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12 I I O O I 2 I

2 2 3 - 2 I O O - 2 I

-L -3 G - 1 "2 I O O 12

A L U



epagogu

I 2 I X G

Enituon tou
223 -

Xi = 3

-1 -30 X3 2

exoutasgoinogogiopera Toos I can U

↓ O G YI O Nagos O
auticaTaGiaGn

21 O Yz = 3 Y
- 3

-142 I Y3 2 Yz

L y
= 6

I 2 I X O
& 160 2

G - 2 I X2
= 3

avikatagiaon
X= -2

O o Yz X3 Y2 I

u X =

Y



10610s diasnasus (U

A L
W

nXn ~O

Lapack www .
netlib - org



↑ acoll 8 Fauss Seidel
S . aJezn 10

3. -10 XI 10 x1 = = (10 + xz)
-I 3 - 1

= xz= -(5 + x, + x3)

O -2 4 10 Xz=(10 + 2xz)
A · X = A

Jacob, Gauss Seidel

xY= =(10 + x2) xi
=

= = (10 + x* )
x= -(5 + xY + x3) x= -(5 + xY

*

+ xY)
n+1 n+1

Xz=(10 + 2x* ) Xz= (10 + 2x2)

revia Ax = d -+ (D - S(x =0 = X = D
-+

Sx + D
-

k

xn+
= Mxn + D

+

6 Me M = DES ka A= D - S

xn+
= g(Xr)

EnavamTiko
Exupa STadepou
EnMelor 6 To

diavusma X=:
-



D. X .

3. -L O 10

A=
-I 3 - I 10 = 5 xn+ = D

+Sxv + D6

O -2 4
10

3 O O O I O

D = 0 3 O S= f o I Jacob
o o 4 O 2 O

300 O I O

D = - 1 30 S= o O I Gauss Seidel

0 -24 O o O

Sijn Georgia

jiaX
= g(x)X = Jun Tou sustimatos

X = M . X + D
+ 6

xn+ 1
= M -x + D

+ 6

(xn+ - x) = M(x - x) E = X - X

spafpe stur n-O6Th

enarafurn

an+ 1
= Men = M"20

Govern sujktions

him an = 0 ou kon povo au ol idotimes too Medi , be ...Sn
n-00

Eiral Mikgoteges ins Novadas Kat' anobuin Tipn max Hil < 1

paspation activa g(M) = max 16 : /



n. X. Otar M dajavonansipos

M = p
- 5 . 0

&
&

.
P Tote M=ps

tim M" =o or g(MI < 1
n +00

I kaun alta oxi avajkana Govbneh supictions

dii aij
j7i

A = auginga Gagovia unegiegos

infach To Miajuvia Stoleic

kugiagouv of cate payyn



https://github.com/theofil/CompPhysics/tree/master/examples

Mac ok, VS Gauss Seidel

+ nagabjndoi unojojiopo · jonjopotegn oujktion
(computing cluster)

-> Xh+
kan x" gener - Mnopti va sujkfivel avaya

va anoOnktrouTal GE kan otau n Jacobi ox

3expisits GeGels Munyms
-> dev Mnogei va uJononGEI
Ge Mogon napatandou
unojopiopou (ectos au

· D Evan juctos

nagadeijmata :



agit pos kirnius unodacious SiaJezn 11

pass or fail

if (0 .
1 + 0

.
2 = 0

.
3 = = 0) :

pass()
also :

fail()

if (0 . 5 + 05 - 1 = = 0) :

pass()
also :

fail()

nus Ga jpadame tou agiopo 6to Gradiko ;

6 = 6
, 0

= 6 . 100

613 = 6 . 102 + 1 . 10 + 3 . 100

6 = 12 + 1 . 21
+ 020 = 1102

11 10
%10/19



noos agiupos siran loto dekadivo o 101 .022

201
.
01 = (? )

,0

222222
- 1 . 22 + 0 . 21+ 1 .29 0 . 2+ 1 .2

= ( + 1 + 0
. 25)

10

= 5
.
25

nos fa jeagame tou apiguo 01 eto Gradico ;

222 67--
w= 0 .

1 = (0 . 40 = 0
.0001100110011 ... 00212
2345

w = (2 + 2
-5
+ 2

8
+ 2

-3
+ ... )

w = 2(1 + 2++ 25 + 2
-8
+23... )

w

w = 2 -4)) + 0 .

5 +w)
16w = 1 +0 .

5 +w

15 w = 1
.
5

w = 0 .
1



odafpa anokonns

n .X.

pla agronous Minxauns pe 4 Klapatika India
1 IIIIIIII .

Ill

0.1 = 0
.0001100110011 ... 0011z =

anokonn (chopping)

0 .
1 -D 2

- 4
exetiko Gbafma

0 . 1 - 24
= 37

.
5%!

O.
1

To spaypa avanagastaons of agoptin nenegaeral
Undiov Jer gival idiotitaor dradikou sustimate

n. x. /z = 0 .35

0 . 23 = ((z) ,0 ;

Me Ti akgipeia canagastaus ;



1 EEE 754

e - 1023
-I . 1

. Xox , ... Xn-2 · 2

sign significant exponent
mantissa

- &

64 bits 11
2 52

1023 - 1023

n .X. 1
.
0 = (1)%. 1 .

00
...
0 . 2

↓ 1023 = 210 - 1 ↓
52 Mndevika

1.0 = 0011111111110000000 ... 000000000

2E

Ool1111111110000000 ... 000000001 = 1 +22

2E

Ool1111111110000000 ... 000000010 = 1+ 25

E- unxaums
Il

2
-53
01

binary 64

e= o kan e = 2"-1 = 2047 "Kleopeva , jia edikors

6Konous 100 ,
NaN

,
IO

EtaxioTos MELIGTOS
-18 .1 .

00
... 0 . 2-1022 -10 . 1

.
11 ...
1. 2

1023

64 bits
= 2.

2 . 10-308 = 1
.
8 . 10308



diadoxikoi agitpol IGanexour Novo ou Exour Tor Idic
EiGeth !

n
.
X

. fla e= 1075 + 2 -1023 = 52

-1
. 00 ...

00 . 252 = 252
akepaid
dapopa

-81
. 00 ...
01 . 252 = (+ 2-52) . 252 = 252+ 1

-81
. 00 ...

10 . 252 = (+ 2-51) . 252 = 252+ 2

anostan diadoxikov agenu = 22 .
29-1023

↑
2-pnxarus



E-Mnxaums

machine epsilon lotpojutfonoinon movadas)

1+E

2 1+y52 1+2
-53

&
X

float(x) = 1v ,a((x < 1 + E

2 = 2
- 53

via binary 64

Breite to g ston H/Y gas :

-II/
& a

713
.

- 4/3
.

- 33
.

= 253 ↓

double e = 1
.
0 ;

CC++
While (1 .

0 + 2 != 1) e = 0 .5ej

2 = 1
.

0

While (2
.

0 + c != 1) : e = 0
.5e ;

Python



spafpata expopifonoinous

2) anoderjoune ngosteen/adaigon

agioriv me diapopetiko endeth

1.

23456x10 3.
2

. 23456 x103
n . X

.

+ 2.23456)x100 D
0 .

00123x103

1
.

23572 x los
anojesenta
Organ + 119

Andia

2) er jevel n stiga twu nazewu nauze , godo

a+( + c = (a +b) + c

as + (a)3



X~ Norm diaJegh 12

Norm(N . 6)=- Box-Muller

transform

X~ f(x) = Norm 10 , 62) ?

F(x) = (-f(tdt = i

Oglzw * = Xi + yjme X- f(x)
y- f(y)

n .Javozuza
To E va

- (x2+y3

2iva, M+69
= f(x) f(y)dxdy = 2nou E 262 dxdy

GTO dxdy

Y y +dy X = rcoSk 000
Y

Xx+dX
Y = r sins o In < In

-

r3
I

= znone zo'r drdd
X

· IRICr) =add
W w= v14262

= da ! a r'dr'dd' du= dr
2m

62

r4262 ri w

- S e-dw = 1 - 2
-4262 O G

+ 1726
6

F(r) = 1 - e
-2/26

= u 1 - u = o4262

en(1-u) =
- r262

F
-<(r)=262en(l-u) r(u) = -26 (n(l-u)

=isoduvapo
- ZornU pla un Unit10 , 1)



Kirnon Brown

6kOVu

M
Ezwgia Einstein Megh zezgagwrikh& & &

↑
- M I

↑ :.. xwgis anodeigh anopakprian cros
&

- III
.

↑

!
- ..... C ap= D

1-D orpandor Brown
S

S

& Ot <x* = 2xt =67
Nogia
aepiou g(x,

+)= Mt(X) = 0

A axuon stajovas genas stor kaft

(1-D)
t> 0

- i
Luxanos negnats in&

Supfiaka

X= O

+C 50% <> = (+2)(0 .
5) + (e)(0.5)

s = 2
- e 50%

= O

2

< sk = (+2)(0 .
5) + (e)(0.5)

N-BuyaTa = 22

X= o Tau N + 00

0.
K.O.

(x)= (i) =x = 0 X-
(x* = z(? ) = z(s = N . l

2
o = N . R2

62 = (x2) - (x) = N . e2

6 = N . l

R.X.

Amootaon owpatidiou Brown Jia N= 3 Bapata
P= Spampata

X = z
,

Si = s
,

+ S +S q = 1 - p = Kopwva

Esta ~P
= 50% ridavothta pia va name d Bara Jezia

29 = 50% I apisTega



x = E - 32
,

-2
,

+1, + 323 = m - l = ( ,
- 12) . 2

n1 = agripos Bupatar Jezia
n2 = Il ap

,s+ega

n, + nz = Nm = n ,
-
z

= n
,

- (N - n , )
= 2n ,

- N

- ni =
N+m

P99 9PP
Z

N - m

99p Pap nz =

2

999 999 PP9 PPP

N
-3 -L + / + 3 Pu

o I ↳ I Pn
,

N ! P(n)=in N(N) =

n ,! /N - m , ) !

P(X = - ze) = (g) po . 93 P(x= +1) = (3/p-q
P(X = -2) = (3)pq2 P(x= +3) = (3)p3q0

N !
P(n ,, mc ,N) =

n ! dc !
Ph que n

, + n z =N

N !
=

n!-n . ) !
Ph qN-n,

< n , > = N . p Var(n , ) = N .

g .

p

var(m) = Var(n ,
- nz) = Var(2n .

- N)
= var [7n , )
= 4 Var(n , ) =

4 N . p . 9

= 4 .Ntt

Var(x) = Var(me)
= N

= e2 . Var(m) = l?. N


