IMathAS Question Language Quick Reference


	Defining Variables

	
	$variable = number, string, calculation, or function
	$a = 4

$b = 2*5

$c = “$a/$b x”

$d = rand(-5,5)

	
	$var1,$var2 = array function

$arrayvar = array function
	$a,$b = diffrands(-5,5,2)

$c = array(“A”,”B”,”C”)

Note: $c[0] = “A”

	Conditionals

	
	$var = value if condition

== equals, != not equals

>, <, <=, >=
	$type = rand(0,1)

$a = “Linear” if ($type==0)

$a = “Power” if ($type==1)

	
	$var = randomizer where condition
	$a = rand(1,5)

$b = rand(1,5) where ($a%$b!=0)

	Single variable randomizers

	
	rand(min,max) 
	$a = rand(1,5)

	
	rrand(min,max,step) 
	$a = rrand(0.5,2.5,0.5)

	
	nonzerorand(min,max) 
	$a = nonzerorand(-5,5)

	
	nonzerorrand(min,max,step)
	$a = nonzerorrand(-0.1,0.1,0.01)

	
	randfrom(list or array)
	$a = randfrom(“1,4,9,16”)

$b = randfrom(“one,two,three”)

	Array randomizers

	
	rand(min,max,n)
	$a,$b = rands(1,8,2)

	
	rrands(min,max,step,n)
	$a,$b = rrands(1,5,0.5,2)

	
	nonzerorands(min,max,n)
	$a = nonzerorands(-5,5,3)    ($a is array)

	
	nonzerorrands(min,max,step,n)
	$a,$b = nonzerorrands(-3,3,0.5,2)

	
	randsfrom(list/array,n)
	$eqns = array(“x^2”,”x^3”,”x^4”,”x^5”)

$a,$b = randsfrom($eqns,2)

	
	jointrandfrom(list/array,list/array)
	$eqns = array(“x^2”,”x^3”,”x^4”)

$derivs = array(“2x”,”3x^2”,”4x^3”)

$a,$b = jointrandfrom($eqns,$derivs)

	
	diffrands(min,max,n)
	$a,$b = diffrands(1,8,2)

	
	diffrrands(min,max,step,n)
	$a,$b = diffrrands(4,16,4,2)

	
	diffrandsfrom(list/array,n)
	$a,$b = diffrandsfrom(“1,4,9,16”,2)

	
	nonzerodiffrands(min,max,n)
	$a,$b = nonzerodiffrands(-5,5,2)

	
	nonzerodiffrrands(min,max,step,n)
	$a,$b = nonzerodiffrrands(-1,1,0.1,2)

	
	jointshuffle(list/array,list/array,[n1,n2])

   n1,n2 optional – specify number from each list
	$eqns = array(“x^2”,”x^3”,”x^4”)

$derivs = array(“2x”,”3x^2”,”4x^3”)

$a,$b = jointshuffle($eqns,$derivs,2,2)

	
	singleshuffle(list/array)
	$a = singleshuffle(“red,green,blue”)


	Display Macros

	
	makepretty(string or array of strings)

  cleans up double sign problems
	$a = nonzerorand(-5,5)

$b = makepretty(“x - $a”)

	
	makeprettydisp(string or array of strings)

  same as makepretty, but backquotes strings
	$a = nonzerorand(-5,5)

$b = makepretty(“x^2 - $a”)

	
	showarrays(string,array,[string,array…])

  tabular display of data arrays with string headers

  can specify one or more header/data pairs
	$x = rands(-5,5,10)

$table = showarrays(“x”,$x)

	
	horizshowarrays(string,array,[string,array…])

  horizontal tabular display of data arrays
	$x = rands(-5,5,10)

$table = horizshowarrays(“x”,$x)

	General Macros

	
	listtoarray(list)

  converts list to array
	$a = listtoarray(“1,2,3,4”)

	
	arraytolist(list)

  converts array to list
	$a = rands(1,5,3)

$b = arraytolist($a)

	
	calclisttoarray(list)

  converst list of calculations to array of numbers
	$a = calclisttoarray(“2^3,5/3,4*3”)

	
	sortarray(list/array,[dir])

  sorts array.  give dir as “rev” to sort reverse
	$a = rands(1,10,4)

$b = sortarray($a)

	
	consecutive(min,max,[step])

  array numbers in steps of step (default 1)
	$x = consecutive(1,10)

$evens = consecutive(2,8,2)

	
	calconarray(array,calculation)

  performs calculation on array (use x as variable)
	$p = consecutive(1,10)

$sqrs = calconarray($p,”x^2”)

	
	mergearrays(array,array)

  combines two arrays
	$a = rands(-10,-2,3)

$b = rands(2,10,3)

$c = mergearrays($a,$b)

	
	sumarray(array)

  adds entries in array
	$a = rands(1,6,3)

$sum = sumarray($a)

	Graphs

	
	showplot(funcs,[xmin,xmax,ymin,ymax,labels,grid,width,height])

  funcs: string or array of strings with at least the first of:

       “function,color,min,max,startmarker,endmarker,width,dash”

         color: black, red, orange, yellow, green, blue, purple

         min,max: domain for function

         startmarker, endmarker: “open” or “closed” for dots

         dash:  “dash” for dashed line

  xmin,xmax,ymin,ymax: window

  labels,grid: spacing for axis labels, grid (0 for off)

  width,height: dimensions of graph (in pixels)  
	$a = showplot(“x^2”,-5,5,-5,5)

$eqn = “sqrt(x),red,0,5”

$b = showplot($eqn,-3,3,-3,3,0,0)

$eqns[0] = “x-2,black,-3,1,,closed”

$eqns[1] = “1-x,black,1,3,open”

$c = showplot($eqns,-3,3,-3,3)

	
	addlabel(plot,x,y,label,[color,loc])

  attaches label to a plot

  x,y: coordinates for label

  label: the label,   color: color of label (optional)

  loc: “left”, “right”, “above”, “below” (defaults to centered)
	$p = showplot(“x+2”,-5,5,-5,5)

$p = addlabel($p,1,3,”x+2”,,”right”)


Question Types – Required Variables
	Number

	
	$answer
	Defines answer
	$answer = 5

$answer = “3 or 4”

$answer = “[2,3)”

	Calculated

	
	$answer
	Defines answer
	$answer = 2

$answer = 3^5

	Multiple-Choice

	
	$questions
	Defines choices
	$questions = array(“Linear”,”Exponential”,”Power”)

	
	$answer
	Index into $questions with answer
	$answer = 0

	Multiple Answer

	
	$questions
	Defines choices
	$questions = listtoarray(“cat,dog,rock”)

	
	$answers
	List of indices into $questions with answers
	$answers = “0,1”

	Matching

	
	$questions
	Displays on left with entry boxes
	$questions = listtoarray(“cat,dog,cow”)

	
	$answers
	Displays on right lettered
	$answers = listtoarray(“meow,arf,moo”)

	Function

	
	$answer
	String containing equation
	$answer = “x^2 + 5”

	String

	
	$answer
	Answer string
	$answer = “linear”

	Multipart

	
	$anstypes
	list or array of answer types:

number, calculated, choices, multans, matching, numfunc, string
	$anstypes = “calculated,numfunc”

	
	Question part variables
	Variables for types, indexed
	$answer[0] = 4

$answer[1] = “x^2”

	
	$answerbox[n]
	Places answerbox in question text
	If f(x) = 2x, then f(2) = $answerbox[0], and `int f(x) dx` = $answerbox[1] + C


