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If Statement

grade.py

- Command-line input: a percentage score (float)

- Standard output: the corresponding letter grade

× ~/workspace/ipp

1 $ python3 grade.py 97

2 A

3 $ python3 grade.py 56

4 F

5 $ _



If Statement

× grade.py 1/2

1 import stdio

2 import sys

3

4 score = float(sys.argv [1])

5 if score >= 93:

6 stdio.writeln("A")

7 elif score >= 90:

8 stdio.writeln("A-")

9 elif score >= 87:

10 stdio.writeln("B+")

11 elif score >= 83:

12 stdio.writeln("B")

13 elif score >= 80:

14 stdio.writeln("B-")

15 elif score >= 77:

16 stdio.writeln("C+")

17 elif score >= 73:

18 stdio.writeln("C")

19 elif score >= 70:

20 stdio.writeln("C-")
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If Statement

1 import stdio

2 import sys

3

4 score = float(sys.argv [1])

5 if score >= 93:
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18 else:
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1 import stdio

2 import sys
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4 score = float(sys.argv [1])

5 if score >= 93:

6 stdio.writeln("A")

7 elif score >= 90:

8 stdio.writeln("A-")

9 elif score >= 87:
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1 import stdio
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3

4 score = float(sys.argv [1])
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1 import stdio

2 import sys

3

4 score = float(sys.argv [1])

5 if score >= 93:

6 stdio.writeln("A")

7 elif score >= 90:

8 stdio.writeln("A-")

9 elif score >= 87:

10 stdio.writeln("B+")

11 elif score >= 83:

12 stdio.writeln("B")

13 elif score >= 80:

14 stdio.writeln("B-")

15 elif score >= 77:

16 stdio.writeln("C+")

17 ...

18 else:

19 stdio.writeln("F")

line # score
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×

1 $ python3 grade.py 82
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If Statement

1 import stdio

2 import sys

3

4 score = float(sys.argv [1])

5 if score >= 93:

6 stdio.writeln("A")

7 elif score >= 90:
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9 elif score >= 87:
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15 elif score >= 77:

16 stdio.writeln("C+")

17 ...

18 else:

19 stdio.writeln("F")

line # score
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×

1 $ python3 grade.py 82
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1 import stdio

2 import sys
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If Statement

1 import stdio

2 import sys

3

4 score = float(sys.argv [1])

5 if score >= 93:

6 stdio.writeln("A")

7 elif score >= 90:

8 stdio.writeln("A-")

9 elif score >= 87:

10 stdio.writeln("B+")

11 elif score >= 83:

12 stdio.writeln("B")

13 elif score >= 80:

14 stdio.writeln("B-")

15 elif score >= 77:

16 stdio.writeln("C+")

17 ...

18 else:

19 stdio.writeln("F")

line # score

14 82.0

×

1 $ python3 grade.py 82

2 B-

3



If Statement

1 import stdio

2 import sys

3

4 score = float(sys.argv [1])

5 if score >= 93:

6 stdio.writeln("A")

7 elif score >= 90:

8 stdio.writeln("A-")

9 elif score >= 87:

10 stdio.writeln("B+")

11 elif score >= 83:

12 stdio.writeln("B")

13 elif score >= 80:

14 stdio.writeln("B-")

15 elif score >= 77:

16 stdio.writeln("C+")

17 ...

18 else:

19 stdio.writeln("F")

line # score

×

1 $ python3 grade.py 82

2 B-

3 $ _



Conditional Expression

1 <then -expression > if <boolean -expression > else <else -expression >
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- Standard output: “Heads” or “Tails”
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Conditional Expression

flip.py

- Standard output: “Heads” or “Tails”
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Conditional Expression

flip.py

- Standard output: “Heads” or “Tails”
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Conditional Expression

flip.py

- Standard output: “Heads” or “Tails”
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Conditional Expression

flip.py

- Standard output: “Heads” or “Tails”

× ~/workspace/ipp

1 $ python3 flip.py

2 Heads

3 $ python3 flip.py
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5 $ python3 flip.py
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Conditional Expression

flip.py

- Standard output: “Heads” or “Tails”

× ~/workspace/ipp

1 $ python3 flip.py

2 Heads

3 $ python3 flip.py

4 Heads

5 $ python3 flip.py

6 Tails

7 $ _



Conditional Expression

× flip.py

1 import stdio

2 import stdrandom

3

4 result = "Heads" if stdrandom.bernoulli () else "Tails"

5 stdio.writeln(result)



Conditional Expression

× flip.py

1 import stdio

2 import stdrandom

3

4 result = "Heads" if stdrandom.bernoulli () else "Tails"

5 stdio.writeln(result)
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3 ...
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While Statement
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- Standard output: n hellos
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While Statement

nhellos.py

- Command-line input: n (int)

- Standard output: n hellos

× ~/workspace/ipp

1 $ python3 nhellos.py 10

2 Hello # 1

3 Hello # 2

4 Hello # 3

5 Hello # 4

6 Hello # 5

7 Hello # 6

8 Hello # 7

9 Hello # 8

10 Hello # 9

11 Hello # 10

12 $ _



While Statement

× nhellos.py

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 i = 1

6 while i <= n:

7 stdio.writeln("Hello # " + str(i))

8 i += 1
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While Statement

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 i = 1
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1 import stdio

2 import sys
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5 i = 1
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2 import sys
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1 import stdio

2 import sys
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4 n = int(sys.argv [1])

5 i = 1
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1 import stdio

2 import sys
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1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 i = 1

6 while i <= n:
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8 i += 1
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1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 i = 1

6 while i <= n:

7 stdio.writeln("Hello # " + str(i))

8 i += 1

line # n i

8 3 4

×

1 $ python3 nhellos.py 3

2 Hello # 1

3 Hello # 2

4 Hello # 3

5



While Statement

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 i = 1

6 while i <= n:

7 stdio.writeln("Hello # " + str(i))

8 i += 1

line # n i

6 3 4

×

1 $ python3 nhellos.py 3
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3 Hello # 2
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While Statement

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 i = 1

6 while i <= n:

7 stdio.writeln("Hello # " + str(i))

8 i += 1

line # n i

×

1 $ python3 nhellos.py 3

2 Hello # 1

3 Hello # 2

4 Hello # 3

5 $ _



For Statement

1 for <variable > in <iterable >:

2 <statement >

3 ...
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1 for <variable > in <iterable >:

2 <statement >

3 ...



For Statement

Strings are iterable objects

Example (iterating a string)

1 import stdio

2

3 for c in "Hello":

4 stdio.writeln(c)
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For Statement

Strings are iterable objects

Example (iterating a string)

1 import stdio

2

3 for c in "Hello":

4 stdio.writeln(c)

line # c

1

×
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For Statement

Strings are iterable objects

Example (iterating a string)

1 import stdio

2

3 for c in "Hello":

4 stdio.writeln(c)

line # c

3 "H"

×
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For Statement

Strings are iterable objects

Example (iterating a string)

1 import stdio

2

3 for c in "Hello":

4 stdio.writeln(c)

line # c
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For Statement

Strings are iterable objects

Example (iterating a string)

1 import stdio

2

3 for c in "Hello":

4 stdio.writeln(c)

line # c

3 "e"
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For Statement

Strings are iterable objects

Example (iterating a string)

1 import stdio
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3 for c in "Hello":

4 stdio.writeln(c)
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Strings are iterable objects

Example (iterating a string)

1 import stdio

2

3 for c in "Hello":

4 stdio.writeln(c)
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For Statement

Strings are iterable objects

Example (iterating a string)

1 import stdio
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3 for c in "Hello":
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For Statement

Strings are iterable objects

Example (iterating a string)

1 import stdio

2

3 for c in "Hello":

4 stdio.writeln(c)

line # c
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×
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For Statement

Strings are iterable objects

Example (iterating a string)

1 import stdio

2

3 for c in "Hello":

4 stdio.writeln(c)
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For Statement

Strings are iterable objects

Example (iterating a string)

1 import stdio

2

3 for c in "Hello":

4 stdio.writeln(c)

line # c
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×
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For Statement

Strings are iterable objects

Example (iterating a string)

1 import stdio

2

3 for c in "Hello":

4 stdio.writeln(c)

line # c

4 "o"

×
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For Statement

Strings are iterable objects

Example (iterating a string)

1 import stdio

2

3 for c in "Hello":

4 stdio.writeln(c)

line # c

3

×
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Example

- 4, 6, 8, 10, 12, 14, 16, . . .
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Example: range(5) returns [0, 1, 2, 3, 4]
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- Command-line input: n (int)

- Standard output: a table of powers of 2 that are less than or equal to 2n
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3

4 n = int(sys.argv [1])

5 power = 1

6 for i in range(n + 1):

7 stdio.writeln(str(i) + " " + str(power))

8 power *= 2
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1 break

Example
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2

3 i = 1

4 while True:

5 if i >= 4:

6 break

7 stdio.writeln(i)

8 i += 1
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1 import stdio

2

3 for c in "Hello":

4 if c == "e" or c == "o":

5 continue

6 stdio.writeln(c)

line # c

4 e

×

1 H

2

3



Continue Statement

1 continue

Example

1 import stdio

2

3 for c in "Hello":

4 if c == "e" or c == "o":

5 continue

6 stdio.writeln(c)

line # c

5 e

×

1 H

2

3



Continue Statement

1 continue

Example

1 import stdio

2

3 for c in "Hello":

4 if c == "e" or c == "o":

5 continue

6 stdio.writeln(c)

line # c

3 l

×

1 H

2

3



Continue Statement

1 continue

Example

1 import stdio

2

3 for c in "Hello":

4 if c == "e" or c == "o":

5 continue

6 stdio.writeln(c)

line # c

4 l

×

1 H

2

3



Continue Statement

1 continue

Example

1 import stdio

2

3 for c in "Hello":

4 if c == "e" or c == "o":

5 continue

6 stdio.writeln(c)

line # c

6 l

×

1 H

2 l

3



Continue Statement

1 continue

Example

1 import stdio

2

3 for c in "Hello":

4 if c == "e" or c == "o":

5 continue

6 stdio.writeln(c)

line # c

3 l

×

1 H

2 l

3



Continue Statement

1 continue

Example

1 import stdio

2

3 for c in "Hello":

4 if c == "e" or c == "o":

5 continue

6 stdio.writeln(c)

line # c

4 l

×

1 H

2 l

3



Continue Statement

1 continue

Example

1 import stdio

2

3 for c in "Hello":

4 if c == "e" or c == "o":

5 continue

6 stdio.writeln(c)

line # c

6 l

×

1 H

2 l

3 l



Continue Statement

1 continue

Example

1 import stdio

2

3 for c in "Hello":

4 if c == "e" or c == "o":

5 continue

6 stdio.writeln(c)

line # c

3 o

×

1 H

2 l

3 l



Continue Statement

1 continue

Example

1 import stdio

2

3 for c in "Hello":

4 if c == "e" or c == "o":

5 continue

6 stdio.writeln(c)

line # c

4 o

×

1 H

2 l

3 l



Continue Statement

1 continue

Example

1 import stdio

2

3 for c in "Hello":

4 if c == "e" or c == "o":

5 continue

6 stdio.writeln(c)

line # c

5 o

×

1 H

2 l

3 l



Continue Statement

1 continue

Example

1 import stdio

2

3 for c in "Hello":

4 if c == "e" or c == "o":

5 continue

6 stdio.writeln(c)

line # c

3

×

1 H

2 l

3 l



Continue Statement

1 continue

Example

1 import stdio

2

3 for c in "Hello":

4 if c == "e" or c == "o":

5 continue

6 stdio.writeln(c)

line # c

×

1 H

2 l

3 l



Nesting

If, while, and for statements can be nested within one another



Nesting

If, while, and for statements can be nested within one another



Nesting

divisorpattern.py

- Command-line input: n (int)

- Standard output: a table where entry (i , j) is a star (“*”) if j divides i or i divides j and a space (“ ”) otherwise



Nesting

divisorpattern.py

- Command-line input: n (int)

- Standard output: a table where entry (i , j) is a star (“*”) if j divides i or i divides j and a space (“ ”) otherwise



Nesting

divisorpattern.py

- Command-line input: n (int)

- Standard output: a table where entry (i , j) is a star (“*”) if j divides i or i divides j and a space (“ ”) otherwise

× ~/workspace/ipp

1 $ _

2

3

4

5

6

7



Nesting

divisorpattern.py

- Command-line input: n (int)

- Standard output: a table where entry (i , j) is a star (“*”) if j divides i or i divides j and a space (“ ”) otherwise

× ~/workspace/ipp

1 $ python3 divisorpattern.py 5

2

3

4

5

6

7



Nesting

divisorpattern.py

- Command-line input: n (int)

- Standard output: a table where entry (i , j) is a star (“*”) if j divides i or i divides j and a space (“ ”) otherwise

× ~/workspace/ipp

1 $ python3 divisorpattern.py 5

2 * * * * * 1

3 * * * 2

4 * * 3

5 * * * 4

6 * * 5

7 $ _



Nesting

× divisorpattern.py

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)



Nesting

× divisorpattern.py

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

×

1 $ _

2

3

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

×

1 $ python3 divisorpattern.py 3

2

3

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

1

×

1 $ python3 divisorpattern.py 3

2

3

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

2

×

1 $ python3 divisorpattern.py 3

2

3

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

4 3

×

1 $ python3 divisorpattern.py 3

2

3

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

5 3 1

×

1 $ python3 divisorpattern.py 3

2

3

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

6 3 1 1

×

1 $ python3 divisorpattern.py 3

2

3

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

7 3 1 1

×

1 $ python3 divisorpattern.py 3

2

3

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

8 3 1 1

×

1 $ python3 divisorpattern.py 3

2 *

3

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

6 3 1 2

×

1 $ python3 divisorpattern.py 3

2 *

3

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

7 3 1 2

×

1 $ python3 divisorpattern.py 3

2 *

3

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

8 3 1 2

×

1 $ python3 divisorpattern.py 3

2 * *

3

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

6 3 1 3

×

1 $ python3 divisorpattern.py 3

2 * *

3

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

7 3 1 3

×

1 $ python3 divisorpattern.py 3

2 * *

3

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

8 3 1 3

×

1 $ python3 divisorpattern.py 3

2 * * *

3

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

6 3 1

×

1 $ python3 divisorpattern.py 3

2 * * *

3

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

11 3 1

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

5 3 2

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

6 3 2 1

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

7 3 2 1

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

8 3 2 1

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 *

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

6 3 2 2

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 *

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

7 3 2 2

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 *

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

8 3 2 2

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 * *

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

6 3 2 3

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 * *

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

7 3 2 3

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 * *

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

10 3 2 3

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 * *

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

6 3 2

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 * *

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

11 3 2

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 * * 2

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

5 3 3

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 * * 2

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

6 3 3 1

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 * * 2

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

7 3 3 1

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 * * 2

4

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

8 3 3 1

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 * * 2

4 *

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

6 3 3 2

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 * * 2

4 *

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

7 3 3 2

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 * * 2

4 *

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

10 3 3 2

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 * * 2

4 *

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

6 3 3 3

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 * * 2

4 *

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

7 3 3 3

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 * * 2

4 *

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

8 3 3 3

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 * * 2

4 * *

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

6 3 3

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 * * 2

4 * *

5
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1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

11 3 3

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 * * 2

4 * * 3
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1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

5 3

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 * * 2

4 * * 3

5



Nesting

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

line # n i j

×

1 $ python3 divisorpattern.py 3

2 * * * 1

3 * * 2

4 * * 3

5 $ _



Variable Scope

Part of the program that can refer to the variable by name

Example

× divisorpattern.py

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

Variable Scope

n lines 4 — 11

i lines 5 — 11

j lines 6 — 10
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Part of the program that can refer to the variable by name

Example

× divisorpattern.py

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 for i in range(1, n + 1):

6 for j in range(1, n + 1):

7 if i % j == 0 or j % i == 0:

8 stdio.write("* ")

9 else:

10 stdio.write(" ")

11 stdio.writeln(i)

Variable Scope

n lines 4 — 11

i lines 5 — 11

j lines 6 — 10



Applications

harmonic.py

- Command-line input: n (int)

- Standard output: the nth harmonic number, Hn = 1 + 1
2
+ 1

3
+ · · ·+ 1

n
≈ ln(n) + 0.57721



Applications

harmonic.py

- Command-line input: n (int)

- Standard output: the nth harmonic number, Hn = 1 + 1
2
+ 1

3
+ · · ·+ 1

n
≈ ln(n) + 0.57721



Applications

harmonic.py

- Command-line input: n (int)

- Standard output: the nth harmonic number, Hn = 1 + 1
2
+ 1

3
+ · · ·+ 1

n
≈ ln(n) + 0.57721

× ~/workspace/ipp

1 $ _

2

3

4

5

6

7



Applications

harmonic.py

- Command-line input: n (int)

- Standard output: the nth harmonic number, Hn = 1 + 1
2
+ 1

3
+ · · ·+ 1

n
≈ ln(n) + 0.57721

× ~/workspace/ipp

1 $ python3 harmonic.py 10

2

3

4

5

6

7



Applications

harmonic.py

- Command-line input: n (int)

- Standard output: the nth harmonic number, Hn = 1 + 1
2
+ 1

3
+ · · ·+ 1

n
≈ ln(n) + 0.57721

× ~/workspace/ipp

1 $ python3 harmonic.py 10
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Applications

harmonic.py

- Command-line input: n (int)

- Standard output: the nth harmonic number, Hn = 1 + 1
2
+ 1

3
+ · · ·+ 1

n
≈ ln(n) + 0.57721

× ~/workspace/ipp

1 $ python3 harmonic.py 10

2 2.9289682539682538
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Applications

harmonic.py

- Command-line input: n (int)

- Standard output: the nth harmonic number, Hn = 1 + 1
2
+ 1

3
+ · · ·+ 1

n
≈ ln(n) + 0.57721

× ~/workspace/ipp

1 $ python3 harmonic.py 10

2 2.9289682539682538

3 $ python3 harmonic.py 1000

4 7.485470860550343
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Applications

harmonic.py

- Command-line input: n (int)

- Standard output: the nth harmonic number, Hn = 1 + 1
2
+ 1

3
+ · · ·+ 1

n
≈ ln(n) + 0.57721

× ~/workspace/ipp

1 $ python3 harmonic.py 10

2 2.9289682539682538

3 $ python3 harmonic.py 1000

4 7.485470860550343

5 $ python3 harmonic.py 10000
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Applications

harmonic.py

- Command-line input: n (int)

- Standard output: the nth harmonic number, Hn = 1 + 1
2
+ 1

3
+ · · ·+ 1

n
≈ ln(n) + 0.57721

× ~/workspace/ipp

1 $ python3 harmonic.py 10

2 2.9289682539682538

3 $ python3 harmonic.py 1000

4 7.485470860550343

5 $ python3 harmonic.py 10000

6 9.787606036044348

7 $ _
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Applications

× harmonic.py

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 total = 0.0

6 for i in range(1, n + 1):

7 total += 1 / i

8 stdio.writeln(total)
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× harmonic.py

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 total = 0.0

6 for i in range(1, n + 1):

7 total += 1 / i

8 stdio.writeln(total)
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- Standard output:
√
c up to 15 decimal places
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sqrt.py

- Command-line input: c (float)

- Standard output:
√
c up to 15 decimal places
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1 $ python3 sqrt.py 2
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Applications

sqrt.py

- Command-line input: c (float)

- Standard output:
√
c up to 15 decimal places

× ~/workspace/ipp

1 $ python3 sqrt.py 2

2 1.414213562373095
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Applications

sqrt.py

- Command-line input: c (float)

- Standard output:
√
c up to 15 decimal places

× ~/workspace/ipp

1 $ python3 sqrt.py 2

2 1.414213562373095

3 $ python3 sqrt.py 3

4 1.7320508075688772

5 $ _
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Applications

× sqrt.py

1 import stdio

2 import sys

3

4 c = float(sys.argv [1])

5 EPSILON = 1e-15

6 t = c

7 while abs(1 - c / (t * t)) > EPSILON:

8 t = (c / t + t) / 2

9 stdio.writeln(t)
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× sqrt.py

1 import stdio

2 import sys

3

4 c = float(sys.argv [1])

5 EPSILON = 1e-15

6 t = c

7 while abs(1 - c / (t * t)) > EPSILON:

8 t = (c / t + t) / 2

9 stdio.writeln(t)
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- Standard output: binary representation of n
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binary.py
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- Standard output: binary representation of n
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binary.py

- Command-line input: n (int)

- Standard output: binary representation of n

× ~/workspace/ipp

1 $ python3 binary.py 19
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Applications

binary.py

- Command-line input: n (int)

- Standard output: binary representation of n

× ~/workspace/ipp

1 $ python3 binary.py 19
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Applications

binary.py

- Command-line input: n (int)

- Standard output: binary representation of n

× ~/workspace/ipp

1 $ python3 binary.py 19

2 10011

3 $ python3 binary.py 255

4 11111111

5 $ _
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24 23 22 21 20

19 > 1 0 0 = 16



Applications

24 23 22 21 20

19 > 1 0 0 1 = 18



Applications

24 23 22 21 20

19 = 1 0 0 1 1 = 19



Applications

× binary.py

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 v = 1

6 while v <= n // 2:

7 v *= 2

8 while v > 0:

9 if n < v:

10 stdio.write("0")

11 else:

12 stdio.write("1")

13 n -= v

14 v //= 2

15 stdio.writeln ()



Applications

× binary.py

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 v = 1

6 while v <= n // 2:

7 v *= 2

8 while v > 0:

9 if n < v:

10 stdio.write("0")

11 else:

12 stdio.write("1")

13 n -= v

14 v //= 2

15 stdio.writeln ()
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- Command-line input: stake (int), goal (int), and trials (int)

- Standard output: percentage of wins and average number of bets per experiment
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gambler.py

- Command-line input: stake (int), goal (int), and trials (int)

- Standard output: percentage of wins and average number of bets per experiment

× ~/workspace/ipp

1 $ python3 gambler.py 10 20 1000
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Applications

gambler.py

- Command-line input: stake (int), goal (int), and trials (int)

- Standard output: percentage of wins and average number of bets per experiment

× ~/workspace/ipp

1 $ python3 gambler.py 10 20 1000

2 50% wins
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Applications

gambler.py

- Command-line input: stake (int), goal (int), and trials (int)

- Standard output: percentage of wins and average number of bets per experiment

× ~/workspace/ipp

1 $ python3 gambler.py 10 20 1000

2 50% wins

3 Avg # bets: 103

4 $ python3 gambler.py 50 250 1000

5 21% wins

6 Avg # bets: 9933

7 $ _



Applications

× gambler.py

1 import stdio

2 import sys

3 import stdrandom

4

5 stake = int(sys.argv [1])

6 goal = int(sys.argv [2])

7 trials = int(sys.argv [3])

8 bets = 0

9 wins = 0

10 for t in range(trials ):

11 cash = stake

12 while cash > 0 and cash < goal:

13 bets += 1

14 cash += 1 if stdrandom.bernoulli () else -1

15 wins += 1 if cash == goal else 0

16 stdio.writeln(str (100 * wins // trials) + "% wins")

17 stdio.writeln("Avg # bets: " + str(bets // trials ))



Applications

× gambler.py

1 import stdio

2 import sys

3 import stdrandom

4

5 stake = int(sys.argv [1])

6 goal = int(sys.argv [2])

7 trials = int(sys.argv [3])

8 bets = 0

9 wins = 0

10 for t in range(trials ):

11 cash = stake

12 while cash > 0 and cash < goal:

13 bets += 1

14 cash += 1 if stdrandom.bernoulli () else -1

15 wins += 1 if cash == goal else 0

16 stdio.writeln(str (100 * wins // trials) + "% wins")

17 stdio.writeln("Avg # bets: " + str(bets // trials ))
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- Standard output: prime factors of n
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Applications

factors.py

- Command-line input: n (int)

- Standard output: prime factors of n

× ~/workspace/ipp

1 $ python3 factors.py 28

2 2 2 7
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Applications

factors.py

- Command-line input: n (int)

- Standard output: prime factors of n

× ~/workspace/ipp

1 $ python3 factors.py 28

2 2 2 7

3 $ python3 factors.py 3757208

4 2 2 2 7 13 13 397

5 $ python3 factors.py 287994837222311
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Applications

factors.py

- Command-line input: n (int)

- Standard output: prime factors of n

× ~/workspace/ipp

1 $ python3 factors.py 28

2 2 2 7

3 $ python3 factors.py 3757208

4 2 2 2 7 13 13 397

5 $ python3 factors.py 287994837222311

6 17 1739347 9739789

7 $ _



Applications

× factors.py

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 factor = 2

6 while factor * factor <= n:

7 while n % factor == 0:

8 stdio.write(str(factor) + " ")

9 n //= factor

10 factor += 1

11 if n > 1:

12 stdio.write(n)

13 stdio.writeln ()



Applications

× factors.py

1 import stdio

2 import sys

3

4 n = int(sys.argv [1])

5 factor = 2

6 while factor * factor <= n:

7 while n % factor == 0:

8 stdio.write(str(factor) + " ")

9 n //= factor

10 factor += 1

11 if n > 1:

12 stdio.write(n)

13 stdio.writeln ()


	Outline
	If Statement
	Conditional Expression
	While Statement
	For Statement
	Break Statement
	Continue Statement
	Nesting
	Variable Scope
	Applications

