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Background

• Active Math
▫ Exercise generatorsExercise generators

Exercise File Generator
Modified 
Exercise

• Randomizer
▫ Parameterized exercises▫ Parameterized exercises

x+y=?
x: 1, 2, 3; y: 4, 6, 6

▫ Variable replacement
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Problem description

• Current randomizer
▫ Pick values from a static list▫ Pick values from a static list

• Our taskOur task
▫ Pick values from given intervals 

Open/closed, discrete/continuous 
▫ Generate complex expressions  

Composition of elementary functions
Ad t d f ti  t   d lAdapt used functions to user model
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Selection from interval

• Parameter format
▫ Discreet interval [1  10] ▫ Discreet interval [1, 10] 
▫ OMDOC Format

<interval discreet="yes" left_open="no“ right_open="no">
<OMOBJ><OMI>1</OMI></OMOBJ> 
<OMOBJ><OMI>10</OMI></OMOBJ><OMOBJ><OMI>10</OMI></OMOBJ>

</interval>
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Selection from interval

• Random number generator provides [0, 1)
▫ r∈ [0  1)  n ∈ [a  b)  n=a+r(b-a)r∈ [0, 1), n ∈ [a, b), n=a+r(b a)
▫ How to get the other cases?

• (0, 1]
▫ Flip interval: 

r0∈ [0, 1)
r=1- r  ⇒ r ∈ (0  1]r=1 r0 ⇒ r ∈ (0, 1]

• [0, 1] and (0, 1)
▫ r∈ [0, 1),  n ∈ [a, b], n=a+r(b-a+2ε)
▫ r∈ [0, 1),  n ∈ (a, b), n=a+ε +r(b-a- ε)
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Random Function Composition

• OMDOC format

<parameter name="constant">
<OMOBJ><OMV name= "cool_function"/></OMOBJ>
<function_composition>

<OMV name= “x"/> 
<OMV name= “y"/> y

</function_composition> 
</parameter> 
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Random Function Composition

• Compose from
▫ x+y  x y  x y  x/y  xy ex  ln x  sin x  cos x  tan x  ▫ x+y, x-y, x⋅y, x/y, xy, ex, ln x, sin x, cos x, tan x, 

arcsin x, arccos x, arctan x, √x, y√x
• Term rewriting Term rewriting 

Expression Rewrite rule Result

x x→π π

π x→sin(x) sin(π)

sin(π) x→ex esin(π)
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Random Function Composition

• User adaptation 
▫ Filtering of the function candidate list▫ Filtering of the function candidate list
▫ Focus function guaranteed to be used

• Depth selectionDepth selection
▫ Level of difficulty

very_easy: depth=1, for instance: sin(π)
easy: depth=2, for instance: esin(π)

medium: depth=3
diffi lt  d th 4difficult: depth=4
very_difficult: depth=5
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Random Function Composition

• User adaptation diagram

User Model
user.getMastery(f)

>50focus concept
diffi l

Exercise Modified 

50
difficulty

Exercise 
Document

Generator
Modified 
Exercise
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Screenshots!
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Thank you!y


