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Numerics (1)

2

Prac[ical [ipZ

N\TeYicZ
A KV\bSL-WYLJPZPVU ÅVP[PUN WVPU[ U\TbLY PZ Z[VYLK PU a [V[aS VM 64 bP[Z (1 ZPNU bP[, 11-bP[ L_WVULU[, 52-bP[ TaU[PZZa). TOPZ JVYYLZWVUKZ [V
abV\[ 15 KLJPTaS KPNP[Z VM WYLJPZPVU. AU` JaSJ\Sa[PVU YLZ\S[PUN PU a OPNOLY WYLJPZPVU PZ Z\bQLJ[ [V YV\UKPUN LYYVYZ. AU \WWLY bV\UK VM [OL
YLSa[P]L LYYVY K\L [V YV\UKPUN JaU bL Vb[aPU PU W`[OVU SPRL [OPZ:

In�[23]: imporW�s\s�
s\s.float_info.epsilon�

Comparing Åoating point numbers

In�[6]: 0.3**2�==�0.09�

In�[5]: 0.2**2�==�0.04�

In�[8]: imporW�nXmp\�as�np�
np.isclose((0.2)**2,�0.04)�

Range of Åoating point numbers

In�[8]: print(s\s.float_info.min,�s\s.float_info.ma[)�

IU U\TW ,̀ YLZ\S[Z [Oa[ aYL SaYNLY [OaU [OL Ta_PT\T YaUNL a ZL[ [V inf  VY ­inf , YLZWLJ[P]LS .̀

In�[29]: a�=�np.e[p(1000)�
print(a)�

UUKLÄULK VWLYa[PVUZ YLZ\S[ PU [OL ÅVa[PUN WVPU[ ]aS\L nan

In�[9]: print(np.sqrt(­1),�np.log(­1),�np.arcsin(1.1))�

CSeaU cVde
SLL O[[WZ://_RJK.JVT/844/

A RL` PZZ\L PU SaYNL ZVM[^aYL WYVQLJ[ PZ [V TaUaNL JVTWSL_P[ .̀ TOL [V[aS JVZ[ Oa]L VM Oa]PUN a TLZZ JaU bL SaYNL PU [LYTZ VM ^aZ[LK [PTL
aUK TVUL .̀ FYVT RVbLY[ C. MaY[PU bVVRZ CSLaU JVKL: "AZ [OL TLZZ b\PSKZ, [OL WYVK\J[P]P[` VM [OL [LaT JVU[PU\LZ [V KLJYLaZL,
aZ`TW[V[PJaSS` aWWYVaJOPUN aLYV".

A ML^ ZPTWSL Y\SL TPNO[ OLSW. TOL [L_[ bLSV^ ^aZ aKaW[LK MYVT

JaTPL B\SSVJR, CSLaU CVKL: 5 EZZLU[PaS TaRLa^a`Z
EZ[LbaU SVSVYaaUVF\UJ[PVU UaTLZ ZOV\SK Za` ^Oa[ [OL` KV, CSLaU CVKL PU P`[OVU

Keep it short
F\UJ[PVU bVKPLZ ZOV\SK bL ZOVY[ · OaYKS` L]LY SVUNLY [OaU 20 SPULZ aUK TVZ[S` SLZZ [OaU 10 SPULZ
F\UJ[PVUZ ZOV\SK [aRL aZ ML^ aYN\TLU[Z aZ WVZZPbSL

Make Code Self-Documenting

"CSLaY aUK L_WYLZZP]L JVKL ^P[O ML^ JVTTLU[Z PZ MaY Z\WLYPVY [V JS\[[LYLK aUK JVTWSL_ JVKL ^P[O SV[Z VM JVTTLU[Z. · RVbLY[ C. MaY[PU

NV[ ZV JSLaY:

//�Check�to�see�if�the�emplo\ee�is�eligible�for�full�benefits�
if�((emplo\ee.flags�&�HOURLY_FLAG)�&&�
���(emplo\ee.age�>�65))

BL[[LY:

if�(emplo\ee.isEligibleForFullBenefits())

Use meaningful and intention-revealing names
E_aTWSL: int�elapsedTimeInDa\  PZ bL[[LY [OaU int�da\s
F\UJ[PVU UaTLZ ZOV\SK Za` ^Oa[ [OL` KV

Unit tests
"UUP[ [LZ[Z aYL [`WPJaSS` a\[VTa[LK [LZ[Z ^YP[[LU aUK Y\U b` ZVM[^aYL KL]LSVWLYZ [V LUZ\YL [Oa[ a ZLJ[PVU VM aU aWWSPJa[PVU (RUV^U aZ [OL
"\UP[") TLL[Z P[Z KLZPNU aUK bLOa]LZ aZ PU[LUKLK." (MYVT [OL ^PRPWLKPa aY[PJSL VU \UP[ [LZ[PUN)

From the Zen of P`thon
BLa\[PM\S PZ bL[[LY [OaU \NS .̀
SPTWSL PZ bL[[LY [OaU JVTWSL_.
RLaKabPSP[` JV\U[Z.

(TY` import�this )

In�[�]: ��

Out[23]: 2.220446049250313e­16

Out[6]: True

Out[5]: False

Out[8]: True

2.2250738585072014e­308�1.7976931348623157e+308�

inf�

<ip\thon­input­29­7891d9d166db>:1:�RuntimeWarning:�overfloZ�encountered�in�e[p�
��a�=�np.e[p(1000)�

nan�nan�nan�

<ip\thon­input­9­e46aa987836e>:1:�RuntimeWarning:�invalid�value�encountered�in�sqrt�
��print(np.sqrt(­1),�np.log(­1),�np.arcsin(1.1))�
<ip\thon­input­9­e46aa987836e>:1:�RuntimeWarning:�invalid�value�encountered�in�log�
��print(np.sqrt(­1),�np.log(­1),�np.arcsin(1.1))�
<ip\thon­input­9­e46aa987836e>:1:�RuntimeWarning:�invalid�value�encountered�in�arcsin�
��print(np.sqrt(­1),�np.log(­1),�np.arcsin(1.1))�

See notebook practical_tips.ipynb on the lecture web page
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Prac[ical [ipZ

N\TeYicZ
A KV\bSL-WYLJPZPVU ÅVP[PUN WVPU[ U\TbLY PZ Z[VYLK PU a [V[aS VM 64 bP[Z (1 ZPNU bP[, 11-bP[ L_WVULU[, 52-bP[ TaU[PZZa). TOPZ JVYYLZWVUKZ [V
abV\[ 15 KLJPTaS KPNP[Z VM WYLJPZPVU. AU` JaSJ\Sa[PVU YLZ\S[PUN PU a OPNOLY WYLJPZPVU PZ Z\bQLJ[ [V YV\UKPUN LYYVYZ. AU \WWLY bV\UK VM [OL
YLSa[P]L LYYVY K\L [V YV\UKPUN JaU bL Vb[aPU PU W`[OVU SPRL [OPZ:

In�[23]: imporW�s\s�
s\s.float_info.epsilon�

Comparing Åoating point numbers

In�[6]: 0.3**2�==�0.09�

In�[5]: 0.2**2�==�0.04�

In�[8]: imporW�nXmp\�as�np�
np.isclose((0.2)**2,�0.04)�

Range of Åoating point numbers

In�[8]: print(s\s.float_info.min,�s\s.float_info.ma[)�

IU U\TW ,̀ YLZ\S[Z [Oa[ aYL SaYNLY [OaU [OL Ta_PT\T YaUNL a ZL[ [V inf  VY ­inf , YLZWLJ[P]LS .̀

In�[29]: a�=�np.e[p(1000)�
print(a)�

UUKLÄULK VWLYa[PVUZ YLZ\S[ PU [OL ÅVa[PUN WVPU[ ]aS\L nan

In�[9]: print(np.sqrt(­1),�np.log(­1),�np.arcsin(1.1))�

CSeaU cVde
SLL O[[WZ://_RJK.JVT/844/

A RL` PZZ\L PU SaYNL ZVM[^aYL WYVQLJ[ PZ [V TaUaNL JVTWSL_P[ .̀ TOL [V[aS JVZ[ Oa]L VM Oa]PUN a TLZZ JaU bL SaYNL PU [LYTZ VM ^aZ[LK [PTL
aUK TVUL .̀ FYVT RVbLY[ C. MaY[PU bVVRZ CSLaU JVKL: "AZ [OL TLZZ b\PSKZ, [OL WYVK\J[P]P[` VM [OL [LaT JVU[PU\LZ [V KLJYLaZL,
aZ`TW[V[PJaSS` aWWYVaJOPUN aLYV".

A ML^ ZPTWSL Y\SL TPNO[ OLSW. TOL [L_[ bLSV^ ^aZ aKaW[LK MYVT

JaTPL B\SSVJR, CSLaU CVKL: 5 EZZLU[PaS TaRLa^a`Z
EZ[LbaU SVSVYaaUVF\UJ[PVU UaTLZ ZOV\SK Za` ^Oa[ [OL` KV, CSLaU CVKL PU P`[OVU

Keep it short
F\UJ[PVU bVKPLZ ZOV\SK bL ZOVY[ · OaYKS` L]LY SVUNLY [OaU 20 SPULZ aUK TVZ[S` SLZZ [OaU 10 SPULZ
F\UJ[PVUZ ZOV\SK [aRL aZ ML^ aYN\TLU[Z aZ WVZZPbSL

Make Code Self-Documenting

"CSLaY aUK L_WYLZZP]L JVKL ^P[O ML^ JVTTLU[Z PZ MaY Z\WLYPVY [V JS\[[LYLK aUK JVTWSL_ JVKL ^P[O SV[Z VM JVTTLU[Z. · RVbLY[ C. MaY[PU

NV[ ZV JSLaY:

//�Check�to�see�if�the�emplo\ee�is�eligible�for�full�benefits�
if�((emplo\ee.flags�&�HOURLY_FLAG)�&&�
���(emplo\ee.age�>�65))

BL[[LY:

if�(emplo\ee.isEligibleForFullBenefits())

Use meaningful and intention-revealing names
E_aTWSL: int�elapsedTimeInDa\  PZ bL[[LY [OaU int�da\s
F\UJ[PVU UaTLZ ZOV\SK Za` ^Oa[ [OL` KV

Unit tests
"UUP[ [LZ[Z aYL [`WPJaSS` a\[VTa[LK [LZ[Z ^YP[[LU aUK Y\U b` ZVM[^aYL KL]LSVWLYZ [V LUZ\YL [Oa[ a ZLJ[PVU VM aU aWWSPJa[PVU (RUV^U aZ [OL
"\UP[") TLL[Z P[Z KLZPNU aUK bLOa]LZ aZ PU[LUKLK." (MYVT [OL ^PRPWLKPa aY[PJSL VU \UP[ [LZ[PUN)

From the Zen of P`thon
BLa\[PM\S PZ bL[[LY [OaU \NS .̀
SPTWSL PZ bL[[LY [OaU JVTWSL_.
RLaKabPSP[` JV\U[Z.

(TY` import�this )

In�[�]: ��

Out[23]: 2.220446049250313e­16

Out[6]: True

Out[5]: False

Out[8]: True

2.2250738585072014e­308�1.7976931348623157e+308�

inf�

<ip\thon­input­29­7891d9d166db>:1:�RuntimeWarning:�overfloZ�encountered�in�e[p�
��a�=�np.e[p(1000)�

nan�nan�nan�

<ip\thon­input­9­e46aa987836e>:1:�RuntimeWarning:�invalid�value�encountered�in�sqrt�
��print(np.sqrt(­1),�np.log(­1),�np.arcsin(1.1))�
<ip\thon­input­9­e46aa987836e>:1:�RuntimeWarning:�invalid�value�encountered�in�log�
��print(np.sqrt(­1),�np.log(­1),�np.arcsin(1.1))�
<ip\thon­input­9­e46aa987836e>:1:�RuntimeWarning:�invalid�value�encountered�in�arcsin�
��print(np.sqrt(­1),�np.log(­1),�np.arcsin(1.1))�
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Programming and “clean code”

4

https://xkcd.com/844/

A key issue in large software projects is to 
manage complexity. The total cost of having a 
mess can be large in terms of wasted time and 
money. From Robert C. Martin books Clean 
Code:  
 
"As the mess builds, the productivity of the 
team continues to decrease, asymptotically 
approaching zero".  

A few simple rule might help. The following 
examples were adapted from 
‣ Jamie Bullock, Clean Code: 5 Essential 

Takeaways 
‣ Esteban Solorzano, Clean Code in Python

https://xkcd.com/844/
https://www.amazon.de/Clean-Code-Handbook-Software-Craftsmanship/dp/0132350882/ref=sr_1_1?__mk_de_DE=%C3%85M%C3%85%C5%BD%C3%95%C3%91&dchild=1&keywords=clean+code&qid=1612906152&sr=8-1
https://www.amazon.de/Clean-Code-Handbook-Software-Craftsmanship/dp/0132350882/ref=sr_1_1?__mk_de_DE=%C3%85M%C3%85%C5%BD%C3%95%C3%91&dchild=1&keywords=clean+code&qid=1612906152&sr=8-1
https://medium.com/better-programming/clean-code-5-essential-takeaways-2a0b17ccd05c
https://medium.com/better-programming/clean-code-5-essential-takeaways-2a0b17ccd05c
https://medium.com/dev-genius/clean-code-in-python-8251eea292fa
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Programming and “clean code”
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Keep it short 
‣ Function bodies should be short — hardly ever longer than 20 lines and mostly 

less than 10 lines 
‣ Functions should take as few arguments as possible

Make Code Self-Documenting 
 
"Clear and expressive code with few comments is far superior to cluttered and 
complex code with lots of comments. — Robert C. Martin 
Not so clear: 
   // Check to see if the employee is eligible for full benefits 
   if ((employee.flags & HOURLY_FLAG) && 

       (employee.age > 65)) 

Better: 
   if (employee.isEligibleForFullBenefits())
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Programming and “clean code” 
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Use meaningful and intention-revealing names 
‣ Example: int elapsedTimeInDays is better than int days 
‣ Function names should say what they do

Unit tests 
‣ "Unit tests are typically automated tests written and run by software developers 

to ensure that a section of an application (known as the "unit") meets its design 
and behaves as intended.” (wikipedia) 

‣ Makes sure that changes do not break your code 

‣ Check out the unittest module in python: import unittest

https://docs.python.org/3/library/unittest.html#module-unittest
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Programming and “clean code” 
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From the Zen of Python 
‣ Beautiful is better than ugly 
‣ Simple is better than complex 
‣ Readability counts

(try import this)


