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Inductive Data Types – Review

• Describe a set by ways of creating its element

– Each is a “constructor”

– Second constructor is recursive

– Can have any number of parameters 

Ex: base case recursive case



Structural Recursion – Review

• Inductive types: builds new values from existing ones

• Structural recursion: recurse on smaller parts

– Call on n recurses on n.val

– Guarantees no infinite loops

– Note: Only kind of recursion used for this class

Ex:



Testing – Strict vs Deep

describe(‘example’, function() {

it(‘testBar’ function() {

.../* assert statements */

})

})

Assertion Failure Condition

assert.strictEqual(expected, actual) expected !== actual

assert.deepEqual(expected, actual) If properties of child objects are not 

equal

This will pass

This will fail



Testing – Documenting 

• Make sure to document which subdomain/domain you are testing 

for each test

Ex: 

describe(‘example’, function() {

it(‘testBar’ function() {
/* comment describing subdomain being tested */

assert...

})

})

Name of class being tested

Name of function being tested
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Question 1

nil

cons(2a, nil)

cons(2a, cons(2b,nil))

cons(2a, cons(2b,cons(2c, nil)))



Question 1

func twice(nil) := nil

twice(cons(a, L)) := cons(2a, twice(L)) for any a : Z and L : List

nil

cons(2a, nil)

cons(2a, cons(2b,nil))

cons(2a, cons(2b,cons(2c, nil)))



Question 1

func twice(nil) := nil

twice(cons(a, L)) := cons(2a, twice(L)) for any a : Z and L : List

nil

cons(2a, nil)

cons(2a, cons(2b,nil))

cons(2a, cons(2b,cons(2c, nil)))

We should apply 0-1-many heuristic (ex: test length of 0, 1, 3
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Question 2

twice(L)

= twice(cons(1, cons(2, nil))) Def of L

= cons(2, twice(cons(2, nil))) Def of twice

= cons(2, cons(4, twice(nil))) Def of twice

= cons(2, cons(4, nil)) Def of twice



Question 2



Question 2

twice(cons(0, L))

= cons(0, twice(L)) Def of twice

= cons(0, cons(2, cons(4, nil))) Part(a)

= cons(0, R) Def of R
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Question 3

nil

cons(2a,nil)

cons(2a,cons(b,nil))

cons(2a,cons(b,cons(2c,nil)))
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Question 3

func twice-evens(nil) := nil

twice-evens(cons(a, L) := cons(2a, twice-odds(L)) for any a 

: Z and L : List

func twice-odds(nil) := nil

twice-odds(cons(a, L)) := cons(a, twice-evens(L)) for any 

a: Z and L : List



Question 3

func twice-evens(nil) := nil

twice-evens(cons(a, L) := cons(2a, twice-odds(L)) for any a 

: Z and L : List

func twice-odds(nil) := nil

twice-odds(cons(a, L)) := cons(a, twice-evens(L)) for any 

a: Z and L : List

For twice-evens, we need to test nil, a call to twice-odds base 

case, and a recursive call of twice-evens. This gives us 5 tests for 

twice-evens. We need to do the same for twice-odds, which gives 

a total of 10 tests.



Question 4



Question 4

len(twice-evens(cons(a, cons(b, L))))

= len(cons(2a, twice-odds(cons(b, L)))) Def of twice-evens

= len(cons(2a, cons(b, twice-evens(L))))   Def of twice-odds

= 1 + len(cons(b, twice-evens(L))) Def of len

= 1 + 1 + len(twice-evens(L)) Def of len

= 2 + len(twice-evens(L))



Question 4

Given this code: 

And the fact we proved in (a):



Question 4

Given this code: 

And the fact we proved in (a):

Applying part (a) with a = 3 and b=4 gives us a proof that: 

len(twice-evens(cons(3, cons(4, L)))) = 2 + len(twice-evens(L))



Attendance

Please fill out the Google Form at the following link:
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