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TOOLKIT

Name That Tune:  
Teaching Predicate Logic with 
Popular Culture

Before they graduate, math majors should be able to read, 
understand, and negate statements like

 0 0 0 x c f x L
 
and

.g G h G gh e h G h h gh e

In preparation for this, math majors at my university 
, , and other symbols of logic 

in our freshman-level course in discrete mathematics. As 
I prepared to teach this course last year, I was convinced 
that my students would be uninspired when translating 
the utterly boring examples and homework problems 
normally provided by textbooks.

Typical Textbook Example. Let ,F x y  = “x and y are 
friends” and P x  = “x is perfect.” 

(a) Translate x P x  and ,x P x y F x y  
into your own words.

(b) Write “I have a friend who has a friend who’s 
perfect” as a logical expression.

Although I agreed that my students should be able to 
translate such examples, I sought a more engaging way 

When I was in high school, I really enjoyed deciphering 
Donald Knuth’s translations of “Ninety-Nine Bottles of 
Beer on the Wall” and “Old MacDonald Had a Farm” into 
mathematical notation (“The Complexity of Songs,” Com-
munications of the Association for Computing Machinery 

bit.ly/1tuxdXN). So 
that my students could have a similar experience, I began 
mining the depths of popular culture, looking for proposi-
tional and predicate logic in the lyrics of songs and quotes 
from movies. I’m a middle-aged math nerd and not an 
expert on popular culture, which in an odd way makes me 
a decent judge of what’s popular. After all, if even I know 
some one-liner, then a whole lot of other people prob-
ably know it too! Once engaged, my students also learn 
standard topics like truth tables and the different types of 
conditional statements.

An early example that I’ll show students uses only  
and   and sets the tone for my students’ introduction to 
the language of logic.

Example 1. Let  p “Billie Jean is my lover,”  q
“Billie Jean is a girl,”  r “Billie Jean claims I am the one,” 
and  s “The kid is my son.” Translate the expression  

p q r s .
Nearly all my students will chuckle and recognize 

the chorus of Michael Jackson’s “Billie Jean.” Inevitably, 
someone will comment that the straightforward transla-
tion of p q r s  doesn’t perfectly match the chorus. 
When this happens, I tell my class that translations from 
one language to another are often imperfect, and so it’s 
acceptable when translations to and from logical state-
ments omit some of the nuances of ordinary language.

Example 2. Let X x  “x is my ex” and T x   
“x lives in Texas.” Translate the logical statement 

, x X x T x where the domain is all people.
X x  and T x  suggest the 

George Strait song “All My Exes Live in Texas.” (Also, I 

X x .) This example illustrates that a direct translation 
(in this case, “For all people, if they’re my ex, then they 
live in Texas”) sometimes can be more succinctly stat-
ed. Furthermore, this statement is quite different than 

,x X x T x  or “All people are my exes living in 
Texas.”

My acid test of whether students really get it is if they 
can perform the converse of the previous two examples 
and translate a sentence into a logical statement. I may 
also ask them to negate the statement using De Morgan’s 
Laws and then translate the negation back to a sentence.

Example 3. Translate the sentence “Someday, I’ll be liv-
ing in a big old city” (taken from “Mean” by Taylor Swift) 
into a logical statement. 

tL t , where L t  “I am living in a big old city at time 
t.” That’s almost correct, except the unspoken sentiment 
of the song is “Someday, I’ll be permanently living in a big 
old city.” With some discussion, students are usually able 
to develop .t s tL s  Though I wouldn’t necessari-
ly mention this to freshmen math majors who are still 
learning calculus, I’m pleased that this musical example 

( ).nN n N a L
My students have been highly engaged while develop-
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will playfully complain his or her favorite songs or movies 
weren’t included. Indeed, the whims of popular culture 
may render today’s best examples obsolete in only a few 
years. Since I’m no expert on popular culture, I’ll invite 
my students to volunteer their own favorite one-liners 
that I might use in future classes. To get their creative 

-
ie quotes containing words like (but not limited to) all, 
none, everywhere, something, always, forever, and never. 
Sentences with repetitive wording are also good candi-

will result in a replenishing supply of fresh examples that 

-

sitional and predicate logic will prepare my students for 
their more advanced courses in mathematics.

I invite you to translate and identify some additional 
logical statements. In these examples, the domains for x  
and y  are all people, the domain for t  is all times (where 

0t  is now), and the domains for u  and v  are all things. 

pronoun (and not a variable!). 
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Answers to the following are at maa.org/maa-focus-supplements.

1. Movie 1980: p q, where p = “It’s dark outside” and q = “We’re wearing sunglasses.”

2. Pop music 1986: ¬(q p s r), here p = “You are rich,” q = “You are my girl,” r = “You are cool,” and 
s = “You rule my world.”

3. Pop music 2015: ¬M  xM(x), where M(x) = “My momma likes x.”
4. t C(t), where C(t) = The cold bothers me at time t.”

5. u(R(u D(u)), where R(u) = “u is rotten” and (D(u) = “u is in the state of Denmark.”

6. u(S(u R(u)), where S(u) = “u is a star in heaven” and R(u) = “We can reach u.”

xS(x yA(y), where S(x) = “x is on your side” and A(y) = “y is alone.”

8. x(W(x L(x x)), where W(x) = “x is a wizard,” L(x) = “x is late,” and E(x) = “x is early.”

9. t G(give you up, t G(let you down) t G(desert you,t)), where G(u,t) = “I am going 
to do u at time t.”

10. x y(F(x F(y x y), where F(x) = “I am friends with x” and L(x) = “x is in low 
places.”

11. t x(T(x t S(x t)), where T(x t) = “At time t x makes you turn around” and S(x t) = “At 
time t, x makes you say goodbye.”

12. u tS(u,t), where S(u,t) = “t is the season for u.”

13. Pop music 2011: ¬S x((x R(x S(x)), where S(x)) = “x can see it” and R(x) = “x is in the 
room.”

14. Country music 2010: (T = 1:15) y W y T N T), where T is the current time, W(x y t) = “x is 
with y at time t,” and N(x y t) = “x needs y at time t.”

15. t1 < 0(K t1 1 x¬K(x t t2 > 0(K t2) t > t2 x¬K(x t), where K(x t) = 
“He kisses x at time t.”

16. x(F x  ¬D(x))  x(¬D(x)  ¬F(I, x)), where F(x y) = “x and y are friends” and D(x) = “x dances.”

VARIABLE data


