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Radar played a major role in the Battle of England
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(a + b)° = 1
(a + b) = a+b
(a + b)? = a* + 2ab + b?
(a + by = a> + 3a’b + 3ab* + b’
(a + b)* = a* + 4a°b + 6a*b* + 4ab’ + b*
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class Dog
{

public string name;
public string bread;

public int age;

00‘ public void Bark()
\‘xoﬂ {

o
®)

static void Main(string[] args)
{

Dog dori
dori.age

new Dog();
3;

dori.name = "Dori";
dori.breed = "Mongrel";
dori.Bark();

}

1 - constructor no returns value
2. The name of the constructor is the

same name is the class.

TU Du-blin

Console.WriteLine(“Woof woof!”);

//Constructor works

public Dog()
{

}
public Dog(string name)
{
this.name = name;
}

public Dog(string name, string breed)
{

this.name = name;

this.breed = breed;

3. more than one constructor }
private protected internal 1 AFath
woaratul abions class AFather
(R o § {
R ' ’ °§ s 0& ?rotoctcd string name;
I int age;
Fust e 7/ } unavailable available
O protected class ASon:AFather
\ 1
1 v {
— ¢ _- public ASon(string name
3 {
base.age = 33;
@ 0% 6 base.name = name;
0 internal } }
public protected
class Program
{
Program exe ASon.dll static void Main(string[] args)
class AFather S P {

{ Clats: ASoniAFethe AFather af = new AFather();
protected string name; . public ASon(string name) ASon andy = new ASon("0laf");
internal int age; . available { }

} unavailable | base.name = name; }

class Program L base.age = 33;

‘ (stringl] args) :

static void Main(string[] args

{ ol & =
AFather af = new AFather(); {nternal e
af.age = 33; P
ASon andy = new ASon("Olaf");

}

}
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Caesar Cipher
C=(p+3) mod 26

. We can use the ordinal
positions of letters in a cipher to
generate this key:

. We can also rotate the

starting point. If we add 3 to every

number, we might use this key: 456 723

Vigenere Cipher To encrypt the message ABBA using the

keyword LAW, we might come up with the
An improvement we can make to the Caesar cipher ~ following table:
is to increase the number of keys.

Plaintext A B B A
While the Caesar cipher uses a - —
single key, the Vigenere cipher Prdinal Pesition B R .
uses multiple keys by selecting a Keyword (LAW) L A W L
keyword.

Keyword Ordinal Position12 (1 |23 |12
In the Vigenere cipher, for each
new letter of message, it is sum 13 3 |25 [13
enciphered using a different -

letter of the keyword. Ciphertext lM cy M

https://www.youtube.com/watch?v=B FJD7oCmDEH

Frequency Analysis https:/www youtube com/watch?v=sM0Zf4GN3oc K2 khan

e Another issue with Caesar ciphers is that an adversary may be able to crack the code
without a pin.

e For example, if we see a single letter word in the message, we might be able to guess that
the character or number represents I or A. From there, we might be able to discover some
patterns in the message.

e A pattern may be how frequently letters appear in the English language.

AB|IC|D|E|F|G|H|I |J|K|L|M

8.1%(1.5%(2.8%|4.3%(12.7%|2.2%|2.0%6.1%|7.0%(0.2%|0.8%|4.0%(2.4%

NIOIPIQ(R|S|(T|U(V|IW(X|Y | Z

6.7%|7.5%|1.9%|0.1%(6.0%|6.3%(9.1%|2.8%|1.0%(2.4%|0.2%|2.0%0.1%

o Some letters appear very frequently, such as E or T and some letters appear very
infrequently, such as J or K. Using these frequencies, we can look at what appears
frequently or infrequently in the cipher-text and perhaps find certain patterns.

e While for humans it might be tedious to conduct frequency analysis to decode a message,
a computer can do it very quickly.
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