Boolean Logic Exercises
CSCI 1: Introduction to Computers and Computing
1) Truth tables
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2) Compound expressions

Assume:

Height of a palm tree = 5 meters

Height of a lighthouse = 25 meters

Height of a beach house = 10 meters

Place parentheses in the following so that the expression is true:

(Height of the beach house is less than the height of the lighthouse)
AND 
((NOT height of the lighthouse is less than the height of the tree) 
OR 
height of the beach house equals the height of the tree))
3) Boolean expressions are important when using library search engines. Usually have the following fields:

Title

Subject

Author

Year

Publisher

Typical search: (author = “Lewis Carrol”) and (year < 1865)
Write Boolean conditions for searches to find books about each of the following:

· Martin Luther King, written between 1968 and 1978

(Subject=”martin luther king”) AND (year >= 1968) AND (year <= 1978)
· About Martin Luther King, written before 1968, but not by Martin Luther King

(subject=”martin luther king”) AND (NOT (author=”martin luther king)) AND (year < 1968)

· Microsoft Excel, published by Thomson Course Technology, or accounting, published by Delmar, after 1998

(year > 1998) AND (((subject=”Microsoft excel”) AND (publisher=”Thomson course technology”)) OR ((publisher=Delmar) AND (subject=accounting))) 

· Careers in nursing or health care or medicine.

· London, Ontario, not London, England, not London, Great Britain, not London, UK, written using the Boolean operator NOT only once.

4) Boolean conditions are also important in Internet searches. Write Boolean conditions for searches to find Web pages about each of the following:

· John D. Rockefeller and Ida Tarbell
“John D. Rockefeller” AND “Ida Tarbell”

· Abraham Lincoln and Jefferson Davis, but not schools or parks
“Abraham Lincoln” AND “Jefferson Davis” AND (NOT schools) AND (NOT parks))

· Cooking a turkey, but not in a microwave or deep-fat fryer

· George Boole and either Charles Babbage or Herman Hollerith

“George Boole” AND (“Charles Babbage” OR “Herman Hollerith”)

5) Write Boolean conditions to make While loops continue to function until the following occurs:

· A car door has been opened and closed 1,000 times, or the door falls of the car.

While (car door opened < 1000) AND (door still on car)

· A penguin in an Alice world is within 5 meters of an igloo or an Eskimo, or is more than 100 meters away from the camera.

While (penguin distance to igloo > 5) AND (penguin distance to Eskimo > 5) AND (penguin distance to camera < 100)

· A sailboat is moving at a speed between 5 and 10 meters per second.

While (sailboat speed < 5) OR (sailboat speed > 10)
6) An If/Else instruction with a single Boolean expression for: “No right turn on red, 6 am to 6pm, except Saturdays and Sundays.”
If (time < 6am) OR (time > 6pm) OR (day = Sat) OR (day = Sun)


Right turn OK

If ((time < 6pm) AND (time > 6am)) AND (NOT ((day = SAT) OR (day = Sun)))

Not right turn

7) Assume and Alice world with three penguins in it: nervousPenguin, motherPenguin, and strangePenguin. Write Boolean expressions to make the nervousPenguin react in each of the following situations:

· The strangePenguin is within 2 meters of the nervousPenguin and the motherPenguin is more than 2 meters away.

· The strangePenguin is within 2 meters of the nervousPenguin or the motherPenguin is more than 2 meters away.

· The strangePenguin is closer than the motherPenguin.

8) (InClassEx1.a2w) Create an Alice world with five objects: aliceLiddel, blueBallerina, handsomePrince, maleBalletDancer, and pinkBallerina. Write a series of if statements that will print true if the following conditions are true and false otherwise:

· aliceLiddel is taller than handsomePrince or shorter than blueBallerina

· blueBallerina is taller than pinkBallerina or shorter than pinkBallerina

· maleBalletDancer is shorter than handsomePrince and taller than blueBallerina
· aliceLiddel is (shorter than pinkBallerina and shorter than maleBalletDancer) or (taller than blueBallerina)
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