV+HZ30dm2rVa0XRIF4RU7AFaIUedGmbET /Zp5ulT9CAuwODRQ
wIaPdxXaS5HfEsDAwPC4rUigIg3wU7unWg8zKGy8gx+I0XgPvkUmdwb+vCZ0Zr1l0
LC/SvyXyPNb87RAN1ttuDspFQ4/puloxz/ICurJbBWx090c29yyXiGX8YHEF6NFa
UCSJH5W1£S9uIQEdip6dmFB7Q2qvOYHLF5nAg2zXvg8LzWI3dcxHOOXHVY2KkG1E
bndUtg8cI8yzl+I6Pdfgb0DWvmIVVSHIMLtuZBUY1D8vs0Z2K0//PcNMugHUSZEH
CAXwmrJAfzYhUSTP6P4YKqga/W4Cxwy897yaaZHoR3ighdDakMHrnDPAw4isGJ20]
PEXpzQ5H4i7PEqk+phVxiEhbLZbddz1ly0ZK/5dub5ci5mCwGZBVb9XTecZruwOe’7
PtWIVBVYhGBltUUfSF4wEwvoaxcC6EzFRpEgBRm+tgcgcfwlUlV9oywoMhL.QwBILD
VjnNkRoNuaEa208CnheehNUO5SNSASsSo04z2WWbkRGErZZaWiafLe+XhDC+hImWwO
dL5ZatkQ5qJp3GuFWO0F1dgaYJLY1KNn9P+cpLhPEqQ5Hg27vcULDalL5AMnKIbusS
SrRPIMhWiQBMBBgRAgGAMBQJIBTKgFBQkCak+AAA0JEIdenepUv6CUbCkAnl3adk2Jd
HcZLgEhuNLZPTye4 iNgRAKCtg+gBowVJ761YhVK2NMBi+8B3sw==

=j2zM

Ron Rivest’s public key from http://pgp.mit.edu/.




Cryptography

RSA

Public Key: (e, n)
Private Key: (d, n)

To Encrypt
c=pe modn

To Decrypt
p=cd modn

Ron Rivest’s public key from http://pgp.mit.edu/.




Cryptography

RSA: Generating Keys

1) Choose 2 large primes, p and g.

2) Compute n=p xq.

3) Choose e that's coprime to [(p—1) x (g —1)].
4) Computedst.(exd)%[(p—1)x(g-1)]=1.
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