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Function Composition



For this activity we will be working in groups of 3-4 students.

Each group has a set of "Function Cards", each of which takes 
an input and produces an output.

Composing Functions

http://pages/function-cards.html


Each function card has a Contract (Name, Domain, Range), 
and a description of what it does.

Starting with 4,

● you could play the add 1 card to turn it into 5.
● you could play add 6 and turn it into 10.

What other cards could you play to get from 4 to 10?

Composing Functions



Select the cards you would play with to get from the starting 
number to the ending number.

● Start at 4, end at 26
● Start at -22, end at 13
● Start at 64, end at 0

Let's try some more numbers from this random integer generator.

You will need to use some functions more than once, and that's 
ok! If you're ready for a challenge, try to find the shortest path 
from start to end, using the smallest number of compositions.

Composing Functions

https://www.google.com/search?q=random+number


Three of the function cards we just used were for the functions f, 
g and h:

● f multiplies its input by 3
● g adds six to its input
● h subtracts one from its input

We can compose those functions in any order. If we composed 
them as f(g(h(x))) and evaluated them for x = 4 what 
would happen?

Diagramming Function Composition



The circles of evaluation for f(g(h(4))) would look like this:

Diagramming Function Composition



Diagramming Function Composition

Complete Diagramming Function Composition with your 
partner.

https://bootstrapworld.org/materials/fall2022/en-us/lessons/function-composition-wescheme/pages/diagramming-function-composition.html


Diagramming Function Composition

Do f(g(h(x))) and g(h(f(x))) evaluate 
to the same thing?



● Log into WeScheme, and open a new program.
● Save the file as "Function Composition", and click "Run".
● Complete the following Function Composition -- Green Star. 

When you're done, change the color of all the stars in the 
file to gold.

● Then try Function Composition -- Your Name.
● If you have time, work with Function Composition -- scale-xy 

and/or Function Composition Matching Activity

Composing Functions in Code

http://wescheme.org
https://bootstrapworld.org/materials/fall2022/en-us/lessons/function-composition-wescheme/pages/function-composition-green-star.html
https://bootstrapworld.org/materials/fall2022/en-us/lessons/function-composition-wescheme/pages/function-composition-your-name.html
https://bootstrapworld.org/materials/fall2022/en-us/lessons/function-composition-wescheme/pages/function-composition-scale-xy.html
https://teacher.desmos.com/activitybuilder/custom/5fece8bb695f3d0d363c331b?collections=5fbecc2b40d7aa0d844956f0
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZW1iZWRkZWRXZWJzaXRlIiwiZHJhZ2dhYmxlcyI6W3siaWQiOiJkcmFnZ2FibGUwIiwidHlwZSI6Imljb24iLCJpY29uIjp7ImlkIjoiZGVmYXVsdC1jaXJjbGUifSwiY29sb3IiOiIjRDUxRDI4In1dLCJkcmFnZ2FibGVTaXplIjoxMi41NSwiZW1iZWRkYWJsZVVybCI6Imh0dHBzOi8vd3d3Lndlc2NoZW1lLm9yZyIsImFuc3dlcnMiOltdfQ==pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMTUyNjQ5ODcwNTgyNzI3NTkwNTQiLCJwcmVzZW50YXRpb25JZCI6IjFLdDR3N2lRakxZX1daR01MeUpoU1NVSDNWMm1jaVVobG1ERUFuU2ZvZlFVIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWVtYmVkZGVkV2Vic2l0ZSIsInNsaWRlSWQiOiJhOGU1ODE2OC1lM2JkLTExZWMtYjgzOS02N2ZlZGQ3MzAwM2IiLCJjb250ZW50SW5zdGFuY2VJZCI6IjFLdDR3N2lRakxZX1daR01MeUpoU1NVSDNWMm1jaVVobG1ERUFuU2ZvZlFVLzdmMDVhOGIyLTI1YTMtNGYwNi1hN2FkLTU4OTU3YTQ3NDc3YiJ9pearId=magic-pear-metadata-identifier


Composing Functions in Code

● What do all of these functions have in common?
● Does using one of these functions change the original 

image?
● What does the number in scale represent?
● What does the number in rotate represent?
● The Domain and Range for flip-horizontal is Image -> 

Image.  Why can we use the output of the text function as 
an input for flip-horizontal?



As is often true with solving math problems, there is more than 
one way to get the same composed image.

Suppose I wrote the code:

(scale 3 (circle 50 "solid" "red"))

What’s another line of code I could write that would produce 
the exact same image?

Composing Multiple Ways



Composing Multiple Ways

Complete More than one way to Compose an Image!.

There is a special function in WeScheme  that lets us test 
whether or not two images are equal.

image=? :: Image, Image -> Boolean

Use it to test whether all of the expressions you wrote successfully 
build the same images.

https://bootstrapworld.org/materials/fall2022/en-us/lessons/function-composition-wescheme/pages/more-than-one-way.html
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZW1iZWRkZWRXZWJzaXRlIiwiZHJhZ2dhYmxlcyI6W3siaWQiOiJkcmFnZ2FibGUwIiwidHlwZSI6Imljb24iLCJpY29uIjp7ImlkIjoiZGVmYXVsdC1jaXJjbGUifSwiY29sb3IiOiIjRDUxRDI4In1dLCJkcmFnZ2FibGVTaXplIjoxMi41NSwiZW1iZWRkYWJsZVVybCI6Imh0dHBzOi8vd3d3Lndlc2NoZW1lLm9yZyIsImFuc3dlcnMiOltdfQ==pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMTUyNjQ5ODcwNTgyNzI3NTkwNTQiLCJwcmVzZW50YXRpb25JZCI6IjFLdDR3N2lRakxZX1daR01MeUpoU1NVSDNWMm1jaVVobG1ERUFuU2ZvZlFVIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWVtYmVkZGVkV2Vic2l0ZSIsInNsaWRlSWQiOiJhOGU1ODE2Yi1lM2JkLTExZWMtYjgzOS02N2ZlZGQ3MzAwM2IiLCJjb250ZW50SW5zdGFuY2VJZCI6IjFLdDR3N2lRakxZX1daR01MeUpoU1NVSDNWMm1jaVVobG1ERUFuU2ZvZlFVLzYzNzg1OTg0LWUxMzktNDg0Zi04ZTA0LWJhOWUyNTNlYzlmMSJ9pearId=magic-pear-metadata-identifier


Composing Multiple Ways

● Could we have written more expressions to create the same 
images?

● Are all of the ways to write the code equally efficient?


