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Normal Distribution

X GDLO

[ ] @ 1. gdl

GOL - GHU Dota Languoge, Version @.9.5

- For basic informotion type HELP,/INFO
f+ﬂr+up file rrﬂd CGOL_STARTUPAIDL_STARTUP enwv. war. not set).
help regquests and patches at:
s/gnudatalanguages

GO0L= print,mean
% Compiled module: .
% Compiled module: STDEV
A.0BR2ERETE 1.00057
G0L= h=histogram{n,min=-18,bin=.81,max=187%
GOL= help,h
H LONG - Array[2001]
GO0L= plot, findgen(Z2@@13*.81-18,h,psym=18

#%% PLPLOT WARNING *%*
\uu said vou want pthreads, but they are not ovailable.
= oplot,[@,8,], [5555,5“““]
"ser syntax error: unexpected token: ]
oplot, [@,8], [5535,5355]
||p|_||tj|:q q:l ["‘I 5'3':1'3]




But_ | don't want a mean of O

GOL=
$gdl

GOL - GNU Data Language, Yersion @.9.5
For basic information type HELP

Mo tur+up Fi1t read _STi IL_S IP env. war.
Ple s, feature or help reqguests ﬂnd !
E q P ® o

http ge.net/projects gnudatalanguage.

I*100+1024

piled modul
% Compiled rnudul- :
162
GOL= h=h aramin, mlh— ybin=1,max=5¢
GOL= plot,findgen( h,pijm 18

*%% PLPLOT WARNING ***
You said you want pthreads, but they are not availabl
GOL:

2000 — —

1000 — —




Definitions

e ® 1. gdl

— Z /N - For basic informotion type HELP,/INFO
® IJ g yi _ - No startup file read (GDL_STARTUP/IDL_STARTUP env. var. not se
GOL= print,mean{n),total(nl/ 1
% Compiled module: MEAN.

=g report bugs, feature or help requests and patches at:
Sfsourceforge.net/projects/gnudatalanguages
© =2 )/
e 02=2(y —M)P/(N—-1)
gy |
@.08a0497604
e mode = mean oL meeann)
R C0L= print,stdevind,sgqrt{total({n-m3423/1 h]
% Compiled module: STDEV.
@.0990420

. M COL> pr
@.0a08258023
GOL= h=histogram{n,min=-18,bin=.81,max=187
GOL= print,wherelh eq max(h))
045
GOL= print,where(h eq max(Ch))*.81+(-18)
-@.8500082
coL= |}

P gy TR




eXp(-XZ/ZO'Z) — 05 ® ‘ 1. vim

X2/20-2 e In(2) n = randomn{seed, nmax)
' h = histogram{n, min = -18, bin = @.801, max = 18}
: ‘ hmax = where(h
hval = h(
N fmin = min( h gt Chwals2.)))
X e Sq rt(2|n (2))0- fmax = max( h gt Chvals2.)
print,(fmax - fmin)*.001
r:r'uan:nﬂ

FWHM =2x g

2.42008
GOL> .run find_normal_fwhm.pro

% Compiled module: SMAINS.
FWHM ~ 2.3550 - i

451
2.37800
GOL> .run find_normal_fwhm.pro
% Compiled module: $MAINS.
4793
455
- R 2.35200
GOL= .run find_normal_fwhm.pro
% Compiled module: $MAINS.
2. 26008
. 34808
.26B0A
. 35000
. 34108
. 32508
. 34400

J Pod P Pd Pl Pl Pl




@
GDOL= print,correla
% Compiled module

GDL - GWU Dota Language, Version @.9.5

TARTUP enwv.

e report bu feature or help requests
fzourcefo net/projects/gnudatalangua

GOL= plot,

#%% PLPLOT WARNING #%#*

You said you wont pthreads, but they are not av
GOL= print,correla

% Compiled module

% Compiled module: MEAN.

var. not set).




Linear Correlation Coefficient
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, by Sylwester Arabas <slayoo@igf.fuw.edu.pl>

; part of GNU Data Language - GDL

function correlate, x, y, covariance=covariance, double=double
on_error, 2 .

if n_params() eq 2 then begin

| = n_elements(x) < n_elements(y)

mx = mean(x[0:l-1], double=double)

my = mean(y[0:l-1], double= double)

cov = total((x - mx) * (y-my)) /(I - 1.)

if keyword_set(covariance) then returﬂ cov

sx = sqgrt(total((x[0:I-1] - mx)"2, double double)/(l 1.))
sy = sqrt(total((y[0:I-1] - my)*2, double=double) / (I - 1.))
return, cov / sx/ sy

R —-—— T e

endlf else |f n params() eq 1 then begln
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Aside: Note on Vectors in IDL

0] @ 2. gdl
GOL= a = 5 & b = 6 & print,o*b
3@
GOL= a = findgen(5) & b = 6 & print,o*b
a.00008 6.00008 12,0000 18,0000 24 .08
GOL= a = findgen(5) & b = findgen(5) & print,o*b
a.00008 1.00808 4. 00008 0.00p0a 16,0008
GOL= print,o#tb
a.00008 0. 00008 . BaaBa @ . 00008 a.00008
@.00008 1.00000 .Baana 3.00000 4.00008
a.00008 2.00008 . Baana 6.00000 &.00000
a.00008 3.00000 .Baana 0.00008 12.0000
a.00002 4. 20208 . BaaBa 12.0008
for 1 = 8,4 do for j=8,4 do print,i,j,alid)*b(3) ® ® 2. gdi
a A.0a000 GOL> t=systime(l) & for 1=01,10888 do for j=01,10808 do c=1*] & print,systime(l)
. BoBaa -t
. 0ae00 14.582486
. Baaaa GOL= t=systimell) & c=lindgen(188813*1lindgen(18881) & print,systime(1)-t
.B0Raa A.0876580584
. BoB0a GOL=
.B0Raa tgdl
. Q0088
. Baaas GOL - GHNU Data Language, Yersion @.9.5
. 00008
. 20304 - For basic information type HELP,/INFO
.Bhoag - Mo startup file read (GDL_STARTUP/IDL_STARTUP env. war. not set).
- Please report bugs, feature or help requests and patches aot:
http: s sourceforge.net/projects/gnudotalanguages

a
8
a
a
8
1
1
1
1
1
2
2

| il == R W R L i o R R LS
Pod S0 o d Mo 2 S &2 & & &

GOL> t=systime(@) & print,t
Mon Jul 13 @9:32:24 2815
GOL> t=systime(l) & print,+t
1.4367681e4+89
GOL> t=systimel1) & for i=01,100800 do for j=01,10000 do c=i*j & print,systime(1)
-t
14,389435
GOL> t=systimell) & c=lindgen{188813*1lindgen{18881) & print,systimel)-t
A.88818514259
GoLs [




~Adding Noise

2. vim
x = findgen
y = x*2. 4+ 508,
plot,x,y
;odd nolse
y = (2. 4+ randomn{seed,nelen o+ (508, + =, nelems

plot,x,y

end

2000 —

1000 |— |




Calculating Best Fit Parameters

* Metric: least squares fit.

g ax + b

- LS =2(y, — (ax, + b))? where we solve for a and b
+ Best fit for a and b will be when |

_ pliSiaad .
- 3LS/Bb=0
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the linearity is for a and b.




[ NN | 2. vim
nelems = 18808
¥ = findaen{nelems)

for 1=8,18 do begin
v = (2. + randomn{seed,nelems)}*x + (588, + rondomn{seed,nelems))
plot,x,y

yx = total{x*y)

sumyx = total{x)*total(y)/float{nelems)
xsgqr = total{x*x)

sum_x_sqr = total{x}*total(x)/float{nelems)
a = (yx - sumyx)/(xsgr - sum_x_sqr)

b = (totally) - totalO)*a) float(nelems)

Analytical Programming

print,a,b

endfol§ ® ®

end *¥% DLPLOT WARMING %%**

- You sald you want pthreads, but they are not availaoble.
~ GOL= .run analytical_least_squares.pro

- % Compiled module: $MAINS.

~ 1.095728 G524 . 6096

- GOL= .run analytical_least_squares.pro

~ % Compiled module: $MAINS.
- 1.96978@ 520 .578

"analytical_least_squares.pro” 17L, 349C written

% Compiled module: TMAINE.
2.B6180 464,030

4 S s S i . |

% Compiled module: $MAINY.
2.06848 476 . BB5

2.82218 476.924
1.84881 529,854
1.97541 516.642
1.96817 528.922
2.81773 406,797
1.98126 513.758
2.85778 499,454
2.84835 473,004
2.885409 508,087
2.009016 488 .654

GOL= .run analytical_least_squares.pro

GOL> .run onalytical_least_squares.pro




Brute Force

nelems = 1000

x = findgen(nelems) v kv,
= (2. + randomn(seed,nelems))*x +$ ISs Ot%tazl(l(smf‘iglooy) 2)
(500 + randomn(seed relems)) - )
POk | while (Is It Is-_old) do begin
=G b=>b+delb
= 0. model = a*x + b

a
3 Is = total((model - y)*2)
d

e:b E 1 if (Is It Is_old)then begin
Is_old =Is

model =a*x + b * i
s = total((model - y)*2) : T
Is_old =1Is + 1000. : Shn
whilé (Is It Is_old) do begin °p'gt’x’m°de"co'=255

a=a+dela ; _.L .

model = a*x +b e e DI S S N

ls. = total((model - y)*2)
if (Is It Is_old)then begin

Is _old =Is
Is=0
endif -

endwhile



Brute Force Minimization

—~

s N



nelems = 1000

x = findgen(nelems)

y = (2. + randomn(seed,nelems))*x +$
(500. + randomn(seed,nelems))

plot,x,y
dela = .1
delb = .1

ls = fltarr(100,10000)

a = lindgen(100,10000) mod 100
a = float(a)/10. '

b = lindgen(100,10000)/100

b = float(b)/10.

t0 = systime(1)

fori = 0,99 do begin

print,i,(systime(1) - t0)/float(i)*(100. J
for j = 0,9999 do begin

model = a(i,j)*x + b(i,j) .
Is(i,j) = total((model - y)*2)
endfor
endfor

© R — am ..._..LJ..F-._.‘___W_ T B e B T = ] v .
|“¢M'P-—M-_...q....-m* — e . W‘“ a l‘ ;_i.'_'.':n.._, !

q= where(ls eq mln(ls)) & Q= q(O)

print,a(q),b(q),!s(q)

model = a(q)*x + b(q)

oplot,x,model,col=255,thick =2

xyouts,100,4000,"a = " + strcompress(string(a(q)),/rem)
xyouts,100,3500,"b =" + strcompre§s(strlng(b(q)) /rem)
end



- Grid Search &

__________________________




Importance of o

* Results are often quoted as t10.
» 30 or 50 are detections.
* Numbers to remember:

- 68% within 10 of mean.
i
- 95% within 20 of.mean.

- 99% within 30 of mean.
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Sima f'or Normal Distributions

jurLufurgL.nL_ ‘projec gnudntﬂlnnguugL

G0L= n=random 3
GOL= h=histogram{n,mi i .81, max=18%
GO0L= plot, findgen(Z28@173%*, ql 14, h,p_,m 18

#% DLPLOT WARNING %%+
You said you want pthreads, but they are not available.
Gh print,meant
% Compiled modul
Compiled module

totallh)

totallh)
totallh)
totallh)

- total(h{1581:*
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