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Problem 7 Principle Inclusion/Exclusion OS

There are 2504 computer science students at a school. Of these, 1876 have taken a course in Java,
999 have taken a course in Linux, and 345 have taken a course in C. Further, 876 have taken course:
in both Java and Linux, 231 have taken courses in both Linux and C, and 290 have taken courses
in both Java and C. If 189 of these students have taken courses in Linux, Java, and C, how many
of these 2504 students have not taken a cot

e

urse in any of these three programming languages?
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Problem 6 Counting: Assorted (1 & ‘-(
A course has 4 sections. Each contains 239, 243, 87 and 49 students respectively.

- o - -—
i If six students from the smallest section form a study group, how many different groups could
there be?

ii How many different study groups can be formed from one student from each of the four sections?
(Four total students in the group).

iii[One student from the second (243 student) section wishes to form a study group with two
students from the first section (239 students). How many different groups can @orm?
f

iv She is now willing to form a group with two students from either the first or thind sections
(potentially one from each), how many different groups can she form?

v She realizes that the two sections have different styles, so she now wishes to select the two
students from either the first or third section, but not both, how many different groups can she
form?
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Problem 5 Counting: Partition Method & Permutations

How many ways can we line up 5 people for picture, of 8 total, if person 2 must be directly to the
right of person 1 in every picture person 2 is included in?
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Problem 4 Set Algebra

Simplify each of the following expressions by applying (and labelling) one law at time from logic_set_identities.pdf.
Do not use the set difference operator in your simplifications. Note that the set U in the second

item is the universal set, which includes all elements.
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The headlights of a car turn on for either of the following two reasons:
o the manual switch is on

e the automatic switch is on and the car does not detect any light (i.e. it’s dark outside)

1. Construct a truth table for H in terms of A, L, M.

e A =1 when automatic headlight switch is on A‘ Lz N (\ %

o L = 1 when light detected by light sensor

e M = 1 when manual headlight switch is on \* ﬁ ‘)*.Pj\-
e H = 1 when headlights on
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The predicates below are applicable to any candies z,y:

choc(x) candy x contains chocolate

nut(x) candy x contains nuts

pop(x) candy x is popular

same_comp(x, y) | candy x and y are made by the same company

Using the predicates above, express each english statement with logic:

i Snickers bars have chocolate, but no nuts
a

ii all popular candies contain nuts
iii there is no candy which is both popular and doesn’t contains nuts. (Hint: use —3 here)

iv By negating the existential quantifier and applying DeMorgan’s law, write a logically equivilent
form of the statement immediately above. Note that these manipulations may be applied to
the english sentence or the logical expression, if you're stuck on one try the other.

v For every candy with nuts, there is another candy made by the same manufacturer which doesn’t
have nuts.
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