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Logistics

e Midterm 1, Tuesday

— Handwrittfen notes allowed
— No book, nothing printed, nothing electronic
— Be on fime!
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Logistics

e Midterm 1, Tuesday

— Handwrittfen notes allowed
— No book, nothing printed, nothing electronic
— Be on fime!

e 2 modules due Thursday after exam

— First is mainly definitions - may want fo do it this week

e HW4 review

Peter Stone



A Bijection That Works

Use C-B-S to prove that |[0,1)| = |(0,1)]
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A Bijection That Works

Use C-B-S to prove that |[0,1)| = |(0,1)]

1/2 if x =0 (case 1)
flr) =< x/(1+x) ifdn € N[jx = 1/n](case 2)
T otherwise (case 3)
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Propositions

e Saftisfiable? —|(—|X1 V XQ) /\ _I(X2 V X3V (_IXg A\ _I(X1 V XQ)))
If so, produce a satisfying assignment. If not, prove it is
unsatisfiable.

e Prove - XV (Xl N\ _'(X2 — —IXl)) = X1V Xo.
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Translation

1. Domain: all human beings
P(z): x has blue eyes
Q(z): x has black eyes
Statement: There exist people with blue eyes and with
pblack eyes, but one cannot have blue and black eyes at
the same time.

2. Domain: all UT student
P(z): x Is a computer science student
Q(z): x must fake 311
Statement: Va(P(x) — Q(x))
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1. Domain: all human beings
P(z): x has blue eyes
Q(z): x has black eyes
Statement: There exist people with blue eyes and with
pblack eyes, but one cannot have blue and black eyes at

the same time.
Answer: dxP(z) A dzQ(x) ANVz—(P(x) A Q(x)
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Translation

1. Domain: all human beings
P(z): x has blue eyes
Q(z): x has black eyes
Statement: There exist people with blue eyes and with
pblack eyes, but one cannot have blue and black eyes at
the same time.
Answer: dxP(z) A dzQ(x) ANVz—(P(x) A Q(x)

2. Domain: all UT student
P(z): x is a computer science student
Q(x): x must take 311
Statement: Vz(P(x) — Q(x))
Answer: All computer science students in UT must take 311
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More transiation

1. Domain: universe
S(x): x is a student
B(x): xis a book
H(x,y): z hasy
Statement: There is a book which every student has
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More transiation

1. Domain: universe
S(x): x is a student
B(x): x is a book
H(x,y): z hasy
Statement: There is a book which every student has

2. Domain: all people
F(z,y): yis best friend of z
Statement: Va(IyF(x,y) AVz(F(x,2) — 2 =1y))
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More transiation

1. Domain: universe
S(x): x is a student
B(x): x is a book
H(x,y): x has y
Statement: There is a book which every student has
Answer: Jdx(B(x) AVy(S(y) — H(y,x)))
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More transiation

1. Domain: universe
S(x): x is a student
B(x): x is a book
H(x,y): x has y
Statement: There is a book which every student has
Answer: Jdx(B(x) AVy(S(y) — H(y,x)))

2. Domain: all people
F(z,y): yis best friend of z
Statement: Va(JyB(z,y) AVe(B(x,2) — 2z =vy))
Answer: Everyone has exactly one best friend
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Pair up activity

e Suppose B and C are disjoint. Prove (A x B) N (A x C) = .
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Pair up activity

e Suppose B and C are disjoint. Prove (A x B) N (A x C) = .

e Sponge: Suppose AC BCC.ProveC—-BC(C - A
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Injection, surjection, both or neither?

o Let f: R — R be function that f(z) = 22 — 22 — 2
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Injection, surjection, both or neither?

o Let f: R — R be function that f(z) = 22 — 22 — 2

e Sponge: f:Nx N — N, f(a,b) = 223°
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Prove or disprove

e Proven?2+1>2"for1<n<4
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4.4°2+1=17>16 =24
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Prove or disprove

e Proven’+1>2"for1 <n<4
1.1°41=2>2=21
2.224+1=5>4=2°
3.324+1=10>8=27
4.4°2+1=17>16 =24

e If ris any rational number and if s is any irrational number,
then r/s is irrational.
letr=0,s=mx,thenr/s =0, which is rafional.

Peter Stone



Assignments for Thursday

e Modules 10and 11

Peter Stone



