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Task: ศึกษาการทำงานของ code นี้
def f(y):
    y = 2 * x
    return y

x = 1
x = f(x + 1) + f(x + 2)

Task: จงศึกษาโครงสร้างและการทำงานของฟังก์ชันลักษณะต่าง ๆ ต่อไปนี้ และตอบคำถาม

• What do you name the function?
	





• What are the parameters, and what types of information do they refer to?
	





• What calculations are you doing with that information?
	







• What information does the function return? 
	





• Does it work like you expect it to?
	





• วาดแผนภาพทีละภาพเพื่อแสดงติดตามการทำงานของโค้ด อธิบายการได้มาของค่า argument ที่ส่งให้กับฟังก์ชัน และ parameter ต่าง ๆ ที่ฟังก์ชันรับมา มีค่าเท่าใด มี type เป็นอะไร
	



















## EXAMPLE: combinations of print and return
## Python Tutor link: http://www.pythontutor.com/visualize.html#code=def%20is_even_with_return(%20i%20%29%3A%0A%20%20%20%20%22%22%22%20%0A%20%20%20%20Input%3A%20i,%20a%20positive%20int%0A%20%20%20%20Returns%20True%20if%20i%20is%20even,%20otherwise%20False%0A%20%20%20%20%22%22%22%0A%20%20%20%20print('with%20return'%29%0A%20%20%20%20remainder%20%3D%20i%20%25%202%0A%20%20%20%20return%20remainder%20%3D%3D%200%0A%0Ais_even_with_return(3%29%20%0Aprint(is_even_with_return(3%29%20%29%0A%0Adef%20is_even_without_return(%20i%20%29%3A%0A%20%20%20%20%22%22%22%20%0A%20%20%20%20Input%3A%20i,%20a%20positive%20int%0A%20%20%20%20Does%20not%20return%20anything%0A%20%20%20%20%22%22%22%0A%20%20%20%20print('without%20return'%29%0A%0Ais_even_without_return(3%29%0Aprint(is_even_without_return(3%29%20%29%0A&cumulative=false&curInstr=0&heapPrimitives=false&mode=display&origin=opt-frontend.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false
#########################
def is_even_with_return( i ):
    """ 
    Input: i, a positive int
    Returns True if i is even, otherwise False
    """
    print('with return')
    remainder = i % 2
    return remainder == 0

is_even_with_return(3) 
print(is_even_with_return(3) )

#----------------------------------------------------------------------
def is_even_without_return( i ):
    """ 
    Input: i, a positive int
    Does not return anything
    """
    print('without return')
    remainder = i % 2

is_even_without_return(3)
print(is_even_without_return(3) )

#----------------------------------------------------------------------

# Simple is_even function definition
def is_even( i ):
    """ 
    Input: i, a positive int
    Returns True if i is even, otherwise False
    """
    remainder = i % 2
    return remainder == 0

# Use the is_even function later on in the code
print("All numbers between 0 and 20: even or not")
for i in range(20):
    if is_even(i):
        print(i, "even")
    else:
        print(i, "odd")

#########################
## EXAMPLE: applying functions to repeat same task many times
#########################
def bisection_cuberoot_approx(x, epsilon):
    """
    Input: x, an integer
    Uses bisection to approximate the cube root of x to within epsilon
    Returns: a float approximating the cube root of x
    """
    low = 0.0
    high = x
    guess = (high + low)/2.0
    while abs(guess**3 - x) >= epsilon:
        if guess**3 < x:
            low = guess
        else:
            high = guess
        guess = (high + low)/2.0
    return guess

x = 1
while x <= 10000:
    approx = bisection_cuberoot_approx(x, 0.01)
    print(approx, "is close to cube root of", x)
    x *= 10



## EXAMPLE: functions as arguments
## Python Tutor link: http://www.pythontutor.com/visualize.html#code=def%20func_a(%29%3A%0A%20%20%20%20print('inside%20func_a'%29%0A%0Adef%20func_b(y%29%3A%0A%20%20%20%20print('inside%20func_b'%29%0A%20%20%20%20return%20y%0A%0Adef%20func_c(z%29%3A%0A%20%20%20%20print('inside%20func_c'%29%0A%20%20%20%20return%20z(%29%0A%0Aprint(func_a(%29%29%0Aprint(5%2Bfunc_b(2%29%29%0Aprint(func_c(func_a%29%29%0A&cumulative=false&curInstr=0&heapPrimitives=false&mode=display&origin=opt-frontend.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false
#########################
def func_a():
    print('inside func_a')

def func_b(y):
    print('inside func_b')
    return y

def func_c(z):
    print('inside func_c')
    return z()

print(func_a())
print(5+func_b(2))
print(func_c(func_a))


#########################
## EXAMPLE: returning function objects
## Python Tutor link: http://www.pythontutor.com/visualize.html#code=def%20f(%29%3A%0A%20%20%20%20def%20x(a,%20b%29%3A%0A%20%20%20%20%20%20%20%20return%20a%2Bb%0A%20%20%20%20return%20x%0A%20%20%20%20%0Aval%20%3D%20f(%29(3,4%29%0Aprint(val%29%0A&cumulative=false&curInstr=0&heapPrimitives=false&mode=display&origin=opt-frontend.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false
#########################
def f():
    def x(a, b):
        return a+b
    return x
    
# the first part, f(), returns a function object
# then apply that function with parameters 3 and 4
val = f()(3,4)
print(val)



#########################
## EXAMPLE: shows accessing variables outside scope
#########################
def f(y):
    x = 1
    x += 1
    print(x)
x = 5
f(x)
print(x)

def g(y):
    print(x)
    print(x+1)
x = 5
g(x)
print(x)

def h(y):
    pass
    #x += 1 #leads to an error without line `global x` inside h
x = 5
h(x)
print(x)


#########################
## EXAMPLE: hader scope example from slides
## Python Tutor link: http://www.pythontutor.com/visualize.html#code=def%20g(x%29%3A%0A%20%20%20%20def%20h(%29%3A%0A%20%20%20%20%20%20%20%20x%20%3D%20'abc'%0A%20%20%20%20x%20%3D%20x%20%2B%201%0A%20%20%20%20print('in%20g(x%29%3A%20x%20%3D',%20x%29%0A%20%20%20%20h(%29%0A%20%20%20%20return%20x%0A%0Ax%20%3D%203%0Az%20%3D%20g(x%29&cumulative=false&curInstr=0&heapPrimitives=false&mode=display&origin=opt-frontend.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false
#########################
def g(x):
    def h():
        x = 'abc'
    x = x + 1
    print('in g(x): x =', x)
    h()
    return x

x = 3
z = g(x)


#########################
## EXAMPLE: complicated scope, test yourself!
## Python Tutor link: http://www.pythontutor.com/visualize.html#code=def%20f(x%29%3A%0A%20%20%20x%20%3D%20x%20%2B%201%0A%20%20%20print('in%20f(x%29%3A%20x%20%3D',%20x%29%0A%20%20%20return%20x%0A%0Ax%20%3D%203%0Az%20%3D%20f(x%29%0Aprint('in%20main%20program%20scope%3A%20z%20%3D',%20z%29%0Aprint('in%20main%20program%20scope%3A%20x%20%3D',%20x%29%0A%0Adef%20g(x%29%3A%0A%20%20%20%20def%20h(x%29%3A%0A%20%20%20%20%20%20%20%20x%20%3D%20x%2B1%0A%20%20%20%20%20%20%20%20print(%22in%20h(x%29%3A%20x%20%3D%20%22,%20x%29%0A%20%20%20%20x%20%3D%20x%20%2B%201%0A%20%20%20%20print('in%20g(x%29%3A%20x%20%3D%20',%20x%29%0A%20%20%20%20h(x%29%0A%20%20%20%20return%20x%0A%0Ax%20%3D%203%0Az%20%3D%20g(x%29%0Aprint('in%20main%20program%20scope%3A%20x%20%3D%20',%20x%29%0Aprint('in%20main%20program%20scope%3A%20z%20%3D%20',%20z%29%0A&cumulative=false&curInstr=0&heapPrimitives=false&mode=display&origin=opt-frontend.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false

#########################
def f(x):
   x = x + 1
   print('in f(x): x =', x)
   return x

x = 3
z = f(x)
print('in main program scope: z =', z)
print('in main program scope: x =', x)

def g(x):
    def h(x):
        x = x+1
        print("in h(x): x = ", x)
    x = x + 1
    print('in g(x): x = ', x)
    h(x)
    return x

x = 3
z = g(x)
print('in main program scope: x = ', x)
print('in main program scope: z = ', z)


Exercises Here are some exercises for you to try on your own. Solutions are available at http://pragprog.com/titles/gwpy3/practical-programming. (Taken from the book, Exercises page 63)

1. Two of Python’s built-in functions are min and max. In the Python shell, execute the following function calls: a. min(2, 3, 4) b. max(2, -3, 4, 7, -5) c. max(2, -3, min(4, 7), -5) 
	






2. For the following function calls, in what order are the subexpressions evaluated? a. min(max(3, 4), abs(-5)) b. abs(min(4, 6, max(2, 8))) c. round(max(5.572, 3.258), abs(-2)) 
	





3. Following the function design recipe, define a function that has one parameter, a number, and returns that number tripled. 
	





4. Following the function design recipe, define a function that has two parameters, both of which are numbers, and returns the absolute value of the difference of the two. Hint: Call built-in function abs. 
	





5. Following the function design recipe, define a function that has one parameter, a distance in kilometers, and returns the distance in miles. (There are 1.6 kilometers per mile.) 
	





6. Following the function design recipe, define a function that has three parameters, grades between 0 and 100 inclusive, and returns the average of those grades. 
	





7. Following the function design recipe, define a function that has four parameters, all of them grades between 0 and 100 inclusive, and returns the average of the best 3 of those grades. Hint: Call the function that you defined in the previous exercise. 
	





8. Complete the examples in the docstring and then write the body of the following function: report erratum • discuss Exercises • 63 def weeks_elapsed(day1, day2): """ (int, int) -> int day1 and day2 are days in the same year. Return the number of full weeks that have elapsed between the two days. >>> weeks_elapsed(3, 20) 2 >>> weeks_elapsed(20, 3) 2 >>> weeks_elapsed(8, 5) >>> weeks_elapsed(40, 61) """ 
	





9. Consider this code: def square(num): """ (number) -> number Return the square of num. >>> square(3) 9 """ In the following table, fill in the Example column by writing square, num, square(3), and 3 next to the appropriate description. Description Example Parameter Argument Function name Function call 
	





10. Write the body of the square function from the previous exercise.
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