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class Dog

{

public string name;
public string bread;

public int age;

public void Bark()

e (kv TU Du-blin

Pr. Bryan Duggan

00¢
\f‘oo‘ {
Console.WriteLine(“Woof woof!”);
op
}
M~

static void Main(string[] args)

{
Dog dori =
dori.age = 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.

new Dog(); //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
L-“;’lt“l‘t‘a“s Elass AFather
4 ' 4 T . -
&l %,’-f y IL A 0& ?rotected string name;
I 5 ( int age;
 TEREA ' v } unavailable available
? Appn protected class ASon:AFather
n
! {
- A - 1 ‘ public ASon(string name
A A , {
( base.age = 33;
% 1 0% 6 base.name = name;
1 }
} \; internal }
public | protected
i class Program
‘ {
Program.exe | ASon.dll static void Main(string[] args)
class AFather o W,‘ ks T {

{ zlass ASon:ARather AFather af = new AFather();
protected string name; .. public ASon(string name) ASon andy = new ASon("Olaf");
internal int age; .. “Tavailable { }

} unava”ab'e~;,»i_\t“\“a~ base.name = name; }

class Program T base.age = 33;

{ }

static void Main(string[] args)
{

AFather af = new AFather();
af.age = 33;
ASon andy = new ASon("0laf");

10






(October 6, 1866 —

TN o | duly 22,1932

first transmission of
speech by radio
(1900), and the first
two-way
radiotelegraphic
communication across

uM the Atlantic Ocean
(1906)

AM

foorsiw |
Reginald A. Fessenden
(October 6, 1866 — July 22, 1932)

"Hn oaHa opraHusaums, 3aHMMAIOLLAACS KaKoii-nMbo KOHKPeTHON obnacTbio
[AEATenbHOCTU, HUKOrAa He n3obpeTaeT kakue-nubo BaxHble pa3paboTku B 3TOW
obnacTu unu He BHeApAET Kakue-nnbo BaxHble paspaboTku B 3Toin obnacTu Ao Tex nop,
noka oHa He ByaeT BbIHYXaeHa caenaTh 3TO U3-3a BHeLWHeN koHKypeHumu.." Oxford
University Press. The Quarterly Journal of Economics , Feb., 1926, p. 262.

Battle of Britain

(3 month 3 weeks) 1 e
10.07-31.10.1940 i -
.‘ X %
b &
- w : h»‘ » : 3
_Transmitting anternas

Radar played a major role in the Battle of England

E

V=K log m

Where W is the speed of transmission of intelligence,
m is the number of current values,
and, K is a constant.

Ralph Hartley H = log S
(81:1888-1970)

log sn.
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Sampling. Kotelnikov-Nyquist Theorem
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(kT) /
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00,/ -
T kT 1

N Nyquist intervals

Text
Time intervals T, through which readings s \
(kT) are taken, are called Nyquist intervals.

. Sine with Sampling at
h period T T/2

' Sample here

ample Here sample Here

x(kTh frequency Sample
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T
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Sir Dr. D. MacKay,

University of Cambridge
(22 April 1967 — 14 April 2016)

\
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AI Crypto

"I believe in clean energy,
but | also believe in mathematics"

[1 0 |( 1 010 1 1

Transmitted data unit

Parity bit

Transmitted data unit

s ENCODER t CHANNEL r DECODER S
f=10%
REDUNDAN REDUNDAN I RENGAY
GLASS, GLASS,
& | Lﬁ N2 |
REDONDAN
GLASS.
1 1 0
Source Transmitted m m m
sequence sequence L‘% \ I 101 000 000
s : pery 010 111 000
0 000 : corrected errors
1 111 : undetected errors *
The repetition code Ry L‘Q 2 ‘ ﬂ 7,8
7.4. Hamming code. 4 7 AT AT
ol ’T G = (Y
2 v +flips v
satisfied not satisfied
vA 'A guess
this
was
v A flipped

1+1+0+0=0 1+1+0+1=1 @
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Impossible

A | Paretto \. point
al_| inefficiency  Ppareto
9 '8 7 k. «§m efficiency
8 S
© | Front Paretto 5, Pareto
-7 R s "\ efficiency 3
=l ; 1 -~ / -
B ! N 1/
ol N /(/ 1% %‘c (o Lurete
S . L
g | Parettq I A butter —_— \ The orange sector E-D-E is the
2 ! inefficiency | c LAGun most Pareto efficient - since an
&l Rt AL EL et bt . ) A
| ‘ . \ Paretto increase in one indicator leads
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inefficiency

Came Theory

Nash Equilibrium

Syears 5years | 20 years
remain T [confess kk => Nash eqllilibl’illm
silent ‘7,
£ Ha(x) Fr | Recognition; | Non-
n % recognition;
20 years 0 year NI year 1 year H](X) E
© 2010 Encyclopaedia Britannica. Inc.
Player 1 1 2
/’__.\“\ .
-~ Mafia - Recognition; | 1 ® g Psie <20
crime ring -5 % 0
Mar N
et Non- 2 | 0 -1
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1 Y
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Demand curve

Oil price hits 18-year low P
Brent crude, US dollars per barrel
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2 question - the first or second group

Z uonysand

X

Average number of questions =
2*0.25+ 2*0.25+ 2*0,25+ 2*0,25

Brin?

Say 2 2 Say YES to fas\? >\ | Say NO to the
NOto -q4¥< the second ' third only if it is
the if it is better n worse than all
first U ) than the the others
first
i Average number of questions =
A A JoN 1*0.5+ |2%0.25+|3%0,125+|3%0,125
/,,|1}|3) L 2P\\ ;/13(\ 1 \ B o
n N \
| \
ZJ\\ 2 \/‘f‘kﬂ AN
1 question - the first or second group
® O 0O o Question 1.
Q \ 'U} 3\\ ﬁ }\ 8 lsl::?slon
,{/} \Y f'zl\ ’»f‘| lkV |t N §' Zuckerberg?
l |! -
JJ W 2 L Y k Question 2. . 2*0.25
X Is this Sergey ’

Question 3.
Is this Stefan
from BMW?

3'0,125

So Prince
Saud

3'0,125

=2

Average number of questions =1,79

Quantifying information

e 1
p(i) logy, —
; ? p(i)

Quantifying information

I(x;)= long—l—J
p;

number of bits required to encode choice

50 billion

Mark Stefan
Zukerberg Brin Quandt
P(1)= P(2)= P(3)=
50% 25% 12 5%

/\

25 billion

Sergey

12.5 billion

12.5 billion

Prince Al
Saud
P(4)=
12,5%

ce
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m Caesar Clpher [a[rlc]oic]riafn]]a<]r M ofp[a]r[s[T]u]v[w[x]¥]|z]

1 . i L 1 v 1 v v Li
C=(u+3) mod 26 FEEXEEEEEETXEETEERRRRRREE!
(P ) [ofelr]als][a]x]L [min]cl=[a[n]s][T]u]v]wx]¥]z]~]B]c]
. We can use the ordinal A B IC DI.Y [z ABBA
positions of letters in a cipher to
generate this key: 12 3@ |-2526
o We can also rotate the A B IC DI.Y [z DEED
starting point. If we add 3 to every
number, we might use this key: AP B[R R
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
: h
: Whlle the Caesar. cipher uses a Ordinal Position R
single key, the Vigenere cipher
! uses multiple keys by selecting a Keyword (LAW) L A Iw

keyword.

Keyword Ordinal Position|12 |1 |23
In the Vigenere cipher, for each

new letter of message, it is Sum 13 3 25
enciphered using a different -
letter of the keyword. Ciphertext M C K

https://www.youtube.com/watch?v=BgFJD70CmDE ﬂ

Frequency Analysis https://www.youtube.com/watch?v=sMOZ4GN3oc 2 Khan

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

o 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.

A|B|C|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%

N|IO|P| Q|R|S|T|U|V W 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.






