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Discussion 3: Domain / Range, HOFs

Instructions:

e If you're attending this section in-person, please log into iClicker!

e If you missed this discussion, fill out this entire worksheet, and upload it to the
Gradescope assignment titled “Discussion 3” by next Discussion.

® Please open up snap.berkeley.edu/run on your computer.

e For today’s discussion during the Snap! Scavenger Hunt, you can either explain
the process in words, show a screenshot, or draw the block/process.

Group Activity / Question of the Day

® Ask the person to you —in front / right / left / behind / — if they’d rather live in a
house that’s always a bit too hot, or a house that’s always a bit too cold. Why?
What'’s the average temperature in your hometown?


https://snap.berkeley.edu/snap/snap.html

Required (Pages 2 - 5):

Assigned Reading

What is an example of abstraction in your daily life? Using this example, give one reason
why abstraction is helpful and another reason how it can do more harm than good.

Section | - Data-types, Domain, & Range

1. Write down the following for the blocks below: ‘type’, domain, and range:

Block Type Domain Range

command number None —since it is a
command and
commands don’t have

mov
ove m Steps outputs
reporter numbers number
predicate Number boolean
i a number | ?
And drop down
menu
predicate List (on the left) boolean

Anything (on the
right)




2. Now, suppose that f(g(f(g(f(g(x)))))) does not error for any x that is part of g’s
domain. Which of the following statements must be True? Circle your answer(s).

A. g’s range is a subset of f’s domain.
C. g’s domain is a subset of f’s range.

E. g’s range is equal to f’'s domain.
G. g’'s domain is equal to f’'s domain.
I. f’s range is a subset of g’s domain.

K. f’'s domain is a subset of g’s range.

What are subsets?

Ais a subset of B

B is NOT a subset of A though
{4, 2,1} is a subset of A

{4, 2, 1} is a subset of B

{3, 5}is a subset of B

Example:

All cats are animals. But not all
animals are cats! So cats are a
subset of animals.

B. g’s range is a subset of f’s range.

D. g’s domain is a subset of f’'s domain.
F. g’s range is equal to f’s range.

H. g’s domain is equal to f’s range.

J. f’s range is a subset of g’s range.

L. f’'s domain is a subset of g’s domain.

Subsets

\PS



Subsets + Domain / Range

e Now, suppose that f(g(f(g(f(g(x)))))) does not error for any x that is
part of g’s domain. Which of the following statements must be True?
Circle your answer(s).

f(g(x))

F's domain /
input

By | x could be anything

output
F might also be able to
accept other inputs though!

Subsets + Domain / Range

e Now, suppose that f(g(f(g(f(g(x)))))) does not error for any x that is
part of g’s domain. Which of the following statements must be True?
Circle your answerf(s).

g(f(x))
e x could be anything

output }

G’'s domain /
input

\

G might also be able to
accept other inputs though!

Correct Answers:
A. g's range is a subset of f's domain.
l. f's range is a subset of g's domain.

3. Consider the following expression. Determine the data types of each function's
input and output. If the function does not have an output, enter: none

function | sqit | of ' foo < true @




Function Name Domain Range

foo boolean number

sqrt number number

function number Could be anything!

To figure out what the domains are, we have to see what is being passed into the
function. We know a boolean value (true) is being passed into foo. Therefore, foo
accepts booleans.

To figure out what the range is, we have to see where the functions is being passed
into. Since foo is being passed into “sqrt of” and “sqrt of” only accepts numbers as an
input, then we know that foo must report numbers as it’s output

function ( foo """..all but first of ' mystery

Function Name Domain Range
mystery number list

all but first of list list

foo list predicate
function predicate None

Section Il - Higher Order Functions (HOFs)

1. Using HOFs, find the square of each number in list [1, 2, 3, 4, 5] and then sum
them all together.

0 ) map ff. [ 4»)» over list using ~5,5-)




2. What does the following block report?

item of

map f <uu‘; p or

list

< .false < true . < .false < (true . < .false
true . < ‘false < ‘false < true ‘ < .false
< ‘false < true ‘ < true . < .false < .false
true ‘ < .false < (true . < .false < .false

O True

O False

O It errors, because we can’t pass in predicates in map blocks

(O It depends - the output could be True or False, since selection is random.

The answer is True.

Since the list is a list of boolean values (either True or False), then we apply the map
function: (not _ ) or _

We are either going to be (not True ) or True which simplifies to False or True which
evaluates to True

Or, we are going to get (not False ) or False which simplifies to True or False which also
evaluates to True.

So either way, the (not _ ) or _ is going to report True. When we grab a random item for
the list — since all the items are True, we will always report True

3. What does the following block report?

. map & e Ela Y bl over
combine -

| list mango’




4. Answer the following questions based on the prompt below. This is a challenging,
past exam question!

L is a list of numbers. I want to verify that the minimum value in L is larger than s, and smaller
than b, where s and b are numbers. Basically, we’re reporting whether s < min (L) < b.

For example: suppose L is the list [50, 0, 20, -10].The minimum valueis -10.If s
-20andb = 20, then we report True since -20 < -10 < 20.Butifs = -20 andb
-15, then we’d report False since -20 < -10but-10 > -15.

We’1l do this in Snap!/ using higher-order functions, with the following block:

‘combine \map/l_\ S B using (€ land

“combine (LLIJ'B L7 L ) using (D

Note: In the following problems, you may net use the following blocks:
max, min, length of , item  of

[4pts] 1. What should we place in the spot labeled ‘A’? Write the block and any needed arguments.

[4pts] 2. What should we place in the spot labeled ‘B’? Write the block and any needed arguments.

[4pts] 3. What should we place in the spot labeled ‘C’? Write the block and any needed arguments.

[4pts] 4. What should we place in the spot labeled ‘D’? Write the block and any needed arguments.




Answer:

combine (L1 f H>(a /| over list 150

(< _ and p

combine LT (b > | [ 4» ) p over ([T 304 850

< _or

For a more detailed explanation, please refer to these slides!

Optional Section (Extra Practice):

Optional Section | - Data-types, Domain, & Range

1. Suppose that f and g are two monadic blocks. The expression f(g(x)) does not
error for any value x that’s within the domain of g. This implies that the
a of b is a subset of the C of __d . What
should a, b, ¢, d be?

2. Consider the following expression. Determine the data types of each function's
input and output. If the function does not have an output, enter: none

letter
foo

“ ‘item &h7 of

/ not

function | map :; mystery ""';plit N by ) - over | data

of | item € of (data

Function Name Domain Range
Split by



https://docs.google.com/presentation/d/1XrgdRSKoXqRSralznk1sAGlwUTlSJk_2HDZbxrkj8r4/edit?usp=sharing

mystery
map
function

foo

Letter of _

Optional Section Il - Higher Order Functions (HOFs)

1. What does the following block
report?

2. What does the following block
report?

combine (Y ER AL AY using <l = N

keep items
{( combine

JJJ';J;J( if* is ll a Boolean ? /then” .false else © true .

|istEEEElEIEBE

using [ ¢ and

from (1 38

3. Suppose we have a list of names and grades. Write a function that converts the
“Exam” for each person into a “Pass” or “No Pass”. Passing is a 70 or higher.



convert grades:
list

list Jist list 52 4p) list

A
Name
Victoria
Andrew
Naveen
Stacey

B
Exam
No Pass
No Pass
Pass

Pass /

4
No B ow N o= oo,

4. Using one map block, and without defining any other helper procedures, write a

block that takes in a list like [1, 2, 0, 2, 3], and shifts every element one place to

the right, replacing the left-most element with “Oops”, i.e. it would return:
[“Oops”, 1, 2,0, 2].
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