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1 Introduction

The probsoln package is designed for teachers or lecturers who want to create
problem sheets for their students. This package was designed with specifically
mathematics problems in mind, but can be used for other subjects as well. The
idea is to create a file containing a large number of problems with their solutions
which can be read in by ETEX, and then select a number of problems to typeset.
This means that once the database has been set up, each year you can easily
create a new problem sheet that is sufficiently different from the previous year,
thus preventing the temptation of current students seeking out the previous year’s
students, and checking out their answers. There is also an option that can be
passed to the package to determine whether or not the solutions should be printed.
In this way, one file can either produce the student’s version or the teacher’s
version.

2 Package Options

The following options may be passed to this package:

answers Show the answers

noanswers Don’t show the answers (default)

draft Display the label and dataset name when a problem is used

final Don’t display label and dataset name when a problem is used

3 Showing and Hiding Solutions

In addition to the answers and noanswers package options, it is also possible to
show or suppress the solutions using \showanswers and \hideanswers, respec-
tively. The boolean variable showanswers determines whether the answers should
be displayed. You can use this value with the ifthen package to specify different
text depending on whether the solutions should be displayed. For example:

Assignment 1\ifthenelse{\boolean{showanswers}}{ (Solution Sheet)}{}
Alternatively you can use \ifshowanswers...\else...\fi:
Assignment 1\ifshowanswers\space (Solution Sheet)\fi

For longer passages, you can use the environments onlyproblem and onlysolution.
For example:

\begin{onlyproblem}y,
What is the derivative of $f(x) = x"2§7
\end{onlyproblem}’



solution

\solutionname

textenum

\begin{onlysolution}y
$£°(x) = 2x$
\end{onlysolution}

The above will only display the question if showanswers is false and will only
display the solution if showanswers is true. If you want the question to appear
in the answer sheet as well as the solution, then don’t put the question in the
onlyproblem environment:

What is the derivative of $f(x) = x~2$7
\begin{onlysolution}y

Solution: $f’(x) = 2x$
\end{onlysolution}

You can’t use verbatim text in the body of the onlyproblem or onlysolution

environments. If you need verbatim-like text, then try packages such as alltt.
Remember that you also can’t use verbatim text in command arguments.

4 General Formatting Commands

The commands and environments described in this section are provided to assist
formatting problems and their solutions.

\begin{solution}(texrt)\end{solution}

This is equivalent to \par\noindent\textbf{\solutionname}: (text) where
\solutionname defaults to “Solution”. Note that you must place the solution en-
vironment inside the onlysolution environment or between \ifshowanswers...\fi
to ensure that it is suppressed when the solutions are not wanted. (See section 3.)

Note that the probsoln package will only define the solution environment if it
is not already defined.

\begin{textenum}... \end{textenum}

The textenum environment is like the enumerate environment but is in-line. It
uses the same counter that the enumerate environment would use at that level
so the question can be compact but the answer can use enumerate instead. For
example:

\begin{onlyproblem}’
Differentiate the following:
\begin{textenum}

\item $f (x)=2"x$;

\item $f(x)=\cot(x)$
\end{textenum}
\end{onlyproblem}
\begin{onlysolution}
\begin{enumerate}

\item



\correctitem
\incorrectitem

\correctitemformat
\incorrectitemformat

\begin{alignx*}

f(x) &= 27x = \exp(\1In(x"2)) =\exp(2\1n(x))\\
£2(x) &= \exp(2\ln(x))\times \frac{2}{x}\\
&= f(x)\frac{2}{x}

\end{align*}

\item

\begin{alignx*}

f(x) &= \cot(x) = (\tan(x)) {-2}\\

£2(x) &= -(\tan(x)) "{-2}\times\sec™2(x)\\
&=-\csc"2x

\end{align*}

\end{enumerate}

\end{onlysolution}

In this example, the items in the question are brief, so an enumerate environment
would result in a lot of unnecessary white space, but the answers require more
space, so an enumerate environment is more appropriate. Since the textenum envi-
ronment uses the same counters as the enumerate environment, the question and
answer sheets use consistent labelling. Note that there are other packages avail-
able on CTAN that you can use to create in-line lists. Check the TeX Catalogue
for further details.

\correctitem
\incorrectitem

You can use the commands \correctitem and \incorrectitem in place of
\item. If the solutions are suppressed, these commands behave in the same way
as \item, otherwise they format the item label using one of the commands:

\correctitemformat{(label)}
\incorrectitemformat{(label)}

For example:

Under which of the following functions does $S=\{a_1,a_2\}$
become a probability space?

\begin{enumerate}

\incorrectitem $P(a_1)=\frac{1}{3}$, $P(a_2)=\frac{1}{2}$
\correctitem $P(a_1)=\frac{3}{4}$, $P(a_2)=\frac{1}{4}$
\correctitem $P(a_1)=1$, $P(a_2)=0%

\incorrectitem $P(a_1)=\frac{5}{4}$, $P(a_2)=-\frac{1}{4}$
\end{enumerate}

5 Defining a Problem

It is possible to construct a problem sheet with solutions using the commands
described in the previous sections, however it is also possible to define a set of
problems for later use. In this way you can create an external file containing many
problems some or all of which can be loaded and used in a document. The probsoln
package has a default data set labelled “default” in which you can store problems


http://www.tex.ac.uk/tex-archive/help/Catalogue/bytopic.html#enumeration

defproblem

\newproblem

or you can create multiple data sets. You can then iterate through each problem
in a problem set. You can use a previously defined problem more than once, which
means that by judicious use of onlyproblem, onlysolution or the showanswers boolean
variable in conjunction with \showanswers and \hideanswers, you can print the
solutions in a different location to the questions (for example in an appendix).

\begin{defproblem} [(n)]{(label)}(definition)\end{defproblem}

This defines the problem whose label is given by (label). The label must be
unique for a given data set and should not contain active characters. (Active
characters include the special characters such as $ and &, but some packages
may make other symbols active. For example, the ngerman and babel packages
make certain punctuation active. Check the relevant package documentation for
details.)

If defproblem occurs in the document or is included via \input or \include,
then the problem will be added to the default data set. If defproblem occurs in an
external file that is loaded using one of the commands defined in section 7 then
the problem will be added to the specified data set.

The contents of the defproblem environment should be the text that defines
the problem. This may include any of the commands defined in section 3 and
section 4.

The problem may optionally take (n) arguments (where (n) is from 0 to 9).
The arguments can be referenced in the definition via #1,... #9. If (n) is omitted
then the problem doesn’t take any arguments. The following example defines a
problem with one argument:

\begin{defproblem}[1]{diffsin}
Differentiate $f(x)=\sin(#1x)$.
\begin{onlysolution}y
\begin{solution}

$£7(x) = #1\cos(#1x)$
\end{solution}
\end{onlysolution}
\end{defproblem}

\newproblem [(n)]{{label)}{(problem)}{(solution)}

This is a shortcut command for:
\begin{defproblem}[(n)]{(label)}%
(problem)h

\begin{onlysolution}/
\begin{solution}y,

(solution)%

\end{solution}V
\end{onlysolution}%
\end{defproblem}

For example:



\newproblem*

\useproblem

\newproblem[1]{diffsin}{%
\(f(x) = \sin(#1x)\)

Hu%

\ (£’ (x) = #1\cos(#1x)\)

}

is equivalent to

\begin{defproblem}[1]{diffcos}’
\(£f(x) = \cos(#1x)\)
\begin{onlysolution}’
\begin{solution}/,

\(£’ (x) = -#1\sin(#1x)\)
\end{solution}/,
\end{onlysolution}y,
\end{defproblem}

(In this example, the argument will need to be a positive number to avoid a
double minus in the answer. If you want to perform floating point arithmetic on
the arguments, then try the fp package.)

\newproblem* [(n)]{(label) H (definition)}

This is a shortcut for:
\begin{defproblem}[(n)I{(label)}%
(definition)%

\end{defproblem}

Verbatim text must not be used in the contents of defproblem or in any of the

arguments to \newproblem or \newproblem*. If you need verbatim-like text
consider using \texttt or the alltt package.

6 Using a Problem

Once you have defined a problem using defproblem or \newproblen (see section 5),
you can later display the problem using:

\useproblem[(data set)]{({label)}{{arg)}...{({argn)}

where (data set) is the name of the data set that contains the problem (the
default data set is used if omitted), (label) is the label identifying the required
problem and (arg;), ..., (argN) are the arguments to pass to the problem, if the
problem was defined to have arguments (where N is the number of arguments
specified when the problem was defined).

For example, in the previous section the problem diffcos was defined to have
one argument, so it can be used as follows:

\useproblem{diffcos}{3}



\loadallproblems

\loadselectedproblems

\loadrandomproblems

This will be equivalent to:

\(£(x) = \cos(3x)\)
\begin{onlysolution}’
\begin{solution}y,

\(f’ (x) = -3\sin(3x)\)
\end{solution}¥
\end{onlysolution}%

7 Loading Problems From External Files

You can store all your problem definitions (see section 5) in an external file. These
problems can all be appended to the default data set by including the file via
\input or they can be appended to other data sets using one of the commands
described below. Once you have loaded all the required problems, you can iterate
through the data sets using the commands described in section 8. Note that the
commands below will create a new data set, if the named data set doesn’t exist.

\loadallproblems [{data set)]{(filename)}

This will load all problems defined in (filename) and append them to the
specified data set, in the order in which they are defined in the file. If (data set)
is omitted, the default data set will be used. If (data set) doesn’t exist, it will be
created.

\loadselectedproblems [(data set)]{(labels)}{(filename)}

This is like \loadproblems, but only those problems whose label is listed in
the comma-separated list (labels) are loaded. For example, if I have some problems
defined in the file derivatives.tex, then

\loadselectedproblems{diffsin,diffcos}{derivatives}

will only load the problems whose labels are diffsin and diffcos, respectively.
All the other problems in the file will remain undefined.

\loadrandomproblems [(data set)]1{({n)}{(filename)}

This randomly loads (n) problems from (filename) and adds them to the given
data set. If (data set) is omitted, the default data set is assumed. Note that the
problems will be added to the data set in a random order, not in the order in which
they were defined. There must be at least (n) problems defined in (filename).



\foreachproblem

\thisproblem
\thisproblemlabel

\foreachdataset

It is generally not a good idea to place anything in (filename) that is not inside
the body of defproblem or in the arguments to \newproblem or \newproblem*.
All the commands in this section input the external file within a local scope,

so commands definitions would need to be made global to have any effect. In
addition, \loadrandomproblems has to load each file twice, which means that
anything outside a problem definition will be parsed twice.

8 Iterating Through Datasets

Once you have defined all your problems for a given data set, you can use an
individual problem with \useproblem (see section 6) but it is more likely that you
will want to iterate through all the problems so that you don’t need to remember
the labels of all the problems you have defined.

\foreachproblem[(data set)1{({body)}

This does (body) for each problem in the given data set. If (data set) is omitted,
the default data set is used. Within (body) you can use \thisproblem to use
the current problem and \thisproblemlabel to access the current label. If the
problem requires arguments, you will be prompted for them, so if you want to use
this approach you will need to use IATEX in interactive mode. If you do provide
arguments, they will be stored in the event that you need to iterate through the
data set again. The arguments will be included in \thisproblem, so you only
need to use \thisproblem without having to specify \useproblem. For example,
to iterate through all problems in the default data set:

\begin{enumerate}
\foreachproblem{\item\thisproblem}
\end{enumerate}

\foreachdataset{(cmd)}{(body)}

This does (body) for each of the defined data sets. Within (body), (cmd) will
be set to the name of the current data set. For example, to display all problems
in all data sets:

\begin{enumerate}

\foreachdataset{\thisdataset}{}%
\foreachproblem[\thisdataset]{\item\thisproblem}}
\end{enumerate}

Suppose I have two external files called derivatives.tex and probspaces.tex
which define problems using both onlyproblem and onlysolution for example:

\begin{defproblem}{cosxsqgsinx}}
\begin{onlyproblem}

$y = \cos(x"2)\sin x$.%
\end{onlyproblem}%



\begin{onlysolution}y

\[\frac{dy}{dx} = -\sin(x"2)2x\sin x + \cos(x"2)\cos x\]
\end{onlysolution},

\end{defproblem}

I can write a document that creates two data sets, one for the derivative problems
and one for the problems about probability spaces. I can then use \hideanswers
and iterate through the require data set to produce the problems. Later, I can use
\showanswers and iterate over all problems defined in both data sets to produce
the chapter containing all the answers. When displaying the questions, I have
taken advantage of the fact that I can cross-reference items within an enumerate
environment, and redefined \theenumi to label the questions according to the
chapter. The cross-reference label is constructed from the problem label and is
referenced in the answer section to ensure that the answers have the same label
as the questions.

\documentclass{report}

\usepackage{probsoln}

\begin{document}

\hideanswers

\chapter{Differentiation}

% randomly select 25 problems from derivatives.tex and add to
% the data set called ’deriv’

\loadrandomproblems [deriv]{25}{derivatives}

% Display the problems
\renewcommand{\theenumi}{\thechapter.\arabic{enumil}}

\begin{enumerate}

\foreachproblem[deriv] {\item\label{prob:\thisproblemlabel}\thisproblem}
\end{enumerate}

% You may need to change \theenumi back here

\chapter{Probability Spaces}

% randomly select 25 problems from probspaces.tex and add to
% the data set called ’spaces’
\loadrandomproblems [spaces] {25}{probspaces}

% Display the problems
\renewcommand{\theenumi}{\thechapter.\arabic{enumil}}

\begin{enumerate}
\foreachproblem[spaces]{\item\label{prob:\thisproblemlabel}\thisproblem}
\end{enumerate}

% You may need to change \theenumi back here

\appendix

\chapter{Solutions}

\showanswers

\begin{itemize}

\foreachdataset{\thisdataset}{}
\foreachproblem[\thisdataset]{\item[\ref{prob:\thisproblemlabel}]\thisproblem}
}

\end{itemize}



\PSNrandseed

\PSNgetrandseed

\PSNrandom

\random

\end{document}

9 Random Number Generator

This package provides a pseudo-random number generator that is used by
\loadrandomproblems.

\PSNrandseed{(n)}

This sets the seed to (n) which must be a non-zero integer. For example, to
generate a different set of random numbers every time you ITREX your document,!
put the following in your preamble:

\PSNrandseed{\time}

or to generate a different set of random numbers every year you IATEX your doc-
ument:

\PSNrandseed{\year}

\PSNgetrandseed{(register)}

This stores the current seed in the count register specified by (register). For
example:

\newcount\myseed
\PSNgetrandseed{\myseed}

\PSNrandom{(register)}{(n)}

Generates a random integer from 1 to (n) and stores in the count register
specified by (register). For example, the following generates an integer from 1 to
10 and stores it in the register \myreg:

\newcount\myreg
\PSNrandom{\myreg}{10}

\random{(counter)}{{min)}{{max)}

Generates a random integer from (min) to (maz) and stores in the given
counter. For example, the following generates a random number between 3 and 8
(inclusive) and stores it in the counter myrand.

\newcounter{myrand}
\random{myrand}{3}{8}

10



\doforrandN

\doforrandN{(n)}{{cmd)}{(list)}{ (text)}

Randomly selects (n) values from the comma-separated list given by (list) and
iterates through this subset. On each iteration it sets (¢md) to the current value
and does (text). For example, the following will load a randomly selected problem
from two of the listed files (where filel.tex, file2.tex and file3.tex are files
containing at least one problem):

\doforrandN{2}{\thisfile}{filel,file2,file3}{%
\loadrandomproblems{1}{\thisfile}}

10 Compatibility With Versions Prior to 3.0

Version 3.0 of the probsoln package completely changed the structure of the pack-
age, but the commands described in this section have been provided to maintain
compatibility with earlier versions. The only problems that are likely to occur
are those where commands are contained within groups. This will effect any
commands that are contained in external files that are outside of the arguments
to \newproblem and \newproblem*. However, since the external files had to be
parsed twice in order to load the problems, this shouldn’t be an issue as adding
anything other than problem definitions in those files would be problematic any-
way.

The other likely difference is where the random generator is used in a group.
This includes commands such as \selectrandomly. For example, if your docu-
ment contained something like:

\begin{enumerate}
\selectrandomly{file1}{8}

\item Solve the following:
\begin{enumerate}
\selectrandomly{file2}{4}
\end{enumerate}

\selectrandomly{file3}{2}
\end{enumerate}

Then using versions prior to v3.0 will produce a different set of random numbers
since the second \selectrandomly is in a different level of grouping. If you want
to ensure that the document produces exactly the same random set with the new
version as with the old version, you will need to get and set the random number
seed. For example, the above would need to be modified so that it becomes:

\begin{enumerate}
\selectrandomly{file1}{8%}

\item Solve the following:
\newcount\oldseed

Lassuming you leave at least a minute between runs.

11



\PSNgetrandseed{\oldseed}
\begin{enumerate}
\selectrandomly{file2}{4}
\end{enumerate}
\PSNrandseed{\oldseed}

\selectrandomly{file3}{2}

\end{enumerate}
\selectrandomly
\selectrandomly{(filename)}{(n)}
This is now equivalent to:
{\loadrandomproblems[({filename)]l{(n)}{(filename)}}%
\foreachproblem[(filename)]{({\PSNitem\thisproblem\endPSNitem)}
\selectallproblems

\selectallproblems{(filename)}

This is now equivalent to:

{\loadallproblems[(filename)]{(filename)}}%

\foreachproblem[(filename)]{(\PSNitem\thisproblem\endPSNitem)}

Note that in both the above cases, a new data set is created with the same
name as the file name.

11 The Code

11.1 Package Definition

This package requires IMTEX 2¢.

1 \NeedsTeXFormat{LaTeX2e}
Identify this package and version:

2 \ProvidesPackage{probsoln}[2008/08/25 v3.0 (NLCT)]
Required packages:

3 \RequirePackage{ifthen}
4 \RequirePackage{substr}
5 \RequirePackage{amsmath}

11.2 Package Options

\ifshowanswers Define boolean to determine whether or not to show the solutions. This governs
whether the contents of onlysolution and onlyproblem are displayed.

6 \newif\ifshowanswers
7 \showanswersfalse

\showanswers Define synonym for \showanswerstrue

8 \let\showanswers\showanswerstrue

12



\hideanswers

\prob@showdraftlabel

\draftproblemlabel

\prob@databases

Define synonym for \showanswersfalse

9 \let\hideanswers\showanswersfalse

The package option answers displays the solutions.
10 \DeclareOption{answers}{\showanswerstrue}
The package option noanswers hides the solutions.

11 \DeclareOption{noanswers}{\showanswersfalse}

\prob@showdraftlabel{(db name)}{(label)}

Used by \useproblem to display data base name and problem label when in
draft mode.

12 \newcommand*{\prob@showdraftlabell} [2]{}

\draftproblemlabel{({db name)}{{label)}

Displays the data base name and label.
13 \newcommand*{\draftproblemlabel} [2]{ [#1,#2]3}

Draft mode displays the problem label using \draftproblemlabel

14 \DeclareOption{draft}{%
15 \renewcommand*{\prob@showdraftlabel} [2] {\draftproblemlabel{#1}{#2}}}

Final mode:

16 \DeclareOption{final}{%
17 \renewcommand*{\prob@showdraftlabell} [2]{}}

Process package options:

18 \ProcessOptions

11.3 Databases

All the problems are stored in data bases. Each data base (name) is represented as
a macro \prob@db@(name) which stores a comma-separated list of labels for each
problem associated with that data base. Each problem (label) is stored in the
macro \prob@data®(name)@(name)@(label). Problems loaded from an external
file using \loadproblems are added to the specified data base. Any problems
that are defined in the document or are \inputed from another file (without the
use of \loadproblems) are added to the default data base.
Define the default data base:

19 \newcommand*{\prob@db@default}{}

Store a list of all the defined data bases.
20 \newcommand*{\prob@databases}{default}

13



\prob@newdb | \prob@newdb{(name)}

Creates a new (empty) data base.
21 \newcommand*{\prob@newdb} [1]{%
22 \@ifundefined{prob@db@#1}{%
23 \expandafter\gdef\csname prob@db@#1\endcsname{}%
24 \xdef\prob@databases{\prob@databases,#1}%
25 M
26  \PackageError{probsoln}{Data set ‘#1’ is already defined}{}}}

\prob@currentdb Keep a track of the current data base
27 \newcommand*{\prob@currentdb}{default}

\moveproblem | \moveproblem{(label)}{ (source)}{(target)}

28 \newcommand{\moveproblem} [3]1{/

29 \@moveproblem{#1}{#2}{#3}/,

30 \expandafter\let\expandafter\@tmpdblist

31 \csname prob@db@#2\endcsname

32 \expandafter\gdef\csname prob@db@#2\endcsname{}’

33 \@for\@tmplab:=\0@tmpdblist\do{}

34 \ifthenelse{\equal{\@tmplab}{#1}}{}{/

35 \expandafter\ifx\csname prob@db@#2\endcsname\Q@empty

36 \expandafter\xdef\csname prob@db@#2\endcsname{\@tmplabl}y
37 \else

38 \expandafter\xdef\csname prob@db@#2\endcsname{’,

39 \csname prob@db@#2\endcsname,%

40 \@tmplabl}y

41 \fi

42 }%

43 Y%

44 }

\@moveproblem | \@moveproblem{(label)}{ (source)H (target)}

Moves problem identified by (label) from the data base (source) to the data
base (target). (Doesn’t remove label from (source) — that needs to be done
separately.)

45 \newcommand*{\@moveproblem} [3]{%
Add label to target data base
46  \expandafter\ifx\csname prob@db@#3\endcsname\Q@empty

47 \expandafter\xdef\csname prob@db@#3\endcsname{#1}%
48 \else

49 \expandafter\xdef\csname prob@db@#3\endcsname{’,

50 \csname prob@db@#3\endcsname,#1}%

51 \fi

Redefine \prob@data@(source)@(label) as \prob@data@(target)@{label).
52 \edef\do@movedata{’

14



\prob@newproblem

53 \noexpand\global\noexpand\let\expandafter\noexpand

54 \csname prob@data@#3@#1\endcsname=%

55 \expandafter\noexpand\csname prob@data@#20#1\endcsname
56 \noexpand\global\noexpand\let

57 \expandafter\noexpand

58 \csname prob@data@#20#1\endcsname=\noexpand\undefined
59 Yh

60 \doGmovedata
Redefine \prob@argNe(source)@(label) as \prob@argNe(target)@(label).
61 \edef\do@moveargN{/,

62 \noexpand\global\noexpand\let\expandafter\noexpand

63 \csname probQargN@#30#1\endcsname=},

64 \expandafter\noexpand\csname prob@argN@#20#1\endcsname
65 \noexpand\global\noexpand\let

66 \expandafter\noexpand

67 \csname probQargN@#2@#1\endcsname=\noexpand\undefined
68 Y

69 \do@moveargN
Redefine \prob@args@(source)@(label) as \prob@args@(target)@(label), if defined.
70  \@ifundefined{prob@args@#20#1}{}{/

71 \edef\do@moveargs{/

72 \noexpand\global\noexpand\let\expandafter\noexpand

73 \csname probQargs@#3@#1\endcsname=Y%

74 \expandafter\noexpand\csname probQ@args@#20#1\endcsname
75 \noexpand\global\noexpand\let

76 \expandafter\noexpand

7 \csname probQargs@#20#1\endcsname=\noexpand\undefined
78 Yh

79 \do@moveargs

80 Y%

81}

11.4 Defining New Problems

\prob@newproblem{(n)}{(db name)}{(label) }H{ (definition)}

Define a new problem identified by (label) for data base (db name) with
the given definition. The problem has (n) arguments (each represented by #1
etc). The arguments may either be appended to \useproblem{(label)} or may
be stored in \prob@args@(db name)@(label) if the problem is to be accessed
via \foreachproblem. The number of arguments is stored in \prob@argN@(db
name)@(label)

82 \newcommand{\prob@newproblem} [4]{/

If the given data base is not defined, create it:

83 \@ifundefined{prob@db@#2}{\probCnewdb{#2}}{}%
Check whether this entry has already been defined:
84 \@ifundefined{prob@data@#2@#3}{J,

Define the new problem and make it global:

15



85 \let\@tmp=\undefined

86 \newcommand\@tmp [#1]{#4}Y,

87 \expandafter\global\expandafter\let

88 \csname prob@data@#2@#3\endcsname=\Q@tmp

89 \expandafter\xdef\csname probQargNe#2@#3\endcsname{\number#1}%
90 \let\@tmp=\undefined

Add the label to the data base:

91 \expandafter\ifx\csname prob@db@#2\endcsname\@empty

92  \expandafter\xdef\csname prob@db@#2\endcsname{#3}/

93 \else

94 \expandafter\xdef\csname prob@db@#2\endcsname{%

95 \csname prob@db@#2\endcsname,#3}%

96 \fi

If the problem requires arguments, prompt the user if necessary:

97 \ifnum#1>0\relax

98  \@prob@do@getargs{#1}{#2}{#3}Y

99 \fi

100 i

101 \PackageError{probsoln}{Problem ‘#3’ is already defined for
102 data base ‘#2’}{Problem labels must be unique for each data basel}}/,
103 }

\@prob@gobblethree Ignore all three arguments
104 \newcommand{\@prob@gobblethree} [3]{}

\@probegetargs | \@prob@getargs(n)(db name)(label)

Prompt user for (n) arguments for problem (label) in data base (db name).

105 \newcommand{\@prob@getargs} [3]1{/

106 \message{Problem ‘#3’ (in data base ‘#2’) requires #1 argument(s).”"J
107 Please specify (e.g. {5MH3}):}

108 \read-1to\@tmp

109 \expandafter\global\expandafter\let

110 \csname probQargs@#20#3\endcsname=\Qtmp

111 }

\@prob@do@getargs
112 \let\@prob@dogetargs\@prob@gobblethree

\long@collect@body Need long versions of \collect@body. These macros are adapted from the macros
defined by amsmath.

113 \long\def\long@collect@body#1{%

114  \Q@envbody{\@xp#1\@xp{\the\@envbody}1}%

115  \edef\process@envbody{\the\@envbody\@nx\end{\@currenvir}}y,
116  \@envbody\@emptytoks \def\begin@stack{bl}}

117 \begingroup

118  \@xp\let\csname\Qcurrenvir\endcsname\long@collect@@body

119 \edef\process@envbody{\@xp\@nx\csname\@currenvir\endcsname},
120 \process@envbody

121 }
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\long@addto@envbody

\long@collect@@body

\long@push@begins

defproblem

\prob@do@newproblem

\prob@do@defproblem

onlysolution

122 \long\def\long@addto@envbody#1{\global\@envbody\@xp{\the\@envbody#1}}

123 \1long\def\long@collect@@body#1\end#2{/
124 \edef\begin@stack{\long@push@begins#1\begin\end \0@xp\@gobble\begin@stackl}’
125  \ifx\@empty\begin@stack

126 \endgroup

127 \@checkend{#2}%

128 \long@addto@envbody{#11}/,

129 \else

130 \long@addto@envbody{#1\end{#2}}/,
131 \fi

132 \process@envbody

133 }

134 \long\def\long@push@begins#1\begin#2{Y
135 \ifx\end#2\else b\@xp\long@push@begins\fi
136 }

\begin{defproblem} [(n)]{(label)}

Define a new problem identified by (label) with (n) arguments to add to the
current data base. Note that since the contents of the environment are passed to
a command, the contents can’t contain any verbatim text.

137 \newenvironment{defproblem} [2] [0]{%

138 \def\@prob@currentargN{#1}/

139 \def\@prob@currentlabel{#2}}

140  \long@collect@body\prob@do@defproblem
141 H%

\prob@do@newproblem{(definition)}

Defines a new problem given by (definition), where the number of arguments
is given by \@prob@currentargN, the label is given by \@prob@currentlabel and
the data base is given by \prob@currentdb.

142 \newcommand{\prob@do@newproblem} [1]{%
143 \prob@newproblem\@prob@currentargN\prob@currentdb
144  \@prob@currentlabel{#1}}

The default action of the defproblem environment is to define a new problem.
145 \let\prob@do@defproblem=\prob@do@newproblem

Define an environment that only displays its contents if the solutions should be
displayed.
146 \newenvironment{onlysolution}{%

147 \long@collect@body\do@onlysolution
148 H?
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\do@onlysolution

onlyproblem

\do@onlyproblem

\useproblem

\loadallproblems

149 \newcommand{\do@onlysolution}[1]{%
150 \ifshowanswers

151 #1%

152 \fi}

Define an environment that only displays its contents if the solutions should not
be displayed.

153 \newenvironment{onlyproblem}{’

154 \long@collect@body\do@onlyproblem

155 M2

156 \newcommand{\do@onlyproblem} [1]{%
157 \ifshowanswers

158 \else

159  #1%

160 \fi}

11.5 Using Problems

\useproblem[(db name)]{(label)}{{argl)}...{{argN)}

Use problem identified by (label) in data base (db name) where (argl). .. (argN)
are the arguments to pass to the problem, if the problem was defined to take ar-
guments.

161 \newcommand{\useproblem}[2] [default]l{%

162 \prob@showdraftlabel{#1}{#21}},

163 \let\@next=\relax

164 \@ifundefined{prob@data®#10#2}{%

165 \PackageError{probsoln}{Problem ‘#2’ is not defined in data set
166 ‘#1°}{}%

167

168  \def\@next{\csname prob@data®#10#2\endcsname}y,

169 }%

170 \@next}

11.6 Loading Problems From Another File

\loadallproblems [(db name)]l{{filename)}

Loads all the problems defined in {filename) and adds them to data base (db
name). (\par is temporarily disabled to allow for blank lines between problems.)
171 \newcommand*{\loadallproblems}[2] [default]{’
172 \bgroup
173 \let\par\relax
174 \edef\prob@currentdb{#1}/
175 \input{#2}%
176 \egroup
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177 }

\prob@do@selectedproblem Only define problem if the label is listed in \prob@selectedlabels. (The current
label is given by \@prob@currentlabel.)
178 \newcommand{\prob@do@selectedproblem} [1]{}
179 \IfSubStringInString{, \@prob@currentlabel,}{, \prob@selectedlabels,}{/
180 \prob@do@newproblem{#1}}{}/
181 }

\loadselectedproblems | \loadselectedproblems [(db name)]{(list)}{(filename)}

Loads only those problems whose labels are listed in (list).

182 \newcommand{\loadselectedproblems}[3] [default]{’
183 \bgroup

184 \let\par\relax

185 \edef\prob@currentdb{#1}/

186 \edef\prob@selectedlabels{#2}/,

187 \let\prob@do@defproblem=\prob@do@selectedproblem
188 \input{#3}%

189 \egroup

190 }

\prob@add@currentlabel Adds the current label to \prob@selectedlabels (ignores argument.)

191 \newcommand{\prob@add@currentlabell} [1]{}

192 \ifx\prob@selectedlabels\@empty

193 \xdef\prob@selectedlabels{\@prob@currentlabell}y,

194 \else

195 \xdef\prob@selectedlabels{\prob@selectedlabels, \@prob@currentlabel}y,
196 \fi

197 }

\iffirstpass Determines if this is the first pass of the filename when loading a data base.

198 \newif\iffirstpass
199 \firstpasstrue

\loadrandomproblems | \loadrandomproblems [(db name)]{(n)}{(filename)}

Loads (n) randomly selected problems from (filename). Needs to input
(filename) twice: the first time just gathers all the labels, the second time only
loads the selected problems.

200 \newcommand{\loadrandomproblems}[3] [default]{%
201 \bgroup

202 \let\par\relax

203 \def\prob@db@reserved{}

204 \def\prob@currentdb{reserved},

205 \edef\prob@selectedlabels{}%

Collect labels:

206 \let\prob@do@defproblem=\prob@add@currentlabel
207 \firstpasstrue
208 \input{#3}}
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Shuffle labels.

209 \@probselN=0\relax

210 \@for\@thislabel:=\prob@selectedlabels\do{’
211 \advance\@probselN by 1\relax

212 \expandafter

213 \edef\csname @prob@tmp@\romannumeral\@probselN\endcsname{},
214 \@thislabell}’
215 }h

216 \shuffle{@prob@tmp@}{\@probselN}’
217 \ifnum\@probselN<#2\relax
218 \PackageError{probsoln}{/,

219 Can’t select \number#2\space\space problem(s):~"J

220 ’#3° only contains \number\@probselN\space problem(s)}{/
221 Only \number\@probselN\space problem(s) will be selectedl}’,
222 \else

223 \@probselN=#2\relax

224 \fi

Store only the first (n) of the shuffled labels.

225 \@probN=0\relax

226 \def\prob@selectedlabels{}/,

227 \whiledo{\@probN<\@probselN}{}
228 \advance\@probN by 1\relax

229 \ifx\prob@selectedlabels\Qempty

230 \edef\prob@selectedlabels{’,

231 \csname @prob@tmp@\romannumeral\@probN\endcsnamel}’
232 \else

233 \edef\prob@selectedlabels{’,

234 \prob@selectedlabels,?

235 \csname @prob@tmp@\romannumeral\@probN\endcsnamel}
236 \fi

237 Yh

Only load selected labels.

238 \let\prob@do@defproblem=\prob@do@selectedproblem

239 \firstpassfalse

240 \input{#3}}%

Move them from the reserved data base into the required data base in the order
specified by \prob@selectedlabels

241 \@ifundefined{prob@db@#1}{\prob@newdb{#1}}{}%

242 \@for\@thislabel:=\prob@selectedlabels\do{/

243  \@moveproblem{\@thislabel}{reserved}{#11}/,

244 }Y,

\prob@selectedlabels had to be globally defined. It’s no longer required to
undefine it.

245 \let\prob@selectedlabels=\undefined

246 \egroup

247 }

11.7 TIterating Through a Data Base

\foreachproblem | \foreachproblem[(db name)l{(body)}
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Does (body) for each problem defined in the data base (db name). Within
(body), the command \thisproblem can be used to do the current problem and
the command \thisproblemlabel can be used to access the current label.

248 \newcommand{\foreachproblem} [2] [default]{/
249 \@ifundefined{prob@db@#1}{%
250 \PackageError{probsoln}{Data base ‘#1’ is not defined}{}/

251 M
252  \expandafter\let\expandafter\@tmp\csname prob@db@#1\endcsname

253 \@for\thisproblemlabel:=\@tmp\do{/,

254 \expandafter\ifnum

255 \csname prob@argN@#1@\thisproblemlabel\endcsname>0\relax
256 \@ifundefined{prob@args@#10@\thisproblemlabell}{},

257 \expandafter\@prob@getargs

258 \csname prob@argN@#1@\thisproblemlabel\endcsname

259 {#1}{\thisproblemlabel}}{}/

260 \expandafter\let\expandafter\thisproblemargs

261 \csname prob@args@#10@\thisproblemlabel\endcsname

262 \else

263 \let\thisproblemargs\@empty

264 \fi

265 \expandafter\toks@\expandafter{\thisproblemargsl}/

266 \edef\thisproblem{\noexpand\useproblem[#1]{\thisproblemlabell}y,
267 \the\toks@}/,

268 #2%

269 %

270 %

271 }

\foreachdataset | \foreachdataset{({cmd)}{(body)}

Tterates through all defined data sets. Assigns (cmd) to the name of the data
base.

272 \newcommand{\foreachdataset}[2]{/
273 \@for#1:=\prob@databases\do{#2}}

11.8 Random Numbers

First define some registers for later use.

274 \newcount\@probN \newcount\@probselN \newcount\@rndselctr
275 \newcount\r@ndcur

276 \newcount\@ps@randtmp

277 \r@ndcur=1\relax

\PSNrandseed Set the random generator seed

278 \newcommand*{\PSNrandseed} [1]{%

279 \ifnum#1=0\relax

280  \PackageWarning{probsoln}{Can’t have O as random seed, changing to 1}%
281 \global\r@ndcur=1\relax

282 \else

283  \global\r@ndcur=#1\relax

284 \fi
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285 \PackageInfo{probsoln}{Random Seed = \number\r@ndcur}y,
286 }

\PSNgetrandseed
287 \newcommand*{\PSNgetrandseed} [1]{#1=\r@ndcur\relax}

\PSNrand Generate a random integer.

288 \newcommand*{\PSNrand}{/

289 \@ps@randtmp=\r@ndcur

290 \multiply\@ps@randtmp by 16807\relax
291 \r@ndcur=\@ps@randtmp

292 \global\divide\r@ndcur by 120001\relax
293 \global\multiply\r@ndcur by 120001\relax
294 \advance\@ps@randtmp by -\r@ndcur

295 \global\r@ndcur = \@ps@randtmp

296 \ifnum\r@ndcur=0\relax

297  \global\r@ndcur=1\relax

298 \fi

299 }

\PSNrandon | \PSNrandom{(count)}{(n)}

stores a random number from 1 to (n) in the TeX count register {count)
300 \newcommand{\PSNrandom} [2] {%
generate new random number.
301 \PSNrand

302 #1=\r@ndcur
303 \@ps@randtmp=\r@ndcur

now set (count) to ({count) mod (n)) + 1

304 \divide\@ps@randtmp by #2\relax
305 \multiply\@ps@randtmp by #2\relax
306 \advance#1 by -\@ps@randtmp

307 \advance#1 by 1\relax

308 }

\random | \random{(counter)}{{a)}{(b)}

Generate a random number in the range [a,b], and store this number in the
KTEX counter (counter).

309 \newcommand{\random} [3]{%

310 \ifnum#2=1\relax

311  \PSNrandom{\value{#1}}{#3}/

312 \else

313  \@rndselctr=#3Y,

314 \advance\@rndselctr by -#2\relax

315 \advance\@rndselctr by 1\relax

316 \PSNrandom{\value{#1}}{\@rndselctrl}
317 \addtocounter{#1}{#2}/

318 \addtocounter{#1}{-1}/
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\shuffle

\doforrandN

319 \fi
320 }

Shuffle contents of pseudo-array. For example, suppose you have the fol-
lowing definitions: \def\fooi{A}, \def\fooii{B} and \def\fooiii{C}, then
\shuffle{foo}{3} will shuffle the definitions, so you may end up with, e.g.
\def\fooi{C}, \def\fooii{A}, \def\fooiii{B}, or some other variation.

321 \newcount\@shfctr \newcount\@shfA \newcount\@shfB

322 \newcommand{\shuffle} [2]{%

323 \@shfctr=1\relax

324 \whiledo{\@shfctr < 101}{J

325 \PSNrandom{\@shfA}{#2}\PSNrandom{\@shfB}{#2}}

326 \ifnum\@shfA=\@shfB

327 \else

328 \edef\@OtmpA{\csname#1\romannumeral\@shfA\endcsnamely,

329  \let\@tmpA=\@QtmpA

330 \edef\@O0tmpB{\csname#1\romannumeral\@shfB\endcsnamel}y,

331 \let\@tmpB=\@@tmpB

332 \expandafter\xdef\csname#1\romannumeral\@shfA\endcsname{\@tmpBl}/,
333 \expandafter\xdef\csname#1\romannumeral\@shfB\endcsname{\@tmpA}7
334 \fi

335 \advance\@shfctr by 1\relax

336 1%

337 }

\doforrandN{(n)}{{cmd)}{(list)}H(text)}.

A bit like \@for but only for a random subset of the given list. For example,
the following will load one problem each from two out of the three listed files.

\doforrandN{2}{\tmp}{filel,file2,file3}{}
\loadrandomproblems{1}{\tmpl}}

338 \newcount\@ps@forrand

339 \newcommand{\doforrandN} [4]{/

340 {\@ps@forrand=0\relax

341 \@for#2:=#3\do{%

342 \advance\@ps@forrand by 1\relax

343 \expandafter\edef\csname QdoforrandN@\romannumeral\@ps@forrand\endcsname{#2}}%
344 \ifnum\@ps@forrand<#1\relax

345 \PackageError{probsoln}{Can’t randomly select \number#1l item(s)}{You
346 have requested \number#1l item(s), but there

347 are only \number\@ps@forrand item(s) in the listl}}

348 \else

349 \shuffle{@doforrandN@}{\@ps@forrand}’

350 \ifnum#1>0\relax

351 \@ps@forrand=0\relax

352 \loop

353 \advance\@ps@forrand by 1\relax

354 \edef#2{\csname @doforrandN@\romannumeral\@ps@forrand\endcsnamel’,
355 #47,

356 \ifnum\@ps@forrand<#1\relax

357 \repeat
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358 \fi
359 \fi
360 }}

11.9 Compatibility With Older Versions
These commands ensure that this version is compatible with versions prior to v3.0

\newproblem Defines a new problem.

361 \newcommand*{\newproblem}{\Q@ifstar\@snewproblem\@newproblem}

\@snewproblem
362 \newcommand{\@snewproblem} [3] [0]{%
363 \begin{defproblem} [#1]{#2}/
364 #3%
365 \end{defproblem}}

\@newproblem
366 \newcommand{\@newproblem} [4] [0]{%
367 \begin{defproblem} [#1]{#2}/,
368 #3Y,
369 \begin{onlysolution}y,
370 \begin{solution}
371 #4%
372 \end{solution}’%
373 \end{onlysolution}y,
374 \end{defproblem}}

\selectallproblems

375 \newcommand*{\selectallproblems}[1]{{\loadallproblems [#1]{#1}}%
376 \foreachproblem[#1]{\PSNitem\thisproblem\endPSNitem}}

\selectrandomly

377 \newcommand*{\selectrandomly} [2]{%

378 {\loadrandomproblems [#1]{#2}{#1}}%

379 \foreachproblem[#1]{\PSNitem\thisproblem\endPSNitem}/,
380 }

PSNitem
381 \newenvironment{PSNitem}{\item}{}

11.10 Formatting Commands
These commands are provided to format parts of the problems/solutions.

solution

382 \@ifundefined{solution}{%
383 \newenvironment{solution}{\par\noindent\textbf{\solutionname:}}{}%

384 }}

\solutioname

385 \newcommand*{\solutionname}{Solution}
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textenum

\@textitem

\correctitemformat

\incorrectitemformat

\correctitem

\incorrectitem

Define an in-line enumeration which uses the enumeration environment’s counters.

386 \newenvironment{textenum}{%

387 \ifnum\@enumdepth>\three

388 \@toodeep

389 \else

390 \advance\@enumdepth\@ne

391 \edef\@enumctr{enum\romannumeral\the\@enumdepth}y,
392 \let\@item\@textitem

393  \def\@itemlabel{\refstepcounter{\@enumctrl}y,
394 \csname label\@enumctr\endcsname},

395 \setcounter{\@enumctr}{0}},

396 \fi\ignorespaces}{J

397 \global\advance\@enumdepth\m@ne}

In-line enumeration item
398 \def\@textitem[#1]{#1\space\ignorespaces}

Indicates how to format the item label for \correctitem when the solutions are
shown. The argument is the label. This defaults to placing the argument in a box.

399 \newcommand*{\correctitemformat} [1]{\fbox{#1}}

Indicates how to format the item label for \incorrectitem when the solutions are
shown. The argument is the label. This defaults to just the argument shifted by
\fboxsep + \fboxrule to ensure it aligns with the default \correctitemformat.

400 \newcommand*{\incorrectitemformat} [1]{%
401 \hspace{\fboxsep}\hspace{\fboxrule}#1}

This can be used instead of \item. If the solutions are not shown, it behaves
like \item, otherwise, it’s like \item, but the label is formatted according to
\correctitemformat.

402 \newcommand*{\correctitem}{\@inmatherr\correctitem
403 \@ifnextchar [\Q@correctitem{\@noitemargtrue\@correctitem[\Q@itemlabel]}}

404 \def\@correctitem [#1]1{%

405 \ifshowanswers

406 \@item[\correctitemformat{#1}]1%
407 \else

408 \Q@item[#11%

409 \fi}

This can be used instead of \item. If the solutions are not shown, it behaves
like \item, otherwise, it’s like \item, but the label is formatted according to
\incorrectitemformat.

410 \newcommand*{\incorrectitem}{\@inmatherr\incorrectitem

411 \@ifnextchar[\@incorrectitem{\@noitemargtrue\@incorrectitem[\@itemlabel] }}

412 \def\@incorrectitem[#1]{%

413 \ifshowanswers

414 \@item[\incorrectitemformat{#1}]%
415 \else

416 \@item[#1]%

417 \fi}
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