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Shannon Hartley Theorem

=]

i This is a measure of the capacity on a channel; it is impossible to
| 1 ’ i A transmit information at a faster rate without error.
e * C = capacity (in bit/s)
“al 1 ] Bl 8 C=8B |Og2(| o+ S/N) » B = bandwidth of channel
4 { 1 | — 16 oiSi= sig.nal power (.in W)
5t e . * N = noise power (in W)
( § 1 1’ — 32 It is more usual 1o use SNR (in dB) instead of power ratio

1 yoa —L : (as with terrestrial and commercial communications syste
(‘ & 5| 2 0{ 1b| 6 1J - 64 S/N >> 1, then rewriting in terms of log10.

; ‘ ' ‘. ; - r— —
| n il = —_

297 -,\:!3?135]217{ 7 s lczBlog.o(S/N):BIOIng(S/N)=BSNR
\{'}?{/;i ‘;{:‘.\\;‘;f; S \".\7,“ -\45{: ( B‘\&N(’uu’ coe {jn-;.'CI/V/)/ logloz ‘lq.lo’gm—a <

\\/— B =l g 7]
5 ROW / P) & \4'@“7 & \7 X 0 |

ne AT AN steps
1< \TLQJ_ZLZ_: 3 Z.l

5
L 1 2
& ST é—/
Rl
:I; N_"‘ (\’: N\_h (u.i-* N_i"’
f n b:‘ l-| er Nl.\—
PF o o- g - -
. -
1 " ,//\ /
B : :
(a+ b)° = 1 g
o . bt 7 2,
(a+b) = a+b (47")()\/#2%(&23»(
. 5-6'\(36 ;O \"Jr ;[y{da?j,(‘
(ait bt = @ + 2ab + b? Wi
(a+ by = @ + 3a%b + 3ab® + b
(a+ b)t = at + 4a®b + 6a20* + 4ab’ + b?

(a + b)* = a® + 5a*b + 10a°b* + 10a%0> + 5ab* + b° :
v @-{'X)g: ’ng‘ S5 J0x 2410k 24 5 Yy v
ge"’”“ 3414‘944 oy[

NEE % 7a %1 2ath0 3509439 350"
We wumbesr of ar'#‘awa‘“/f‘ <Q+e) w3 qé Ziﬁ/{# 7@/5J £ €

Cywwd‘“"@d
)(l"' D(' Na... XR (O V,g ,..k,t ) H g q d a 5 ¥
~— Biwm‘aual coctfieicuce s 24 Ux'qbly tude
: ma e i

SRR

m My fmee= N

I ,"i—‘l/b‘“)r.-(:u )
,__-A——,———M' o T S
b } vw!wu-...m Culs 0




3 QRU~
— ﬁ} ey £ »
EN-E -} Esperanto 2
Proto- N [eeK 3 FR .- international
},\)\y]\lku * : auxiliary language
lenguage Ancient Hebrew /{:}‘DE Mia nomo estas Andy,
‘ ) Du plus du estas kvar
114 Intel
!

SSun

X A 1 "y H
B Vi rosoft
o

g
-~

4

iello.cs =>[cse ]

.exe
\

!

KOMMUARTOP

Hello.vb=s

("

~

VB komMnunaTop

= Hello.?i\as\s

WY

c
CIRE
Jdl= compilerm’fxgm

rwjiszfﬁm&<—1'll’ﬁl='
i
* VM

~

WY

intermediate Language

Apple
. exXe ClL - Common
0 Intermediate Language
= Hello.Cltass
SEBHBY . :
15 7% g
«'Ay:"*“ )e 10
uexe i, 00062 re
ena
merr ¥ .0t 0t

Hello.pl=> I plc.exe I

Duke
Orsino

P (named More,

‘After him | love

more than my life,

by all mores,
than e'er | shall love wife

Tweifth
Night

Windows
Kernel

JMP
-CorEXEMain

CIL
(named
.EXE)




\_/;

class Dog
{

public string name;
public string bread;
public int age;

“00‘ public void Bark()
WO 0¥ {
Console.HriteLine(“ﬂoof'woofl”);
}

static void Main(string[] args)

{
Dog dori = new Dog(); //Const
dori.age = 3;

3

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

}
1 - constructor no returns value
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(October 6, 1866 —
July 22, 1932)

first transmission of
speech by radio
(1900), and the first
two-way
radiotelegraphic
communication across
the Atlantic Ocean
(1906)

Reglnald A. Fessenden
(October 6, 1866 — July 22, 1932)

"Hu oaHa opraHusauus, saHumaloLascs Kakoin-nubo KOHKpeTHoN 06nacTbio
AEATENbLHOCTH, HUKOTAA He n3obpeTaeT kakvue-Nbo BaxHbIe pa3paboTkm B 3TOW
obnacTu nnu He BHeApseT kakne-nn6o BaxHble pa3paboTku B aTon obnactu Ao Tex nop,
noka oHa He DyAeT BbiHy)aeHa caenaTth 3To U3-3a BHelHeN koHKypeHumn.." Oxford
University Press. The Quarterly Journal of Economics , Feb., 1926, p. 262.

Battle of Britain
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Radar played a major role in the Battle of England

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.

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

log s™.
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Oil price hits 18-year low
Brent crude, US dollars per barrel
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roximation

(symbols independent but with
frequencies of Belarusian txt).

Mama Mbina pa
M-3 — 30%
a-4— 40%
bl -1 —10%
n-1=—10%
P.1 —10%

10

Mama mbina pa

Ma-2 22%
am - 2 229,
Mbl- 1 449,
bifl - 111%
na- 1149
ap-111%
pa -1 11%
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. 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:

Vigenere Cipher

An improvement we can make to the Caesar cipher
1s to increase the number of keys.

While the Caesar cipher uses a Yo ‘ —
single key, the Vigenere cipher & s

uses multiple keys by sclectinga AR T ko
keyword. LT e 3 '

In the Vigenere cipher, for each s 3! S
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