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    1 C = 3 
    2 a = 1 
    3  
    4 def  my_function(x): 
    5     a = 9+C 
    6     return  x+a 
    7  
    8 print (a) 
    9  
   10 if  __name__ == "__main__": 
   11     a = 2 
   12     b = my_function(a) 
   13     print (a,b,C) 

platnost prom#nn$ch
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variables_scope.py

> python3 variables_scope.py 
Co vytiskne %‡dek 8: 
A: 12 
B: 1 
C: nic, nastane chyba za b#hu
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program structure - basic blocks
    1 import  math 
    2  
    3 class  MyClass: 
    4     '''class for ''' 
    5     def  __init__(self): 
    6         '''MyClass constructor''' 
    7         pass  # nothing at the moment  
    8  
    9 def  my_function(a,b): 
   10     '''compute sum a+b''' 
   11     pass  # nothing at the moment  
   12  
   13 if  __name__ == "__main__": 
   14     # actual program starts here  
   15     c = MyClass() # don't forget the parantheses! I will show!  
   16  

function_vs_method.py
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program structure - basic blocks
    1 import  math 
    2  
    3 class  MyClass: 
    4     '''class for ''' 
    5     def  __init__(self): 
    6         '''MyClass constructor''' 
    7         pass  # nothing at the moment  
    8  
    9 def  my_function(a,b): 
   10     '''compute sum a+b''' 
   11     pass  # nothing at the moment  
   12  
   13 if  __name__ == "__main__": 
   14     # actual program starts here  
   15     c = MyClass() # don't forget the parantheses! I will show!  
   16  

V kr‡tk$ch uk‡zk‡ch budeme n#kdy ukazovat jen k—d bez hlavi&ek a spol.

imports

DeÞnitions:
classes
functions

main program

function_vs_method.py



funkce vs. metoda
    1 import  math 
    2  
    3 class  MyClass: 
    4     '''class for ''' 
    5     def  __init__(self): 
    6         '''MyClass constructor''' 
    7         pass  # nothing at the moment  
    8     def  my_class_method(self): 
    9         print ('nothing to report') 
   10          
   11  
   12 def  my_function(a,b): 
   13     '''compute sum a+b''' 
   14     pass  # nothing at the moment  
   15  
   16 if  __name__ == "__main__": 
   17     # actual program starts here  
   18     c = MyClass() # don't forget the parantheses! I will show!  
   19     c.my_class_method() 
   20  
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    1 a = 0.1 
    2 b = 0.3 
    3 c = 3*a 
    4 d = b==c 



    1 a = 0.1 
    2 b = 0.3 
    3 c = 3*a 
    4 d = b==c 

Po vykon‡n’ %‡dku 4 bude prom#nn‡ d rovna: 
A: True 
B: False 
C: %‡dek 4 se nevykon‡, skon&’ chybou



nen’ &’slo jako &’slo

¥ vizualizace  
¥ https://docs.python.org/3/tutorial/ßoatingpoint.html  
¥ http://ßoating-point-gui.de/formats/binary/  
¥ opatrnost p%i testov‡n’ rovnosti (ßoat) &’sel 
¥ pokud opravdu pot%eba: abs(a-b) < threshold

floating_point_surprise.py

    1 a = 0.1 
    2 b = 0.3 
    3 c = 3*a 
    4 d = b==c 

Po vykon‡n’ %‡dku 4 bude prom#nn‡ d rovna: 
A: True 
B: False 
C: %‡dek 4 se nevykon‡, skon&’ chybou

http://pythontutor.com/visualize.html#code=a%20%3D%200.1%0Ab%20%3D%200.3%0Ac%20%3D%203*a%0Aif%20a%20%3D%3D%20c%3A%0A%20%20%20%20print%28'a%20and%20c%20are%20equal'%29%0Aelse%3A%0A%20%20%20%20print%28'a%20is%20not%20equal%20to%20c'%29%20%20%20%20%20%20%20%20%0A&cumulative=false&curInstr=5&heapPrimitives=false&mode=display&origin=opt-frontend.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false
https://docs.python.org/3/tutorial/floatingpoint.html
http://floating-point-gui.de/formats/binary/
http://pythontutor.com/visualize.html#code=a%20%3D%200.1%0Ab%20%3D%200.3%0Ac%20%3D%203*a%0Aif%20a%20%3D%3D%20c%3A%0A%20%20%20%20print%28'a%20and%20c%20are%20equal'%29%0Aelse%3A%0A%20%20%20%20print%28'a%20is%20not%20equal%20to%20c'%29%20%20%20%20%20%20%20%20%0A&cumulative=false&curInstr=5&heapPrimitives=false&mode=display&origin=opt-frontend.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false
https://docs.python.org/3/tutorial/floatingpoint.html
http://floating-point-gui.de/formats/binary/


decimal vs binary

decimal-vs-binary-integers.png



decimal vs binary
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%et#zce neboli stringy
    1 a = 'ahoj' 
    2 b = 'svete' 
    3 c = a+b 
    4 for  i,item in  enumerate(c): 
    5     print (i,'-',item) 
    6 banner = ['ahoj','svete'] 
    7 for  i,item in  enumerate(banner): 
    8     print (i,'-',item) 
    9 for  i,item in  enumerate(banner): 
   10     for  j,elem in  enumerate(item): 
   11         print (i,'-',item,'***',j,':',elem) 

visualizace

strings.py

http://pythontutor.com/visualize.html#code=a%20%3D%20'ahoj'%0Ab%20%3D%20'svete'%0Ac%20%3D%20a%2Bb%0Afor%20i,item%20in%20enumerate(c%29%3A%0A%20%20%20%20print(i,'-',item%29%0Abanner%20%3D%20%5B'ahoj','svete'%5D%0Afor%20i,item%20in%20enumerate(banner%29%3A%0A%20%20%20%20print(i,'-',item%29%0Afor%20i,item%20in%20enumerate(banner%29%3A%0A%20%20%20%20for%20j,elem%20in%20enumerate(item%29%3A%0A%20%20%20%20%20%20%20%20print(i,'-',item,'***',j,'%3A',elem%29&cumulative=false&curInstr=0&heapPrimitives=false&mode=display&origin=opt-frontend.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false
http://pythontutor.com/visualize.html#code=a%20%3D%20'ahoj'%0Ab%20%3D%20'svete'%0Ac%20%3D%20a%2Bb%0Afor%20i,item%20in%20enumerate(c%29%3A%0A%20%20%20%20print(i,'-',item%29%0Abanner%20%3D%20%5B'ahoj','svete'%5D%0Afor%20i,item%20in%20enumerate(banner%29%3A%0A%20%20%20%20print(i,'-',item%29%0Afor%20i,item%20in%20enumerate(banner%29%3A%0A%20%20%20%20for%20j,elem%20in%20enumerate(item%29%3A%0A%20%20%20%20%20%20%20%20print(i,'-',item,'***',j,'%3A',elem%29&cumulative=false&curInstr=0&heapPrimitives=false&mode=display&origin=opt-frontend.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false


python indexing, slicing, É



dokon&eme te' R-P-S 
lep"’ hr‡&, s pam#t’



¥ player_skewed n#kterŽ tahy preferuje na 
œkor jin$ch 

¥ nev’me kterŽ to jsou 

¥ nejprve hrajme n‡hodn# a uchov‡vejme 
soupe%ovy tahy 

¥ analyzujme historii tah( 

¥ hrajme optim‡ln# (vyu!ijme nedokonalost 
protihr‡&e)



is vs ==
    1 a = [1,2,3] 
    2 b = [1,2,3] 
    3 c = a 
    4  
    5 d1 = a==b 
    6 d2 = a is  b 
    7 d3 = a==c, a is  c 

is_vs_equal.py



is vs ==
    1 a = [1,2,3] 
    2 b = [1,2,3] 
    3 c = a 
    4  
    5 d1 = a==b 
    6 d2 = a is  b 
    7 d3 = a==c, a is  c 

A: d1 True, d2 False 
B: d1 False, d2 False 
C: d1 True, d2 True 
D: chyba

is_vs_equal.py



is vs ==
    1 a = [1,2,3] 
    2 b = [1,2,3] 
    3 c = a 
    4  
    5 d1 = a==b 
    6 d2 = a is  b 
    7 d3 = a==c, a is  c 

A: d1 True, d2 False 
B: d1 False, d2 False 
C: d1 True, d2 True 
D: chyba

d3 bude: 
A: True, False 
B: True, True 
C: False, False 
D: skon&’ chybou

is_vs_equal.py



pointers
    1 a = [1,2,3] 
    2 b = a 
    3 a[1] = 9 
    4 d0 = a == [1,9,3] 
    5 d1 = b == [1,2,3] 
    6 d2 = b == [1,9,3] 
    7 d3 = b is  a 



pointers
Prom#nnŽ d0, d1, d2, d3 budou: 
A: True, True, False, False 
B: True, False, True, True 
C: True, False, False, True 
D: True, False, True, False

    1 a = [1,2,3] 
    2 b = a 
    3 a[1] = 9 
    4 d0 = a == [1,9,3] 
    5 d1 = b == [1,2,3] 
    6 d2 = b == [1,9,3] 
    7 d3 = b is  a 



pointers

visualisation

is vs ==

http://pythontutor.com/live.html#code=a%20%3D%20%5B1,2,3%5D%0Ab%20%3D%20a&cumulative=false&curInstr=2&heapPrimitives=false&mode=display&origin=opt-live.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false
http://pythontutor.com/live.html#code=a%20%3D%20%5B1,2,3%5D%0Ab%20%3D%20a&cumulative=false&curInstr=2&heapPrimitives=false&mode=display&origin=opt-live.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false


making copy, a[:], rychle, ale É



making copy, a[:], rychle, ale É



import copy and go deep
http://docs.python.org/3.4/library/copy.html

http://docs.python.org/3.4/library/copy.html
http://docs.python.org/3.4/library/copy.html


pozor na m#lkost kopi’



Funkce: ryz’ vs. modiÞk‡tory



    1 def  increment_pure_function(x): 
    2     v = [] 
    3     for  item in  x: 
    4         v.append(item+1) 
    5     return (v) 
    6  
    7 def  increment_modifier(x): 
    8     for  i in  range(len(x)): 
    9         x[i] = x[i]+1 
   10     return (x) 
   11  
   12 if  __name__ == "__main__": 
   13     a = [1,2,3] 
   14     b1 = increment_pure_function(a) 
   15     d0 = a == b1 
   16     b2 = increment_modifier(a) 
   17     d1 = b1 == b2 
   18     d2 = a == b1 



    1 def  increment_pure_function(x): 
    2     v = [] 
    3     for  item in  x: 
    4         v.append(item+1) 
    5     return (v) 
    6  
    7 def  increment_modifier(x): 
    8     for  i in  range(len(x)): 
    9         x[i] = x[i]+1 
   10     return (x) 
   11  
   12 if  __name__ == "__main__": 
   13     a = [1,2,3] 
   14     b1 = increment_pure_function(a) 
   15     d0 = a == b1 
   16     b2 = increment_modifier(a) 
   17     d1 = b1 == b2 
   18     d2 = a == b1 

Hodnoty d0, d1, d2 budou: 

A: False, True, True 
B: False, True, False 
C: False, False, False 



¥ Pou!ij funkci ryz’, pokud je tvŽ srdce ryz’ (a nechce" hledat "patn# 
odhalitelnŽ chyby) 

¥ Pokud n‡vrh vede na pot%ebu funkce modifk‡toru, zva! objektov$ 
n‡vrh. 

¥ Nikdy nevracej data, kter‡ modiÞkuje" a hlavn#, nech) vol‡n’ 
modik‡toru nem‡ pravou stranu!



Nebezpe&’ implicitn’ch 
parametr(



    1 def  fn(x=[0,0]): 
    2     x[0] = x[0]+1 
    3     return  x+[1] 
    4  
    5 a = fn() 
    6 b = fn() 



    1 def  fn(x=[0,0]): 
    2     x[0] = x[0]+1 
    3     return  x+[1] 
    4  
    5 a = fn() 
    6 b = fn() 

Hodnoty prom#nn$ch a, b budou: 

A: [1,0,1], [1,0,1] 
B: [2,1], [2,1] 

C: [1,0,1], [2,0,1] 
D: dojde k chyb# za b#hu programu



    1 def  fn(x=[0,0]): 
    2     x[0] = x[0]+1 
    3     return  x+[1] 
    4  
    5 a = fn() 
    6 b = fn() 
    7 c = fn([0,0]) 



    1 def  fn(x=[0,0]): 
    2     x[0] = x[0]+1 
    3     return  x+[1] 
    4  
    5 a = fn() 
    6 b = fn() 
    7 c = fn([0,0]) 

Hodnota prom#nnŽ c bude: 

A: [1,0,1] 
B: [2,0,1] 

C: [3,0,1] 
D: dojde k chyb# za b#hu programu



    1 def  fn(x=[0,0]): 
    2     x[0] = x[0]+1 
    3     return  x+[1] 
    4  
    5 a = fn() 
    6 b = fn() 
    7 c = fn([0,0]) 

Hodnota prom#nnŽ c bude: 

A: [1,0,1] 
B: [2,0,1] 

C: [3,0,1] 
D: dojde k chyb# za b#hu programu

https://docs.python-guide.org/writing/gotchas/
implicit_mutable_parameters_simple.py

https://docs.python-guide.org/writing/gotchas/
https://docs.python-guide.org/writing/gotchas/


Vyzkou"ejte/odkrokujte v pythontutor.com

http://pythontutor.com
http://pythontutor.com


    1 class  MyTime: 
    2     def  __init__(self, time=[0,0]): 
    3         self.time = time 
    4  
    5     def  increment_time(self, inc): 
    6         for  i in  range(len(self.time)): 
    7             self.time[i] = self.time[i] + inc[i] 
    8  
    9     def  __eq__(self,other): 
   10         return  self.time == other.time 
   11              
   12 if  __name__ == "__main__": 
   13     t1 = MyTime() 
   14     t2 = MyTime() 
   15     d0 = t1 == t2 
   16     t2.increment_time([2,2]) 
   17     d1 = t1 == t2 
   18     print (d0, d1) 



    1 class  MyTime: 
    2     def  __init__(self, time=[0,0]): 
    3         self.time = time 
    4  
    5     def  increment_time(self, inc): 
    6         for  i in  range(len(self.time)): 
    7             self.time[i] = self.time[i] + inc[i] 
    8  
    9     def  __eq__(self,other): 
   10         return  self.time == other.time 
   11              
   12 if  __name__ == "__main__": 
   13     t1 = MyTime() 
   14     t2 = MyTime() 
   15     d0 = t1 == t2 
   16     t2.increment_time([2,2]) 
   17     d1 = t1 == t2 
   18     print (d0, d1) 

Hodnoty d0, d1 budou: 

A: True, True 
B: True, False 
C: False, False



    1 class  MyTime: 
    2     def  __init__(self, time=[0,0]): 
    3         self.time = time 
    4  
    5     def  increment_time(self, inc): 
    6         for  i in  range(len(self.time)): 
    7             self.time[i] = self.time[i] + inc[i] 
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funkce pravŽ a modiÞk‡tory

function_pure_vs_modifier.py

http://pythontutor.com/live.html#code=def%20increment_pure_function(x%29%3A%0A%20%20%20%20v%20%3D%20%5B%5D%0A%20%20%20%20for%20item%20in%20x%3A%0A%20%20%20%20%20%20%20%20v.append(item%2B1%29%0A%20%20%20%20return(v%29%0A%0Adef%20increment_modifier(x%29%3A%0A%20%20%20%20for%20i%20in%20range(len(x%29%29%3A%0A%20%20%20%20%20%20%20%20x%5Bi%5D%20%3D%20x%5Bi%5D%2B1%0A%20%20%20%20return(x%29%0A%0Aa%20%3D%20%5B1,2,3%5D%0Ab%20%3D%20increment_pure_function(a%29%0Aprint(a,',',b%29%0Ac%20%3D%20increment_modifier(a%29%0Aprint(a,',',b,',',c%29&cumulative=false&curInstr=0&heapPrimitives=false&mode=display&origin=opt-live.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false
http://pythontutor.com/live.html#code=def%20increment_pure_function(x%29%3A%0A%20%20%20%20v%20%3D%20%5B%5D%0A%20%20%20%20for%20item%20in%20x%3A%0A%20%20%20%20%20%20%20%20v.append(item%2B1%29%0A%20%20%20%20return(v%29%0A%0Adef%20increment_modifier(x%29%3A%0A%20%20%20%20for%20i%20in%20range(len(x%29%29%3A%0A%20%20%20%20%20%20%20%20x%5Bi%5D%20%3D%20x%5Bi%5D%2B1%0A%20%20%20%20return(x%29%0A%0Aa%20%3D%20%5B1,2,3%5D%0Ab%20%3D%20increment_pure_function(a%29%0Aprint(a,',',b%29%0Ac%20%3D%20increment_modifier(a%29%0Aprint(a,',',b,',',c%29&cumulative=false&curInstr=0&heapPrimitives=false&mode=display&origin=opt-live.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false


objekty, t%’dy a tak

visualisation

mytime.py

http://pythontutor.com/live.html#code=class%20MyTime%3A%0A%20%20%20%20def%20__init__(self,time%3DNone%29%3A%0A%20%20%20%20%20%20%20%20self.time%20%3D%20time%0A%20%20%20%20%20%20%20%20%0A%20%20%20%20def%20get_mins(self%29%3A%0A%20%20%20%20%20%20%20%20return(self.time%5B0%5D*60%2Bself.time%5B1%5D%29%0A%20%20%20%20%20%20%20%20%0Adef%20mins_to_time(mins%29%3A%0A%20%20%20%20return(%5Bmins//60,mins%2560%5D%29%0A%20%20%20%20%0At1%20%3D%20MyTime(%5B1,20%5D%29%0Amins%20%3D%20t1.get_mins(%29%0Atime_vec%20%3D%20mins_to_time(mins%29&cumulative=false&curInstr=0&heapPrimitives=false&mode=display&origin=opt-live.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false
http://pythontutor.com/live.html#code=class%20MyTime%3A%0A%20%20%20%20def%20__init__(self,time%3DNone%29%3A%0A%20%20%20%20%20%20%20%20self.time%20%3D%20time%0A%20%20%20%20%20%20%20%20%0A%20%20%20%20def%20get_mins(self%29%3A%0A%20%20%20%20%20%20%20%20return(self.time%5B0%5D*60%2Bself.time%5B1%5D%29%0A%20%20%20%20%20%20%20%20%0Adef%20mins_to_time(mins%29%3A%0A%20%20%20%20return(%5Bmins//60,mins%2560%5D%29%0A%20%20%20%20%0At1%20%3D%20MyTime(%5B1,20%5D%29%0Amins%20%3D%20t1.get_mins(%29%0Atime_vec%20%3D%20mins_to_time(mins%29&cumulative=false&curInstr=0&heapPrimitives=false&mode=display&origin=opt-live.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false


ale pozor É



b#!te a programujte!

¥ http://pythontutor.com/visualize.html#mode=edit  

¥ http://openbookproject.net/thinkcs/python/english3e/index.html

http://pythontutor.com/visualize.html#mode=edit
http://openbookproject.net/thinkcs/python/english3e/index.html
http://pythontutor.com/visualize.html#mode=edit
http://openbookproject.net/thinkcs/python/english3e/index.html

