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Outline proposal for syllabus changes 

At Cambridge we have been reviewing a number of our International AS and A 
Level syllabuses, to ensure that they are up to date with current thinking and 
continue to give learners world class preparation for higher education or 
employment.  

For our International AS and A Level Further Mathematics we have been 
consulting teachers, examiners and colleagues in higher education. We are now 
presenting our proposals in outline in this document and we would like to know 
what you think of them.  

We will be bringing out the revised version of the syllabus for first examination in 
2017.   
 
Key 
 

 Description of proposed changes to the syllabus 

 Information on proposed changes 

 Highlights proposed new content 
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In this section we will introduce the subject 
and set out key concepts which, if well 

understood, will contribute to the mastery 
of mathematics by learners. These may 

include concepts such as problem solving, 
mathematical modelling and mathematical 
reasoning and proof. These key concepts 
will be shared with A Level Mathematics. 

For this qualification, learners are currently 
expected to have previous knowledge of M1, 
M2, S1 and S2.  This is more than required 

applied mathematics units for A level 
Mathematics. Does this cause Further 
Mathematics students any problem? 
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Key consultation questions for A Level Further Mathematics 
 
There are a number of questions to consider for A level Further Mathematics. 
 
We would like to consult which would be the best structure for Further Mathematics, in order to offer 
centres more flexibility, the best course structure and a positive assessment experience.  
 
There are three options for the structure of A Level Further Mathematics, and for each there are a 
number of issues to consider. We would like your view on which of these options you prefer, bearing all 
the issues in mind. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Should there be an AS 
qualification available in 
Further Mathematics? If so, 
which components should be 
included? 
 
 

Should the structure be split 
into four shorter papers? 
 
 

Is the gap between applied content in 9709 and the applied content in 9231 a 
barrier to learners? 
 
Currently the expected knowledge for 9231 is the content of P1, P3, S1, S2, M1 and 
M2. This content is more than what is required for any A level Mathematics 
qualification, for which only two applied mathematics components are needed.  
 
Should the assumed applied mathematics content for Further Mathematics be M1 and 
S1 only, which would lead to some content in Further Mathematics overlapping with 
M2 and S2? 
Should the assumed applied mathematics content for Further Mathematics be M1, 
M2, S1 and S2, as now? This is the “gap” situation described in the three different 
structure options. 
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What do these structures look like? 
 
 
Structure 1 – current 9321 structure 
 
 
 
 
 
 
 
 
 
 
 
Previous knowledge required: 9709 (P1, P3, M1, M2, S1 and S2) 
 
Structure 2 – splitting the current content into four papers 
 
 
 
 
 
 
 
 
 
 
 
Previous knowledge required: 9709 (P1, P3, M1, M2, S1 and S2) 
 
 
Structure 3 – splitting the current content into four papers 
 
 
 
 
 
 
 
 
 
 
Previous knowledge required: 9709 (P1, P3, M1 and S1) 
 
  

Paper 1 – Pure Mathematics 
50% of the A Level 
 

Paper 2 – Applied Mathematics 
50% of the A Level 
 

Paper FP1 – Further Pure 
Mathematics 1 
25% of the A Level 
 

Paper FP2 – Further Pure 
Mathematics 2 
25% of the A Level 
 

Paper FM – Further Mechanics 
25% of the A Level 
 

Paper FS – Further Statistics 
25% of the A Level 
 

Paper FP1 – Further Pure 
Mathematics 1 
25% of the A Level 

Paper FP2 – Further Pure 
Mathematics 2 
25% of the A Level 
 

Paper FM – Further Mechanics 
25% of the A Level 
(Includes content from M2) 

Paper FS – Further Statistics 
25% of the A Level 
(Includes content from S2) 

In structure 3, a student who had studied only mechanics or 
only statistics in 9709 (either M1 and M2 or S1 and S2) 

would have some content in 9231 they had met before, but 
would be required to catch up with the other applied 

mathematics content.   
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Structure Option 1 

 
  

Structure of 9231 Further Mathematics 
 
The first option is to retain the structure as it is: two papers, equally weighted, one 
covering Pure Mathematics and one covering Applied Mathematics. 
This would allow one AS Level route, taking the Pure Paper only. 
There would be a gap in applied mathematics content between 9709 and 9231. 
There would be no optional questions on any of the papers. 
There would be some changes to the content to make it more coherent. 

Removing the optional questions from 
the papers will ensure everyone has the 

same assessment experience. 
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Structure Option 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Structure Option 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Assessment at a Glance for these structures is on the next page.  

Structure of 9231 Further Mathematics 
 
The second option is to split the current content into four equally weighted 
units. There would be two units of Further Pure Mathematics and two units of 
applied mathematics: Further Mechanics and Further Statistics. 
This would allow three AS level routes. 
There would be a gap in applied mathematics content between 9709 and 
9231. 
There would be no optional questions on any of the papers. 
There would be some changes to the content to make it more coherent. 
 
 
 

Structure of 9231 Further Mathematics 
 
The third option is to split the current structure into four equally weighted 
units. There would be two units of Further Pure Mathematics and two units of 
applied mathematics: Further Mechanics and Further Statistics. 
This would allow there to be three AS level routes available. 
The content for Further Mechanics and Further Statistics would extend the 
content of Papers 5 and 7 of A Level Mathematics 9709. For this structure, 
the assumed prior learning of applied mathematics content would be M1 and 
S1. 
There would no gap in applied mathematics content between 9709 and 9231. 
There would need to be further consultation to decide what happens with 
learners who have studied only mechanics or statistics in 9709. 
There would be no optional questions on any of the papers. 
There would be some changes to the content to make it more coherent. 
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3. Assessment at a glance (Option 2 and Option 3) 

AS Level Further Mathematics 

All candidates take two papers. 

Paper FP1 

1 hour 30 minutes 

Paper FP2 

1 hour 30 minutes 

There are about 6 questions of different 

marks and lengths on Further Pure 

Mathematics 1. Candidates should answer 

all questions  

50 marks weighted at 50% of total 

There are about 6 questions of different 

marks and lengths on Further Pure 

Mathematics 2. Candidates should answer all 

questions  

50 marks weighted at 50% of total 

OR 

Paper FP1 

1 hour 30 minutes 

Paper FM 

1 hour 30 minutes 

There are about 6 questions of different 

marks and lengths on Further Pure 

Mathematics 1. Candidates should answer 

all questions  

50 marks weighted at 50% of total 

There are about 6 questions of different 

marks and lengths on Further Mechanics. 

Candidates should answer all questions  

50 marks weighted at 50% of total 
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OR 
 

Paper FP1 

1 hour 30 minutes 

Paper FS 

1 hour 30 minutes 

There are about 6 questions of different 

marks and lengths on Further Pure 

Mathematics 1. Candidates should answer 

all questions  

50 marks weighted at 50% of total 

There are about 6 questions of different 

marks and lengths on Further Statistics. 

Candidates should answer all questions  

50 marks weighted at 50% of total 

 

A Level Further Mathematics 

All candidates take four papers. 

Paper FP1 

1 hour 30 minutes 

Paper FP2 

1 hour 30 minutes 

There are about 6 questions of different 

marks and lengths on Further Pure 

Mathematics 1. Candidates should answer 

all questions  

50 marks weighted at 50% of total 

There are about 6 questions of different 

marks and lengths on Further Pure 

Mathematics 2. Candidates should answer all 

questions  

50 marks weighted at 50% of total 

Paper FS 

1 hour 30 minutes 

Paper FM 

1 hour 30 minutes 

There are about 6 questions of different 

marks and lengths on Further Statistics. 

Candidates should answer all 

questions  

50 marks weighted at 50% of total 

There are about 6 questions of different 

marks and lengths on Further Mechanics. 

Candidates should answer all questions  

50 marks weighted at 50% of total 
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Removing graphical calculators 
 
The proposal is to allow scientific calculators only in the 
examinations. This is to ensure all candidates have the same sort 
of assessment experience. Graphical calculators could still be 
used for teaching and learning activities.   

Mathematical notation 
 
The proposal is to consider removing any mathematical notation 
that isn’t used in either 9709 or 9231. 

Formula books 
 
The proposal is combine the formula books for 9709 and 9231. 
This will encourage progression for learners who study both 
syllabuses. 
Some formulae may be added to reflect any changes to the 
content. 
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There are no plans to change 

the aims of the syllabus. 

Splitting the current 
text will help clarify 

the Assessment 
objectives. There is 

no fundamental 
change in meaning. 

Assessment objectives 
 
The sub bullets in the assessment objective will be split into two separate assessment 
objectives. 
AO1 Knowledge and techniques  

 Understand relevant mathematical concepts, terminology and notation 

 Recall accurately and use successfully appropriate manipulative techniques 
AO2 Mathematical problem –solving 

 Recognise the appropriate mathematical procedure for a given situation 

 Apply combinations of mathematical skills and techniques in solving problems 

 Present mathematical work, and communicate conclusions, in a clear and logical 
way. 
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Syllabus content changes 
 
There will be some changes to the current Further Pure content. How this content is arranged and 
ordered will depend on which structure option is used. 
The content of these two new units would be based on the existing 9231 content. 
The two proposed units, FP1 and FP2, relate to structure options 2 and 3. 
If structure option 1 is used, the same content changes are proposed but this would be presented and 
assessed as a single paper. 
 
The previous knowledge required will be clarified. 
 
 
 
 
 
 
 
 
 
 
 
Proposed Further Pure Mathematics 1 content (FP1) 
 
 
 
 
 
 
 
 
  

The mathematical content for each unit in the scheme is detailed below. The order in which 

topics are listed is not intended to imply anything about the order in which they might be taught. 

As well as demonstrating skill in the appropriate techniques, candidates will be expected to 

apply their knowledge in the solution of problems. Individual questions set may involve ideas 

and methods from more than one section of the relevant content list. 

 

Further Pure Mathematics 1 content 
 
About half of the existing Pure Mathematics content from A Level Further 
Mathematics 9231 would be used to form the first pure unit, FP1. This unit would rely 
upon the knowledge and understanding from the A Level Mathematics. This unit 
would be compulsory for any AS Level course and the A Level course. There would 
be no optional questions on this paper. 
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1. Algebra and 

graphs 
 recall and use the relations between the roots and coefficients of 

polynomial equations, for equations of degree 2, 3, 4 only; 

 use a substitution to obtain an equation whose roots are related in a 

simple way to those of the original equation; 

 use the standard results for r, r 
2
,
 

r 
3

 
to find related sums; 

 use the method of differences to obtain the sum of a finite series, e.g. 

by expressing the general term in partial fractions; 

 recognise, by direct consideration of a sum to n terms, when a series 

is convergent, and find the sum to infinity in such cases; 

 sketch graphs of simple rational functions, including the determination 

of oblique asymptotes, in cases where the degree of the numerator 

and the denominator are at most 2 (detailed plotting of curves will not 

be required, but sketches will generally be expected to show 

significant features, such as turning points, asymptotes and 

intersections with the axes; determination of the set of values taken 

by the function, e.g. by the use of a discriminant, is included). 

 

This section will be 
renamed to reflect the 

content better, and 
more clarity regarding 
graph sketching has 

been included 
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No changes to sections 5 - 8 

There are no changes proposed to the content of these sections. 

No changes to section 2 

There are no changes proposed to the content of this section. 
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Section 3 has been moved to Section 1. Section 4 is moved to FP2 content 
The content of Section 3 has been included in the new Section 1 content. The 
content of Section 4, if Structures 2 or 3 are used, would be moved to FP2. 

Please see the FP2 content for details. 
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Moved to FP2 content 

The content of this section would be included in FP2 if structure options 2 or 3 are 

used with some amendments to this content. 

Please see the FP2 content for details.  
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3. Differential 

equations 
 find an integrating factor for a first order linear differential 

equation, and use an integrating factor to find the general solution; 

 recall the meaning of the terms ‘complementary function’ and ‘particular 

integral’ in the context of linear differential equations, and recall that the 

general solution is the sum of the complementary function and a 

particular integral; 

 find the complementary function for a first or second order linear 

differential equation with constant coefficients; 

 recall the form of, and find, a particular integral for a first or second 

order linear differential equation in the cases where a polynomial or ae
bx

 

or a cos px + b sin px is a suitable form, and in other simple cases find 

the appropriate coefficient(s) given a suitable form of particular integral; 

 use a given substitution to reduce a differential equation to a first or 

second order linear equation with constant coefficients or to a first 

order equation with separable variables; 

 use initial conditions to find a particular solution to a differential 

equation, and interpret a solution in terms of a problem modelled by a 

differential equation. 

 

First order differential 
equations has been 

inserted to give a 
more comprehensive 

approach to 
differential equations 
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Moved to FP2 content 

The content of this section would be included in FP2 if structure options 2 or 3 

are used. Please see the FP2 content for details. 
 



Cambridge International AS and A Level Further Mathematics 9231 

18 

 
 
 
  Moved to FP2 content 

The content of this section would be included in FP2 if structure options 2 or 3 

are used. Please see the FP2 content for details. 

If the vector content in A Level Mathematics 9709 is updated, any changes 

would be followed through in 9231. 
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Matrices 
 
The proposed change to this content follows on the next page. The 
section would be renamed Matrices. The content would be reduced 
to improve the progression from matrix work studied previously. 
Please see the next page for details. 



Cambridge International AS and A Level Further Mathematics 9231 

20 

 
 

4. Matrices  carry out operations of matrix addition, subtraction and multiplication, 

and recognise the terms null (or zero) matrix and identity (or unit) 

matrix; 

 recall the meaning of the terms ‘singular’ and ‘non-singular’ as applied 

to square matrices and, for 2  2 and 3  3 matrices, evaluate 

determinants and find inverses of non-singular matrices (the notation 

det M for the determinant of matrix M is included); 

 understand and use the result, for non-singular matrices, that 

(AB)
–1

 = B
–1

A
–1

; 

 understand the use of 2  2 matrices to represent certain geometric 

transformations in the x-y plane, and in particular: 

o recognise that the matrix product AB represents the transformation 

that results from the transformation represented by B followed by 

the transformation represented by A, 

o recall how the area scale factor of a transformation is related to the 

determinant of the corresponding matrix, 

o find the matrix that represents a given transformation or sequence 

of transformations (understanding of the terms ‘rotation’, 

‘reflection’, ‘enlargement’, ‘stretch’ and ‘shear’ will be required); 

 formulate a problem involving the solution of 2 linear simultaneous 

equations in 2 unknowns, or 3 equations in 3 unknowns, as a problem 

involving the solution of a matrix equation, or vice versa; 

 understand the cases that may arise concerning the consistency or 

inconsistency of 2 or 3 linear simultaneous equations, relate them to 

the singularity or otherwise of the corresponding square matrix, solve 

consistent systems, and interpret geometrically in terms of lines or 

planes; 

 understand the terms ‘eigenvalue’ and ‘eigenvector’, as applied to 

square matrices; 

 find eigenvalues and eigenvectors of 2 2 and 3 3 matrices 

(restricted to cases where the eigenvalues are real and distinct); 

 express a matrix in the form QDQ
­1

, where D is a diagonal matrix of 

eigenvalues and Q is a matrix whose columns are eigenvectors, and 

use this expression, e.g. in calculating powers of matrices. 

 
 
 
 
  

This content has been amended to focus on 
the geometric and algebraic applications of 
matrices to represent transformations and 

solve equations. Eigenvalues and 
eigenvectors have been retained.  
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Proposed Further Pure 2 content (FP2) 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Further Pure Mathematics 2 content 
 
The remaining pure content from 9231 would be used to form a second unit, FP2. This unit 
would build upon upon the knowledge and understanding learnt in FP1. This unit would be 
compulsory for the A Level course and an option for the AS Level course. There would be 
no optional questions on this paper. 

1. Mathematical 

induction 
 use the method of mathematical induction to establish a given result 

(questions set will not be restricted to any particular topics and may 

involve sums of finite series, forms for the general term of a sequence, 

powers of matrices, divisibility tests and inequalities, for example); 

 recognise situations where conjecture based on a limited trial followed 

by inductive proof is a useful strategy, and carry this out in simple 

cases, e.g. find the nth derivative of xe
x
. 

 

The content of Section 3 
has become part of the 
new Section 1 in FP1. 
Section 4 becomes the 
new Section 1 of FP2, 

with minor amendments 
to clarify the types of 

induction problems that 
could be set. 
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  2. Complex 

numbers 
 understand de Moivre’s theorem, for a positive and negative integer 

exponent, in terms of the geometrical effect of multiplication and 

division of complex numbers; 

 prove de Moivre’s theorem for a positive integer exponent; 

 use de Moivre’s theorem to express trigonometrical ratios of multiple 

angles in terms of powers of trigonometrical ratios of the fundamental 

angle; 

 use de Moivre’s theorem: 

o in expressing powers of sin θ and cos θ in terms of multiple angles, 

o in the summation of series, 

o in finding and using the nth roots of unity. 

 

The content of this section has been 
amended to include negative integer 
exponents and the geometrical effect 
when dividing complex numbers. This 

improves the coherence of the 
content. 
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3. Differentiation 

and integration 
 derive and use the derivatives of inverse trigonometric functions; 

 integrate 
2 2

1

a x
 and 

2 2

1

a x
 and use trigonometric substitutions 

to integrate associated functions (the substitution 1
2

tant x  is 

included); 

 derive and use the first few terms of Maclaurin’s series for a function 

(derivation of a general term is not required). 

 derive and use reduction formulae for the evaluation of definite 

integrals in simple cases; 

 use integration to find: 

o arc lengths (for curves with equations in cartesian coordinates, 

including the use of a parameter, or in polar coordinates), 

o surface areas of revolution about one of the axes (for curves with 

equations in cartesian coordinates, including the use of a 

parameter, but not for curves with equations in polar coordinates). 

The ability to apply integration techniques introduced in A level Mathematics 

to more complex problems is expected and will be required by the 

assessment. 

 

The content of this section 
has been amended to include 

inverse trigonometrical 
functions, Maclaurin’s Series, 
and mean values and content 

on centroids has been 
removed. The expectation 

that learners should be able 
to apply their knowledge of 

integration from A Level 
Mathematics to more 

complex problems is now 
clear. 

This improves the breadth of 
the content and improves 

progression for further study. 
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4. Hyperbolic 

functions 
 understand the definitions of the hyperbolic functions sinh x, cosh x, 

tanh x, sech x, cosech x and coth x in terms of the exponential function; 

 sketch the graphs of hyperbolic functions; 

 use identities involving hyperbolic functions; 

 differentiate and integrate hyperbolic functions; 

 understand and use the definitions of the inverse hyperbolic functions 

and derive and use their logarithmic forms and their derivatives; 

 recognise integrals of functions of the form 
2 2

1

x a
 and 

2 2

1

x a
, 

and integrate associated functions using hyperbolic substitutions. 

 

New content on Hyperbolic Functions 
 
A new section on Hyperbolic functions is proposed. This will improve the breadth of 
the content, allow more coherent connections to be made across the content and 
improve progression to further study.   
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5. Vectors 
 use the equations of a line in the form 

x a y b z c

p q r
 and the 

equation of a plane in the form r a b c , and convert equations 

of lines and planes between different forms, as required in solving 

problems; 

 calculate the shortest distance between two skew lines, 

 find an equation for the common perpendicular to two skew lines; 

 calculate the scalar triple product and use it to find the volume of a 

parallelepiped or a tetrahedron. 

 

Vectors 
 
This section will be revised to remove explicit overlap with the vector content of A Level 
Mathematics, though harder problems involving lines and planes would be required. Use 
of the scalar triple product will be added to the content. 
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Further Applied Mathematics units 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

If structure 1 option is used 
The applied mathematics content would continue to be assessed in a 3 hour paper which 
contributed 50% to the final grade. 
The existing mechanics and statistics content would form the basis of Paper 2. Changes 
would be incorporated to follow through from any changes to the applied mathematics content 
in A Level Mathematics. 
These potential changes are outlined in the sections below. 
The optional question would be removed. 

If structure 2 option is used 
The applied mathematics content would be assessed in two papers, Further Mechanics and 
Further Statistics. 
The existing mechanics and statistics content would form the basis of these papers. Changes 
would be incorporated to follow through from any changes to the applied mathematics content 
in A Level Mathematics. 
These potential changes are outlined in the sections below. 
The optional question would be removed. 

If structure 3 option is used 
The applied mathematics content would be assessed in two papers, Further Mechanics and 
Further Statistics. 
Mechanics and statistics content would be introduced from Papers 5 and 7 of the A Level to 
form two new units.  
Changes would be incorporated to follow through from any changes to the applied 
mathematics content in A Level Mathematics. 
The optional question would be removed.  
These potential changes are not outlined below. We would consult separately on these 
changes if this consultation supports Option 3. 
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Further Mechanics (FM) 
 
Previous knowledge 
 
The statement regarding previous knowledge would be clarified. 
 
 
 
 
  

Unit FM: Further Mechanics (Paper 3) 

Knowledge of the content of units M1 and M2 of Mathematics 9709 is assumed, and 
candidates may be required to demonstrate such knowledge in answering questions. 
Knowledge of any relevant pure mathematics in unit FP1 (or preceding units) may also be 
required. 
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Momentum and Impulse 
Most of this content will 
move into 9709. This would 
lead to more advanced 
topics being set in 9231. 
The content below would be 
inserted. 

 

1. Momentum and 

impulse 
 understand the vector nature of impulse and momentum for motion in 

two dimensions; 

 solve problems that may be modelled as the oblique impact ot two 

smooth spheres or the oblique impact of a smooth sphere with a fixed 

surface (the appropriate use of Newton’s experimental law is 

included). 
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No changes to section 2 

There are no changes proposed to the content of this section. 
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Section 3 
 
The content in this section would 
be refined down to prevent explicit 
overlap with the content of A level 
Mathematics. There would be a 
slight change to the title of this 
section. These changes are 
shown below. 

 

3. Equilibrium of 

rigid bodies under 

coplanar forces 

 use Newton’s third law in situations involving the contact of rigid 

bodies in equilibrium; 

 solve problems involving the equilibrium of rigid bodies under the 

action of coplanar forces (problems set will not involve complicated 

trigonometry). 
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No changes to section 4 

There are no changes proposed to the content of this section. 
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  No changes to section 5 

There are no changes proposed to the content of this section. 
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Further Statistics (FS) 
 
Previous knowledge 
 
The statement regarding previous knowledge would be clarified. 
 
 
 
 
 
 
 
 
 
 
 
 
  

Unit FS: Further Probability and Statistics (Paper 4) 

Knowledge of the content of units S1 and S2 of Mathematics 9709 is assumed, and 
candidates may be required to demonstrate such knowledge in answering questions. 
Knowledge of any relevant pure mathematics in unit FP1 (or preceding units) may also be 
required. 
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Clarification of this section 
 
The content in this section will be updated to reflect the changes that have been made 
in A Level Mathematics. This section will focus on continuous random variables, 
probability density functions and cumulative distribution functions. Geometric 
distributions will be included in A Level Mathematics. 

 

6. Further work 

on continuous 

random variables 

 use a probability density function which may be defined piecewise; 

 use the general result E g( ) f( )g( ) dX x x x where f(x) is the 

probability density function of the continuous random variable X, and 

g(X) is a function of X; 

 understand and use the relationship between the probability density 

function and the cumulative distribution function, and use either to 

evaluate probabilities or percentiles; 

 use cumulative distribution functions of related variables in simple 

cases, e.g. given the c.d.f. of a variable X, to find the c.d.f. and hence 

the p.d.f. of Y, where Y = X
3
; 

 solve problems in which the negative exponential distribution is a 

suitable probability model, and recall and use the mean and variance of 

the negative exponential distribution. 
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No changes to section 7, 8 or 9. 

There are no changes proposed to the content of these sections. 
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8. Probability 

generating 

functions 

 understand the concept of a probability generating function and 

construct and use the probability generating function for given 

distributions (including the discrete uniform, binomial, geometric and 

Poisson distributions); 

 use formulae for the mean and variance of a discrete random variable 

in terms of its probability generating function, and use these formulae to 

calculate the mean and variance of probability distributions; 

 use the result that the probability generating function of the sum of 

independent random variables is the product of the probability 

generating functions of those random variables. 

 

Probability generating functions 

This topic would be added to the content of Further Statistics. 
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Mathematical notation 
 
The notation could be refined down 
to remove any notation that is not 
relevant for A Level Further 
Mathematics 


