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Building Python Programs, 1st Edition
Exercise Solutions

Chapter 1

1. def main():
print("////1/1111777777177777")
print("|| Victory is mine! ||")
PrINT (" LTIV LDV

2. def main():
print(" \\/")
print(" \\\\//")
print ("\\\\\\///")
print("///\\\\\\")
print(" //\\\\")
print(" /\\")

3. def main():
print("A well-formed Python program has ", end="")
print("a main function with : at the end of the line.)
print()
print("A print statement ", end="")
print("has ( and ) and usually a ", end="")
print("string that starts and ends ", end="")
print("with a \" or ' character.")
print("(But we type \\\" or \\' instead!)")

4. def main():
print("What is the difference between")
print("a ' and a \"? Or between a \" and a \\\"?"
print("' and \" can be used to define strings")
print("\"' and \\\" are used to print quotes")

5. def main():
message()
print()
message()

def message():
print("There's one thing every coder must understand:")
print("showing output with the print command.™)

main()

6. # This program prints a message multiple times using functions.
def main():
print("//////11117717171717777")
print_victory()
print_victory()
print_victory()
print_victory()
print_victory()

def print_victory():

print("|| Victory is mine! ||")
PrInTC" ITTIITLTTLTLLVLVLLVLL VLV
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7. # Draws an egg figure.
def main():

Building Python Programs, Exercise Solutions

print("
print(" /
print("/

"

\\")
\\")

print("-\"-"-\"-"-\"-")

print("\\

/™)

print(" \\ /")

8. # Draws several egg figures.
def main():

def

def

def

draw_egg()

draw_egg()
draw_bottom()

draw_top()
draw_line()
draw_bottom()

draw_egg():
draw_top()
draw_bottom()
draw_line()

draw_top():
print("

print(" /
print("/

draw_bottom():

print("\\
print(” \\

"

\\")
\\")

/")

/"

def draw_line():
print("-\"-"-\"- "o\ ")

9. # Draws two rocket ship figures side-by-side.

def main():
print_top()
print_square()
print_label()
print_square()
print_top()

def print_top():
print("  /\\ /\\")
print(" / \\ /\\")
print(" / \\/ \\")

def print_square():

print("+------ + o-m-o- +")
pr‘::Ln't(“l | | |||)
pr‘ln‘t("| | | |||)
print("+------ 4 o 4ommm- +")

def print_label():
print("|United| |[United|")
print("|States| |States|")

10. # This program prints a college "fight song" with verses and repetition.

# The code uses functions for structure and to remove redundancy.

def main():
go_team go()
print()
big verse()
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big verse()
go_team_go()

def go_team_go():
print("Go, team, go!")
print("You can do it.")

def big verse():
go_team_go()
print("You're the best,"”
print("In the West.")
go_team_go()
print()

11. # This program prints a pattern of starry figures.
def main():
print_figurel()
print()
print_figure2()
print()
print_figure3()

def print_figurel():
print_horizontal_bar()
print_x()

def print_figure2():
print_horizontal bar()
print_x()
print_horizontal_bar()

def print_figure3():

print(" *")
print(" *")
print(" *")

print_figurel()

def print_horizontal_bar():
print("HEkkxn
print ("xExRE"

def print_x():
print(" * *")
print(" *")
print(" * *")

12. # This program prints a pattern of figures such as eggs and stop signs.
# The code uses functions for structure and to remove redundancy.
def main():

egg()
print()
egg()
line()
print()
stop_sign()
line()
print()

def egg():

egg_top()
egg bottom()

def egg top():
print(" ")
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print(" / \\")
print("/ \\")
def egg bottom():
print("\\ /")
print(" \\ /")

def stop_sign():

egg_top()
print("| STOP |")
egg bottom()

def line():
print("+-------- +")

Chapter 2

. humber =1

increment = 3

for i in range(1, 11):
print(str(number) + " ", end="")
number = number + increment
increment = increment + 2

print() # to end the line

.n1l =1
n2 =1
print(str(nl) + " " + str(n2) + " ", end="")

for i in range(3, 13):
n3 = nl + n2

nl = n2

n2 = n3

print(str(n2) + " ", end="")
print()

.for i in range(1, 5):
print("*" * 5)

.for i in range(1, 6):
print("*" * i)

.for i in range(1, 8):
print(str(i) * i)

.for i in range(1, 7):
print("| ", end="")
print()
for i in range(1, 7):
for j in range(1, 11):
print(j % 10, end="")
print()

.COUNT = 6
INNER_COUNT = 7
def main():
for i in range(l, COUNT + 1):
print("|", end="")
print(" " * (INNER_COUNT - 1), end="")
print()

for i in range(l, COUNT + 1):
for j in range(1, INNER_COUNT + 1):
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print(j % INNER_COUNT, end="")
print()

main()

8. def print_design():
for line in range(1, 6):
print("-" * (-1 * line + 6), end="")
print(str(2 * line - 1) * (2 * line - 1), end="")
print("-" * (-1 * line + 6))

9. def main():
for line in range(1, 7):
print("\\" * (2 * line - 2), end="")
print("!" * (-4 * line + 26), end="")
print("/" * (2 * line - 2))

main()

10. s1ze = 4
def main():
for line in range(1, SIZE + 1):
print("\\" * (2 * line - 2), end="")
print("!" * (-4 * line + (4 * SIZE + 2)), end="")
print("/" * (2 * line - 2))

main()

11. # Draws a resizable window figure with for loops
# and a constant.
COUNT = 3
def main():
draw_line()
for i in range(2):
for j in range(COUNT):
draw_bars()
draw_line()

# Draws a horizontal line: +===+===+
def draw_line():
print("+", end="")
print("=" * COUNT, end="")
print("+", end="")
print("=" * COUNT, end="")
print("+")

# Draws a single line of bars: | | [
def draw_bars():
print("|", end="")
print(" " * COUNT, end="")
print("|", end="")
print(" " * COUNT, end="")
print("|")
main()
12. def main():
for line in range(1, 6):
print("/" * (-4 * line + 20), end="")
print("*" * (8 * line - 8), end="")
print("\\" * (-4 * line + 20))

main()
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13. S1ZE

def
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=5
main():
for line in range(1, SIZE + 1):
print("/" * (-4 * line + 4 * SIZE), end="")
print("*" * (8 * line - 8), end="")
print("\\" * (-4 * line + 4 * SIZE))

main()

Chapter 3

def

def

def

def

def

def

def

def

def

print_numbers(max):

for i in range(1, max + 1):
pr‘int(ll[ll, i, ll]ll) er_](j=llll)

print() # to end the line of output

print_powers_of_ 2(max):
for i in range(@, max + 1):
print(2 ** i, end=" ")
print() # to end the line of output

print_powers_of_n(base, exp):

for i in range(@, exp + 1):
print(base ** i, end=" ")

print() # to end the line of output

print_square(small, big):
amount = big - small + 1
for i in range(©, amount):
for j in range(0, amount):
print((j + i) % amount + small, end="")
print()

larger_abs_val(nl, n2):
return max(abs(nl), abs(n2))

quadratic(a, b, c):

determinant = b *b - 4 * a * ¢

rootl = (-b + math.sqrt(determinant)) / (2 * a)
root2 = (-b - math.sqrt(determinant)) / (2 * a)
print("First root =", rootl)

print("Second root =", root2)

last_digit(num):
return abs(num) % 10

area(radius):
answer = math.pi * radius ** 2
return answer

pay(salary, hours):
if hours < 8:
return salary * hours
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else:
regular_pay = salary * 8
overtime_pay = (1.5 * salary) * (hours - 8)
return regular_pay + overtime_pay

10.

def sphere_volume(r):
return 4.0 * math.pi * r * r * r / 3.0;

11.
def pad_string(s, length):
spaces = ""
for i in range(@, length - len(s)):
spaces += " "
return spaces + s
12.

def vertical(string):
for i in range(@, len(string)):

print(string[i])
13.
def main():
panel = DrawingPanel(220, 150, "yellow")
panel.set _color(Color.BLUE);
panel.fill oval(50, 25, 40, 40, "blue")
panel.fill oval(130, 25, 40, 40, "blue")
panel.fill rect(70, 45, 80, 80, "red")
panel.draw_line(70, 85, 150, 85, "black")
main()
14.
def main():

panel = DrawingPanel(450, 150, "yellow")
draw_figure(panel, 50, 25)
draw_figure(panel, 250, 45)

def draw_figure(panel, x, y):
panel.fill oval(x, y, 40, 40, "blue")
panel.fill oval(x + 80, y, 40, 40, "blue")
panel.fill rect(x + 20, y + 20, 80, 80, "red")
panel.draw_line(x + 20, y + 60, x + 100, y + 60)

main()

15.
def main():
panel = DrawingPanel(320, 180)
draw_face(panel, 10, 30)
draw_face(panel, 150, 50)

def draw_face(panel, x, y):
panel.draw_oval(x, y, 100, 100, "black")
panel.fill oval(x + 20, y + 30, 20, 20, "blue")
panel.fill oval(x + 60, y + 30, 20, 20, "blue")
panel.draw_line(x + 30, y + 70, x + 79, y + 70, "red")

main()

16.
def main():
panel = DrawingPanel(520, 180)
for i in range(5):
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draw_face(panel, 10 + i * 100, 30)

def draw_face(panel, x, y):
panel.draw_oval(x, y, 100, 100, "black")
panel.fill oval(x + 20, y + 30, 20, 20, "blue")
panel.fill oval(x + 60, y + 30, 20, 20, "blue")
panel.draw_line(x + 30, y + 70, X + 70, y + 70, "red")

main()

17.
def main():
panel = DrawingPanel(200, 200, "white")
show_design(panel)

def show_design(panel):

for i in range(1, 5):

x =1 * 20
y =1 * 20
w= (10 - 2 * i) * 20
h=(10-2*i) * 20
panel.draw_rect(x, y, w, h, "black")

main()

18.
def main():

show_design(300, 100)

def show_design(width, height):
panel = DrawingPanel(width, height, "white")
for i in range(1, 5):
x =1 * width // 1e
y = i * height // 10
w= (10 - 2 * i) * width // 10
h=(10 -2 * i) * height // 10
panel.draw_rect(x, y, w, h, "black")

main()
19.
def main():
panel = DrawingPanel(110, 1190)
for i in range(10):
panel.draw_rect(5, 5 + 10 * i, 10 + 10 * i, 10)
main()
20.
# version 2
def main():
panel = DrawingPanel(110, 1190)
for i in range(10):
panel.draw_rect(5, 5 + 10 * i, 100 - 10 * i, 10)
main()

# version 3
def main():
panel = DrawingPanel(110, 110)
for i in range(10):
panel.draw_rect(95 - 10*i, 5 + 10*i, 10 + 10*i, 10)

main()
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