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* Objectives

= Whatis programming?

= variables and data types

= INnput/output

= module and calling functions

Computer Science Python Introduction



* What is programming?

process of making ~he —
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* Today, we'll be...

IT'S DANGEROUS TO GO
ALOME! TAKE THIS.

Coding / Implementing

© www.spreadshirt.com
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https://www.spreadshirt.com/python+programming+zelda+t-shirts-A109624942

A

=« General purpose

« Object-oriented

= Interpreted

= Focus on readability & productivity

= Strongly typed and dynamically typed
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http://www.python.org

* Workshop tools

https://www.anaconda.com/download

ANACON DA
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https://www.anaconda.com/download
http://anaconda.org
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T = {s_datal'T'] + p_datal['T']} / 2.
return {'"R': R, 'T': T}

pesition_resolved(layer, distance, coh_tmm_data):

Starting with output of coh_tmm(), calculate the Poynting vector,
absorbed energy density, and E-field at a specific location. The
location 1s defined by (layer, distance), defined the same way as in
find_in_structure_with_inf{...)

Returns a dictionary containing:
* poyn - the component of Poynting vector normal to the interfaces

* absor - the absorbed energy density at that point
= Ex and Ey and Ez - the electric field amplitudes, where

z 1s normal to the interfaces and the light rays are in the x,z plane.

The E-field 1s in units where the incoming |E[=1; see
https://arxiv.org/pdf/1603.02720.pdf for formulas.
1f layer = o:

v,w = coh_tmm_datal'vw_list'][layer]
else:
v ¥
w = coh_tmm datal'r']
= coh_tmm_datal'kz_list'][layer]
= coh_tmm_data['th_list'][layer]
= coh_tmm_datal'n_list'1[layer]
8 = coh_tmm_datal"n_list'][8]
h_8 = coh_tmm_datal'th_8']
ol = coh_tmm_datal'pol’]

kz
th
i
n
t
p

assert ((layer >= 1 and & <= distance <= coh_tmm data['d list'][layer])
or (layer == @ and distance <= 8))

Ef = v * exptlj * kz * d1stance} S

Fh = w * exn(-11 * kz * distancel

I
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Definition : coh_tmm(pol, n_list, d_list, th_@, lam_vac)

m

Type : Function of tmm.tmm_core module

Main "coherent transfer matrix method” calc. Given parameters of a stack, calculates
everything you could ever want to know about how light propagates in it. (If performance is
an issue, you can delete some of the calculations without affecting the rest.)

pol is light polarization, "s” or "p".
n_list is the list of refractive indices, in the order that the light would pass through them.
The 0°th element of the list should be the semi-infinite medium fromwhich the light enters,
the last element should be the semi- infinite medium to which the light exits (if any exits).

th_0 is the angle of |nC|dence 0 for norma\ plf2 for glancmg Remember, for 2 d|55|pat|ve -
| Variable explorer I File E)q)lorer | Help |

lprhonoonsde F X
(i} Ccnsolezjnm H o
In [18]: import tmm -
In [11]: temp = tmm.coh_tmm{'s', [1, 1.7, 2.1], [inf, 258, infl, @, 580)

In [12]: (temp['R'], temp['T'])

out[12]: (9.062435840423349355, 0.93756415957665051)

In [13]: cmath.phase(temp['r']1)

out[13]: 2.751964575481417

In [14]: cmath.phase(templ'r'1) / degree r
out[14]: 157.67595554450646

In [15]: -

|Py1.’rmnmnsoie | History log | IPython console |
End-of-lines: CRLF Encoding: UTF-8

Line: 405  Column: 11 Memory: 47 %
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tmm_core.py

Object tmm.coh_tmm

T=(
retur

sdata[T]+pdata[T]} il =
n{IRI-R' Lh }

exp(1j * kz * distance)
exn(-11 * kz * distance)

position_resolved(layer, distance, coh_tmm_data):
390 Starting with output of coh_tmm(), calculate the Poynting vector,
391 absorbed energy density, and E-field at a specific location. The
292 location 1s defined by (layer, distance), defined the same way as in
393 find_in_structure_with_inf{...)
394
395 Returns a dictionary containing:
396
397 * poyn - the component of Poynting vector normal to the interfaces
398 * absor - the absorbed energy density at that point
399 * Ex and Ey and Ez - the electrga field amplitudes, where
400 z 1s normal to t d § ight rays are in the x,z plane.
401 .
482 The E-field 1s 1in =1
483 https://arxiv.org
294 wuw
405 1f layer > B:
406 v,w = coh_tmm_datal'vw_list'][layer]
487 else:
408 e
489 w = coh_tmm datal'r']
418 kz = coh_tmm_datal 'kz_list'][layer]
411 th = coh_tmm_datal'th_list'][layer]
412 n = coh_tmm_datal'n_list'][layer]
413 n_8 = coh_tmm_datal"n_list*][8]
414 th_8 = coh_tmm_datal'th_8']
415 pol = coh_tmm_datal 'pol’]
416
417 assert ((layer >= 1 and & <= distance <= coh_tmm data['d list'][layer])
or (layer == 0 and distance <= 8))
tude of forward-moving wave is EF,

Definition : coh_tmm(pol,
Type : Function of tmm.t

pol is light polarization, "s” or "p".

_vac)

of a stack, calculates
gates in it. (Iif performance is
acting the rest.)

n_list is the list of refractive indices, in the order that the light would pass through them.
:I- The 0°th element of the list should be the semi-infinite medium fromwhich the light enters,

J

" the last element should be the semi- infinite medium to which the light exits (if any exits).

n [18]: import tmm

n [11]:

n [12]: (temp['R
ut[12]:

n [13]:
ut[13]: 2.751964575

n [14]: cmath.phase(templ'r'1) / degre

m

ut[14]: 157.67595554450646

n [15]:
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* Code - app101.py

B W guLaznad@aulusunsunsnle
. Edit & Run

print ('ddR ")
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* Code - app102.py

B Sonldidunelvidlinsenveys
= 1nput () |
= input ('n%anda ')
« input ('ngandlugy ')

print ('ddR ")
input ('nsanda ')
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* Variables - app103.py

B AVuUATeL e 909 Uayanilunsen

B U UNLEA9NE

name = 1nput('ﬂﬁaﬂ%a ")
print (' ddm )
print (name)
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* Variables - app104.py

B N5uanavayannny

name = input ('N9anda ')
print ('dIdA AL’ +name)
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* Variables - Bilauavaya

74 v o Y, = a o I I (s
B U9A314 - V’]’J@ﬂ‘l‘iﬁ@?Lﬁ%LﬁﬂQ@ﬂﬂU@%ﬁ%%?qﬂ

B str

] ‘ﬂﬁaﬂ%a’

B “alanmAsu Dr.Tom & Jerry”
B §7L8% - faanaiunsauiunmuale

m 20 —> int

B 355 — float
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* Variables - app10S.py

B SU39LaySusmilauanuiuLeu

name = input('ﬂﬁaﬂ%a ")

print ('dIdA AL’ +name)

year = int (input ('Wiodla w.d. "))
print ( 'ThAm '+str (year) )
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* Variables - app106.py

B SU39LaysSufiLlaunAtgl

name = input('ﬂﬁaﬂ%a ")

print ('d)dA AL’ +name)

gpa = float (input ( "nsana ) )
print ( 'Lﬂ‘iﬂtaﬁﬂ '"+str (gpa) )
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* Variables - app107.py

B SUPoLasUN.FLAN AUIUDY

name = input('ﬂﬁaﬂ%a ")
print('ﬁiﬂﬁ AL ' +tname)

year = int (input ('hia w.d. "))
age = 256l-year

print ('Atud1Y '+str (age))

Computer Science Python Introduction



* Operators

B Ao - gNNIAY

m 4*5 2% %
H 1115 - BISOALAY - BITLRLAY
m 9/4 9//4 9% 4
H U - au

B S5+4 9-4
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* Variables - app108.py

B A U0RIAUTY

x1 = float(input('x1l '))
yl = float (input('yl "))
x2 = float(input('x2 "))

( ) )

y2 = float(input('y2 '
m = (y2-yl)/(x2-x1)
print ('ANHTU '+str(m))

Computer Science Python Introduction
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Exercise

1. TUSUASULUaIIUIANAUNNATITININTUATITINYA T
2. TUsunsumiugruvenadlagluglnsansadl

A$m=22/7)
3. TUsunsuwlasaungiiann Fahrenheit \Uu Celsius

(@un1s F=C*9/5 + 32)
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* Variables - list

B a310UYD3 str

speakers = [ ‘K’, ‘Kai’, ‘Or’, ‘Paul’, “Tom’, “Woot’ ]
B 310 UY99 int

heights = [ 180, 164, 165, 165, 180, 170 ]

B 310Uv99 float
popularity = [ 3.25,3.9,4, 3,35, 3.44 ]
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* Speakers in one line - app109.py

B Sudeineinsiegly 1 ussvie

line = 1nput ( 'ﬂ’iaﬂ’i’]ﬂ‘?}a’i‘l’lﬂ’]ﬂ’i ")
print('line '+line)

speakers = line.split ("' '))
print ('speakers '+str (speakers))
kD

print (str (speakers))
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* Speakers Data - app110.py

B 91udoyaInensiluafuveiiay

line = input ('dugy ')
height = map(int, line.split(' '))

print (height)
line = 1nput('pop ')

pop = map (float, line.split (' "))
print (pop)
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* Module and Calling Functions

B 92A UM ANLRAY ANNAa1NaYINLS?

B Sunly module l@u%a statistics

B Iimport statistics

B vasniilaveyaannglukaiisenly
m statistics.median (height)

m statistics.mean (pop)

m statistics.mode () /median () /stdev ()

Computer Science Python Introduction
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Statistics - appl11.py

import statistics

line = 1nput ('speakers ')
speakers = map(str, line.split(' "))
print (speakers)

line = 1nput('height ')
height = map(int, line.split(' "))
print (statistics.mode (height))

line = input('pop ')
pop = map (float, line.split (' '))
print (statistics.mean (pop))
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