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Massachametts institute

Resume of Lecture by Pr. Bob Gallagher from MIT M o iecimog o

|Grorge Boole (1815 1864) developed Boolean logic

; oy used in politics,
The principles of 1ogical thinking have been tnder- RIS

'$tood (and occasionally used) since the Hellenic era. feligion.and mostnon-

scientific areas

Boole’s contnbution was 1o show low !o..systemlz_é‘
hese principles and express them in equations (Colled
Boolean logic or Boolean algebra ). .

Claude Shannon (1916-2001) showed how Lo use Boolean
Mgebra as the basis for switching technology. This
oaribution systemized logical tiunking for computer /

d communication systems, both for the design ang’
gramnuing of the systems and their applications.
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First transmission

radiotelegraphic

/\/\ Cunan | O speech by
radio (1900), and
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1 } the first two-way
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Reginald A. Fessenden
(October 6, 1866 — July 22, 1932)

"Hu oaHa OpraHv3auus, 3aHUMaIOLLAACH Kakon-1nbo KoHKpeTHon obnacTeio
LNEeATeNnbHOCTH, HUKOraa He usobpeTtaeT kakue-nubo BaxHble pa3paboTku B 3TOW
obnacTu unu He BHeapseT kakne-nbo BaxHbie paspaborku B sToi obnacTu Ao Tex nop,
noka oHa He ByaeT BbiHyXaeHa caenaTh 3T0 3-3a BHELUHeN KOHKypeHuun.." Oxford
University Press. The Quarterly Journal of Economics , Feb., 1926, p. 262.

Battle of Britain
(3 month 3 weeks)
10.07-31.10.1940

Radar played a major role in the Battle of England

W=K log m

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

" H. Nyquist

rapnHartley I = g log, s
(81:1888-1970)

log s™.




Shannon Hartley Theorem

This is a measure of the capacity on s channel; it is impossible to
transmit information at a faster rate without error,

* C = capacity (in bit/s)
C=Blog,(1+S/N)  «B=bandwidth of channel
* S = signal power (in W)
*+ N = noise power (in W)
It is more usual to use SNR (in dB) instead of power ratio
l 1 l 5 l 10 10[ S—[ l_l - ® (as with terrestrinl and commercial communications syste
1 ] 6 l 15] 20[ 15L6 l 1 l - G4 S/N >> 1, then rewriting in terms of log10.

[1]7]21]35]3s]21] 7 [ 1| =— |C=Blog,u(3/N)=BIOR)gw(S_'N)=BS_N£
log,,2 10.log,,2 ~ 3.01]
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(a+b)P= @+ 3a% + 3abr +

(a+ b= a* + 4a*b + 6221 + dab® + b

(a4 b)* = a® + 5a°0 + 10a°0* +.10a%0* + 5ab* + b°
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AK BbIBYYbILb HOBYIO MOBY = 3aMEXHYIO Lii MOBY
nparpamaBanHs. [91a 3anexbiub ag wmartnikix
thakTapay: nepis 3a ycé, ag HasyHacui Yacy, aki
Bbl raToBbiA BbiaTKaBaub Ha BbIBYY3HHE MOBbI

nparpamasaHiss C# i nnatgopmel .NET
Framework (abo Core).
Hapauwue, 3aonbHacyi MeUb BaxHa, ane, Ha maw
AYMKY, raTa He ranoyHae. 19 morara 2024 r. — 23 morara 2024 r,
hitps:/bsu bynewsinedelya-1odnogo-yazyk_a-staruet-v-bau-d/
\ Kat 6 Ecyb aHanoris 3 BbiBYYSHHEM 3aMexHaW MOoBbl. AQHa 3 nepubix y

cBeUe CIHXPOHHbIX nepaknapubikay Kato Jlomb - sHa paina nepag
Lomb evieyysHHem samexHai moBbl Aasesauua, Ui MOXHa BbIA3ANALUL Ha
aanaTKi xaus 6 10-12 ransiv y Tbia3eHb Ha npauary 2-x rapoy (ycaro
(94: 1040-1248 rap3in). Kani ve - | He nagmaxsaiue cabe.
8.2.1909 fle 10 3anaeeqsny na apraxizaubli BHIBYYIHHA HATypanbHbiX MOY 3 KHIri

962003 «flk A BbIBYYaK MOBbI» (NPLIBE43EHBLI § Aanartky), Ha MO nornag,
v aKTyanbHbiA | ANS BbIBYY3HHA MOY LWNAXaM NparpamasaHHs.

AjKazaip Ha rTae nbiraiie Bam aanamoxa ratbl TICUIK,

Brikonsats aro Tpaba camactoiina, Ha npausry 3-5 13éu.

Aa Taro, konbKi nyHKTay Bbl npoitaseue 3anexsiub afa Bbibapy xyTkacui, 3 sKOM
MOXHa npauasalb. 3anyckaub yce kamasasl nenw 3 kadconi Start|Runjcmd.
NPAOMOBA. AnsiH ca cTeapanbHikay npaekty Apple Macintosh. [Ixag Packin
(61:09.03.1943 - 26.02.2005) BLICYHYY Ha MOV NOrNSA 3yciM NPasisibHbl O3YHT
Your Time Is Sacred; Your Work Is Sacred - 3 ratara BbiHikae, wTto ¥
‘abaBA3IKOBEIM NapaaKy HEaOXo[Ha 3axoyBalb NPaBeA3eHylo npauy - AHa CBATaA, |
yac, Ha fe BbinaTkaBaHbl, 6acuaHHbl. [Jef Raskin. THE HUMAN INTERFACE. Chapter 1.6].

«MpbiBniaHa KOXHYIO raa3iHy A CTBapaio P3a3epBOBYIO KONIKO CBaéN
npaubl 3 ganamora  3HepraHesanexHaw 3anamiHanbHau
npbinagsl, AKkas moxa Obiub (i3iyHa BLIMATA 3 KamnyTapa i TakiMm
ybiHam abapoHeHa ag nobbix HevakaHacyay y Aro npawb!.

Akpamsi Taro, KOXHbl Tbi43€Hb # 3aXOyBal0 PI3IEPBOBYIO KOMiKO
CcBaéi CiCTaMbl Ha BOHKaBbIM AbICKY.

[aTa HEe 3HaubILb, WTO § NapaHoiK, - A YCAro TONbKi Mivy, WTO Taki
naabiXxod NPaKTbIYHbI. ..

Cictama naBiHHa pa3srnsgaub Aaf3eHbis, sKia ysoassuua
1033pam, AK HeaudHHbIS »

_ JEF RASKIN

10 aanamepany K.Jlomb - vanasexa, skl segay 16 moy

1. 38AMaNCH MOBAN WTOAHA. Kani KO 3yCim HAME YECY, AbK XaUuA 6 asecsAus xeinik, Acabnisa gobpa sanmaliuya paniuan,

2 Kani wapanne 3afmaliua 3anaaTa xyTxa cnabee, ve «apcipyiy, ane i ne Kaai ay4o6y. Npeaymai sxyo-Hebyass inwyio
GOopMy: aaKNEA3I KHIry | nacnyxai paabié, nakiHe NPaKTLIKaBaHHI NagpyvHika | narapTan cnoymix ir.g

3. Hixoni ne 3yGpl, He 3asyneai Hivora na acobHacL, y 8ApLIBE 8/ KaHTaKCTy,

4. Bumicaai na-3a vapron | 3asyMBait yce "ratoseid Qpadbl’, AKIA MOXHA BLIKEPLICTOYBALL Y MAKCIMaNLHA MArbIMaN KONbKacLY
sbinaaxay.

5. Crapaics paymoBa nepaxnagaub yok, Wio MaribiMa: NpaminsrHynae paknamqae Tabno, Haanic Ha adilws, abpuiykl
BLINAAK0BE NAYYTLIX PaIMoy. 378 3aYC8AN aANaYLIMAK, HABAT ANR CTOMNEHER ranask.

6 Buiyunaus TPMBana BapTa TONbK TO, WTO BLNPAYNEHa BLIKNAANLIKEM. He NepaysITBaRn yNacHbiX HABBINPayNeHbiX
NPaKTLIKABAHHAY. NPb! WMATHAI0BLIM UBITANHI TIXCT 3BNaMIHEELLA MIMABONI Ca YCiMi MarubiMuiMi naMeinkami. Kani saimaewcs
AA3lH, TO BLIBYNBAR TOMNLK 38randn nNpasinuhae

7. FaToBuis Ppase:, ABAMETLIMHBIA BuIPa3b BUNICEaN | 3anaminan y neplwai acobe, ansivara niky. Hanpenan: “l am only pulling
your leg” (A uabe Tonuki ApaxHio). i

8. 3amexHan MOBa - KpInacub, AKYI0 HeabxoAHa WTypmMasals 3 ycix Gakoy aaHauacosa: eIt raser, cny pagbié,
NParnsaam HeybNaBaHbx GiNbMay, HaseaBaHHEM NexULIA Ha ai MoBe, NpanNpPaLoyKan nagpyyHika, nepanickan,
CycTpadami | ryrapkami 3 cabpami - nocuBirami MoBu,

9. He Boicn kasals, He BOWCA MarMLIMbIX NaMsinak, a npaci, kab ix asinpaynsani. | ranoyxae, He XBanioncs | He KpbiyAyn, kani
unbe canpayaws NauHyus nanpaynsus

10. Bynst UBEPAA YNIFHENHE! ¥ THIM, WITO § LITO 6 TBM Hi CTANA ABCATHEL! MAThI, LITO ¥ UAGe HAINOMHAA BONA | He3BLMARHbIA
3A0NLHACLI A3 MOY.
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class Dog

{
public string name;
public string bread;

public int age;

public void Bark()

~
\

Plz:s;;t;:f -IZ);AA_BA“@ TU Du-blin

Pr. Bryan Duggan

public Dog()
{

Woot
Woof {
A Console.WriteLine(“Woof woof!”);
()
\_._/
static void Main(string[] args)
{
Dog dori = new Dog(); //Constructor works
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.

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

this.name = name;
this.breed = breed;

3. more than one constructor }
('.“,"“l n(,-."f" protecten Internal ‘(:h“ AFather
’J ‘ » g T 06 protected string name;
J ( 5 ) int age;
T usTae \v unavallable available
Sagar’y protected  class ASon:AFather
\ Iy
| {
- ! _- public ASon(string name
) {
base.age = 33;
6 base.name = name;
}
internal )
public protected
class Program
{
Program.exe ASon dll static void Main(string[] args)
class AFather ASons AFathes [ {

{ Shasx ASoatArEATn l aFather af = new AFather();
protected string name; . public Ason(string name) ASon andy = new ASon("0Claf");
internal irt age; . " availzble < 3}

} unavailable | B o Dige i T }

class Prograr
static void Main(string[] args)
AFather af » new AFathar();

af.age = 33;
ASort endy = new ASon("0lsf");

bsse.oge = 33;
}



Sir Dr. D. MacKay,

University of Cambridge
(22 April 1967 — 14 April 2016)
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"I believe in clean energy, ﬁ« J

but | also believe in mathematics" [muers. . Glele]sfo]ols 4]

Transmutted data unit

REBL

1- /) T

ReooNoAN 0 Lo T kebiAK
GLASS, { B

19 I s R et

=7 ¥ yannnnnnnn
L‘e \ I e ] Transmitted data unit
8 ENCODER t CHANNEL T DECODER $

L souroe message 8 0 0 1 0
Py B T e B

t 000 000 111 000 111

n 000 001 000 000 101 000 00O

r 000 001 111 000 010

Source  Transmitted
sequence  sequence
5 t

0 000
1§ 111

corrected errors a
undetected errors .

The repetition code Ry

7.4.Hamming code. 4 _ 7 (N e L)

satisfied not satisfied

No7 E

1+1+0+0=0 1+1+0+1=1 @
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The orange sector E-D-E is the
most Pareto efficient - since an
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to a decrease in another.
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Oil price hits 18-year low P
Brent crude, US dollars per barrel
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Say
NO to

the

first

L

Say YES to
the second
if it is better
than the
first

Say NO to the
third only if it is
worse than all
the others

Average number of questions =

1 question - the ﬁrst or second group

3'0,125+

3*0 125

1 uopsand

Question 1.
Is this
Zuckerberg?

10.5

f\
,A-\ 1‘ A '/‘»""

1\ /14y
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2 guestion - the first or second grou

A
j}ﬁ

—

zx\\\

Question 2.
Is this Sergey
Brin?

2*0.25

Z uopsonp

Question 3.
Is this Stefan
from BMW?

3*0,125

2,5%

X

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

So Prince
Saud

3*0,125

=2

Average number of questions =1 ,75

Quantifying information

Zp(i) log,

1=1

Quantifying information

I(x) = logzti)
P

number of bits required to encode choice

p(i)

50 bi

/

llion

Mark

Zukerberg Brin
P(1)=  P(2)=
50% 25%

25 billion

Sergey

\

12.5 billian

Stefan Prince Al
Quandt  S3ud
P{3)= P(4)=
12.5% 12,5%
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Caesar Cipher
C=(p+3) mod 26

B 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 cvery
number, we might use this key:

Vigenere Cipher

A
[cir[oin] [s]k]s[mn]oialaals|T]ulviwix|v]z]als]C]
hekbl)E ABBA
123 la].j2s|26 l
ABEbll) [ DEED
A s le 7.2 B

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:
1$ 1o increase the number of keys.
Plaintext A B |
. While the Caesar cipher uses a . —
single key, the Vigenere cipher Ordinal Position 1 2 2 1
<1 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 133 |25 [13
enciphered using a different
letter of the keyword. Ciphertext IM IC v IM
hitps:/iwww.youtube com/watch?v=BgFJD7ocmDE 4

Frequency Analysis htips:/iwww.youtube com/watch?v=sMOZf4GN3oc B Khan
¢ 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.

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

A

C

D

E: | E

G

H

J

K

L

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%

(o)

P

Q

R|S

T

U

Vv

W

X

Y

Z

6.7%

7.5%

1.9%

0.1%

6.0%[6.3%

9.1%

2.8%

1.0%

2.4%P.2%

2.0%[0.1%

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




