CSCl 334:
Principles of Programming Languages

Lecture 14: Project Ideas / Evaluation

Instructor: Dan Barowy
Williams

Announcements

Announcements

No class Thursday

Example: brace language

® An expression is a sequence of terms, consisting of at least
one term.

* Atermis either 'aaa’, obb', or a brace expression.
* A brace expression is '{', followed by an expression,

followed by "}".




Lexical vs Dynamic Scope Inspiration for Projects

1+ 2+ cos(45) =

i i 3.52532198882
Scientific Calculator T
(using infix expressions) 1T Tl
e tan v 1 2 3 _

As  BXP w 0 . -

https://www.google.com/search?g=google+calculator




Logo Interpreter

10 square :length 7
repeat 4 [ fd :length rt 90 ]
E

0 randomcolor Run
setcolor pick [ red orange yellow green blue violet ]

clearscreen
repeat 36 [ randomcolor square random 200 rt 10 ]

Clear

https://www.calormen.com/jslogo/

Turtle Audio
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ceeee

& sound ¢ paint B Tutorials

Created by (ky 1202 bpm « m > » e ®

https://turtle.audio




Regular Expressions

spo =) =0 ;abbbba
STEP 1 O—=0—=Q—=0——=0 abbbba
STEP = = = = =0

STEP2 N:Hﬁ:ﬁﬁ(wﬁﬁg ab.bbba

b
st abbbba
smps = ;i;«gi)( % TL»Q abbbba
b

s =O-T=0"=0"=0-"=0  abbbba

~ a
smrs =O—=O—a—D—=0 abbbba'

https://swtch.com/~rsc/regexp/regexpl.html

Auto Sentence Diagramming

As Gregor Samsa awoke one morning from uneasy dreams
he found himself transformed in his bed into a monstrous vermin.

Kafka, Metamorphosis

he | found [ himself \/ormeg

Gregor Samsa | av

https://www.npr.org/sections/ed/2014/08/22/341898975/a-picture-of-
language-the-fading-art-of-diagramming-sentences




PR(IPS'3’=1 THEN PRINT "Your victim is badly wounded" :: RETURN
! NT *You killed your victim"
PRI 1)=0 :: IVW=B+IPS
i PR(IPS'_ KM =t IPS=0
" vP(IVN)-I .
N
Bﬁﬂ:? »possible commands:"
1;: FOR 1=1 TO
Tap PRINT HS(D)
190 NEXT l{l
TURI
" ’}ﬁ VW@ THEN 840
g;: PRINT "There is nothing to take here"
RN
B AS|C ﬂ?ﬁ’guﬂ AND IKM<25 THEN PRINT "You cannot take things that you do not see*
41 RETURN : 3
ﬁgfalNT'I take the "jV$(IVW)i" for you
840 B(IBMAX)=IVW
g7e IBMAX=IBMAX+1
g80 VP(IVW)=0
90 1VW=0
900 RETURN : -
918 INPUT "What would you like to drop? *:D$
920 LNG=LEN(D$)
930 1VWB=0
9@ FOR I=1 TO 12
%50 IF D$=SEG$(V$(I),1,LNG)THEN IVWB=I :: I=12
560 NEXT I
978 IF IVWB<>@ THEN 1000
980 PRINT "1 dn not understand uou®
My Grammar login landscape [ json expansion
{
"origin":["[myPlace:#path#]#line#"],

A BNF parser and generator

"line":["#mood.capitalize# and #mood#, the
#myPlace# was #mood# with #substance#",
"#nearby.capitalize# #myPlace.a# #move.ed#
through the #path#, filling me with
#substance#"],

"nearby":["beyond the #path#", "far away",
"ahead", "behind me"],

"substance":["light", "reflections", "mist",
"shadow", "darkness", "brightness", "gaiety",
"merriment"],

"mood":["overcast", "alight", "clear", "darkened",
"blue", "shadowed", "illuminated", "silver", "cool",
"warm", "summer-warmed"],

"path™:["stream", "brook", "path", "ravine",
"forest", "fence", "stone wall"],

"move"{"spiral", "twirl", "curl”, "dance”, "twine’, origin B 1 B rerol  step 49804999)
')‘weave“, "meander", "wander", "flow"] Warm and illuminated, the forest was blue with gaiety

http://tracery.io/editor/




An algebra solver

Algebra Calculator

« Equations [ipod>
Basic (Linear) 2 TelvEleslle s e : -
Solve For L
Quadratic @ % &2 | [ im T o« 6 (g HO
Rational
Biquadratic Sx—6=3x—8 n
Polynomial
el Graph» Examples » =
Logarithmic
Exponential Solution Keep Practicing >
Absolute
Complex (new) Show Steps
Matrix (new) Br-6=3r-8 : x=-1
Roots (new) Steps
Rational Roots (new)
. oW | 5 g8
» Inequalties Add 6 to both sides

Sx—6+6=3—8+6

» System of Equations

System of Inequalities Sx=3r—2

» Basic Operations

» Algebraic Properties

Simplify
Partial Fractions 2=-2
Divide both side
» Polynomials
x_2
272
» Rational Expressions
siml
+ Sequences 1

click here to practice linear equations »

https://www.symbolab.com/solver/algebra-calculator

ChucK

SinOsc ge => dac;

while( true )

{
Math.random2f(30,1000) => ge.freq;
.5::second => now;

}

https://www.ted.com/talks/
ge wang the diy orchestra of the future#t-237999

http://chuck.cs.princeton.edu/




Program Evaluation as Reduction

1+2"3-1

(AX.AX.X) (AX.V)

(AX.AX.X) (AX.V)

Lo




Goal: alpha-normal form

(AX.AX.X) (AX.V)

|

(Ax.Aa.a) (Ab.vy)

Goal: alpha-normal form Goal: alpha-normal form
1. No bound variable uses the same name as any 1. No bound variable uses the same name as any
free variable. free variable.

2. No bound variable uses the same name as any
other bound variable.




Goal: alpha-normal form

1. No bound variable uses the same name as any

free variable.
2. No bound variable uses the same name as any
other bound variable.

In other words, all variable names are unique.

Parts

e: Expr An expression
b: Set<char> Variable bindings
r: Map<char,char> Renamings

alphanorm(e: Expr) (b: Set<char>) (r: Map<char,char>)
: Expr*Set<char>

What is passed in; returned

alphanorm(e: Expr) (b: Set<char>) (r: Map<char,char>)
: Expr*Set<char>

What is passed in; returned

alphanorm(e: Expr) (b: Set<char>) (r: Map<char,char>)
: Expr*Set<char>

Note that we want the set of bindings to persist,
therefore it is both passed in and out.




What is passed in; returned

alphanorm(e: Expr) (b: Set<char>) (r: Map<char,char>)
: Expr*Set<char>

Note that we want the set of bindings to persist,
therefore it is both passed in and out.

But the set of renamings is scoped:. it is only passed in.

Algorithm

Algorithm
Var(v):

Algorithm

Var(v):
if there is a renaming rule, rename and return
renamed Var,




Algorithm

Var(v):

If there is a renaming rule, rename and return
renamed Var;

otherwise, return original VVar

Algorithm

Var(v):

if there is a renaming rule, rename and return
renamed Var;

otherwise, return original VVar

Apple1, e2):

Algorithm

Var(v):

if there is a renaming rule, rename and return
renamed Var,

otherwise, return original Var

Applel, e2):
x-norm e1 & e2 and return Applel, e2)

Algorithm

Var(v):

if there is a renaming rule, rename and return
renamed Var,

otherwise, return original VVar

Applel, e2):
x-norm e1 & e2 and return Applel, e2)

Abs(v,e):




Algorithm

Var(v):

If there is a renaming rule, rename and return
renamed Var;

otherwise, return original VVar

Apple1, e2):
x-norm e1 & e2 and return App(el, e2)

Abs(v,e):

if vis already bound, add renaming rule, @x-norm e,

then return Abs(v, e;

Algorithm

Var(v):

if there is a renaming rule, rename and return
renamed Var,

otherwise, return original VVar

Apple1, e2):
x-norm e1 & e2 and return App(el, e2)

Abs(v,e):

if vis already bound, add renaming rule, @x-norm e,
then return Abs(v' e";

otherwise, return a-norm e and return Absl(v, )




