
CS1802 Accelerated Recitation Week 1

Instructions: The problems in this recitation are based on the course material covered in the CS1800
lecture videos and are meant to prepare you for upcoming homework assignments. You earn full
credit for a recitation by using your time well and demonstrating e�ort on the assignment. Submit
your solution on Gradescope by uploading images of hand-written work, or uploading a PDF.

Question 1.

Consider the statements P,Q,R, and S below; because, ok, it could be going better for my Red Sox
this year, but at least they're playing!

� P = Jackie Bradley Jr (JBJ) plays center �eld.

� Q = The Red Sox win.

� R = Chris Sale gets the win.

� S = The Yankees lose.

Translate each of the sentences below into logic statements using conjunction (∧), disjunction (∨),
negation (¬), and/or implication ( =⇒ ). English can be squishy but logic can't be, so if a sentence
seems ambiguous, choose an interpretation that makes the most sense to you and make it crystal-
clear in your logic statement.

(a) If JBJ plays center �eld, then the Red Sox win.

(b) The Yankees lose, but Chris Sale doesn't get the win.

(c) The Yankees lose if the Red Sox don't win or JBJ doesn't play center �eld.

(d) Chris Sale gets the win whenever the Red Sox win.
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Question 2.

Apply the laws of logical equivalence to show that the following compound logic statement is logically
equivalent to T . As with all proofs, make your steps small and clear; identify and apply one law at
a time.

(¬p ∨ ¬q) ∨ (p ∧ q)
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Question 3.

For this problem, the domain is the set of all the characters on the Net�ix show Cobra Kai. Consider
the following two predicates:

� johnny(x), meaning "Johnny �ghts x"

� karate(x), meaning "x studies karate"

Using only variables, logic symbols (¬,∧,∨, =⇒ , ∃, ∀), and the predicates johnny() and karate(),
formulate the statements:

(a) Johnny doesn't �ght everyone who studies karate.

(b) The only people Johnny �ghts are people who study karate.
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Question 4.

Sometimes, we might not have the particular logic gate we need available. Luckily, we can replicate
the behavior of some logic gates using other gates. Draw a circuit with the same behavior as an
AND gate but does not use an AND gate in the circuit. Show that your answer is correct by
representing your circuit's behavior in a truth table.
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Question 5.

D'Artagnan would like to �gure out the relative salaries of three fellow Musketeers using two facts.
First, he knows that if Athos is not the highest paid of the three, then Porthos is. Second, he knows
that if Porthos is not the lowest paid, then Aramis is paid the most. Determine the relative salaries
of his friends by �lling in the table below.

Combination Possible? (Y/N) Explanation

Porthos > Athos > Aramis

Porthos > Aramis >Athos

Athos > Aramis > Porthos

Athos> Porthos > Aramis

Aramis > Athos > Porthos

Aramis > Porthos >Athos

Question 6.

Quanti�ers and Staetments

Interpret the following statements as English sentences, then decide whether those statements are
true.

1. ∀x∃y : x+ y = 0

2. ∃y∀x : x+ y = x

3. ∃x∀y : x+ y = x
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4. ∀x ∈ Z, ∃y ∈ Z : x+ y = prime

5. ∀x ∈ Z, ∃y ∈ Z : x+ y = prime and y = prime

6. FFFFF ∀x ∈ Z, x even,∃y ∈ Z : x+ y = prime and y = prime

7. ∀x ∈ R, ∀y ∈ R : x > y ⇔ x2 > y2

8. ∀x ∈ R, x > 0,∀y ∈ R, y > 0 : x > y ⇔ x2 > y2

9. ∀x ∈ R, x 6= 0,∀y ∈ R : x+ y < 0⇔ x · y < 0
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Question 7.

F 10 wise men in the village (optional, no credit)

10 wise men live in a village. Each man has a color dot on the forehead either R or B not known
to him; knowing his color means immediate death. But everyone knows the other men's colors, i.e.
a B person sees 5R and 4B.
The men dont speak/communicate to each other, but each morning they meet in a circle and they
can see if anyone died. They are extremely smart (can infer anything) and know when someone
dies its because he must have �gured out his color.

For quite a few days this goes unchanged, until one day a stranger passes to the village and remarks
an obvious statement to everyone: �The number of B colors is not 10�.

Prove that eventually everyone in the village will �gure out his color and die.
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