Comprehensive Oxford Mathematics and Physics Online School (COMPOS)

Year 13 - Maths Assignment 01
Matrices

Total Marks: 71

\.

Welcome to our returning students. This is the first COMPOS Year 13 maths assignment. These problems
are designed to stretch you, so do not be discouraged if you cannot solve them all on your first attempt.

e The assignment is due by 23:59 BST, Sunday 13'" September 2026 at the latest.

e Any submissions are governed by Admissions and Marking policy. [https://compos.site.ox.ac.uk/
sites/g/files/vzsiac1461/files/2026-08/admissions-and-marking-policy_2026.pdf]

e Solutions must be submitted one problem at a time, to the Google Quiz set up for Y13 Maths 2026.
e Your solutions must be uploaded as image files or pdfs.

e Every problem must be handwritten on paper or in an e-notebook, showing full working, method and
reasoning, no method = no marks.

e You should aim to complete at least 50% of the assignment as usual.

e This assignment must be entirely your own work. You cannot collaborate or get help to solve the
problems.

e You must not use Al.
e You can use a calculator, and consult additional resources to research the topics.

e Organise your work in a neat and coherent way, numbering each problem and clearly identifying your
final answer.

e Give each problem a go, and skip to the next one if you are stuck.
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C Acknowledgements 17

Solving Problems

The key to solving any maths problem is to break it down. In George Pdlya’s book ‘How to Solve It’, he presents
four steps to problem-solving:

1. Understand the Problem: Identify exactly what information you have and what you need to find. Visualise
the problem—make a sketch or introduce some suitable maths notation.

2. Devise a Plan: What connects your knowns to your unknowns? Have you seen a similar problem before? Do
you know a related theorem or formula that could be useful? Map out your steps logically before calculating
anything.

3. Carry Out the Plan: Execute your plan step-by-step. Keep your working algebraic for as long as possible;
if asked to calculate a numerical value, substituting the numbers should be your very last step. Check each
step as you go.

4. Look Back: Can you check the result or the argument? Ask yourself: Does this make sense? Can you derive
the result differently?
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1 The space R"”, Matrices and Linear Transformations
In our study of geometry we have already seen directions in space modelled by vectors. A direction in the 2D x —y
plane is defined by a column vector with two elements (a corresponding to values in the z plane and b corresponding

to values in the y plane) written <a>’ and a vector in 3D space is defined by a column vector with three elements

b
a
written | b | (where a, b, and ¢ corresponding to values in the z, y, z planes respectively).
c
1.1 Space

Unlike physical space or outer space, we often use the term ‘space’ within a mathematical context to denote a set
of elements, or points, to which an extra set of rules or structures are applied.

A vector space is a set of vectors, that can be added together and multiplied by real numbers, called scalars, while
remaining in the same set. These operations must satisfy a particular list of properties known as the vector space
axioms. These axioms define how vectors can be added, subtracted and multiplied by scalars, as well as how these
operations interact with one another. More information on vector spaces can be found here. At university level you
may encounter different types of vector spaces with more complex structures, for example a Hilbert space which is a
vector space equipped with an inner product which allows length and angle to be measured and is used in quantum
mechanics.

Vectors in real coordinate space of n—dimensions are denoted as R™. The whole number n refers to the number of
dimensions of the space. The space for a 2D plane is therefore denoted R2, and for 3D space is R3.

An example of a higher dimensional space could be money held by an investor in multiple currencies — for example
Pounds, Dollars, Euros and Yens. If each row represents the wealth in each currency (in order) then a fortune of

p

£p, $d, €e and ¥y could be denoted as g . In this context we see the dimension as the number of degrees of

Yy
freedom rather than as a geometric notion of spatial dimensions.

T
T2
In this assignment we will generalise to vectors with n-elements | x3 |, which we refer to as the n-dimensional real

In
space or R™.

1.2 Linear Maps and Matrices

A matrix is an array of values. A column vector is a matrix with one column and n rows. Matrices (plural of
matrix) are not limited to just one column. They can have as many columns and rows as needed to represent the
data set. The rows and columns can be denoted ‘rows x columns’, ‘n X m’.

xr1 T2 I3

where x1x2,y1,y2 will all
Y1 Yo yg) L U 2

For example, a ‘2 x 3’ matrix has 2 rows and 3 columns, and is written (

be numerical values.

We can operate on matrices in many different ways. We can add and subtract matrices, multiply a matrix by a
scalar (constant) or multiply two matrices together. These operations are summarised here at

https://www.mathsisfun.com/algebra/matrix-introduction.html.
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1.2.1 Multiplying Matrices

Multiplying matrices is a skill that will be used throughout this assignment so we must first come to understand this
operation before moving forward. Watch this video to ensure you understand the process of matrix multiplication,
often known as the row-times-column rule: https://youtu.be/2spTnAiQgdM?si=7bMNt07uruVG6DDR.

Referring back to money of 4 different currencies, the exchange rates such as $1 = £0.82, €1 = £0.88, and ¥1=
£0.0062 allow us to convert the total value of a fortune in the four different currencies into its equivalent solely in
pounds. The result is a vector with just one component (only in pounds £ and hence one row, four columns), so
this conversion is a linear map (linearAtransformation or multivariate linear function) In this assignment, we shall

use capital letters with hats (such as T') to denote linear maps and their matrices, and bold small letters to denote
vectors. T': R* — R!

— (p+0.82d + 0.88¢ + 0.0062y)

< 0o QA3

We can generalise this idea and say that a linear transformation from R™ to R™ is any mapping of the form

T 1121 + a12%2 + .. . A1pTy
To N 211 + a22Zo + ... A2, Ty

Tn am1T1 + AmaZ2 + ... GmnTn

aiq ai12 . A1n
. . . . a1 a22 . as
The matrix representing the linear map is "
am1 Am2 ... Qmn
Hence we can write, in equation form, that
a1l ai2 e A1n T a1121 + a12Z2 + ... A1 Ty
ag1 a9 e a9n, o _ 2121 + a22X2 + ...09,Tn
Am1 Am2 .. Qmn T U121 + 2T + . .. Q;n Ty

It is important to note the order of the two matrices, as matrix multiplication is often not commutative, the order
matters. The number of columns of the first matrix must match with the number of rows on the second matrix.

A ' B

n X m m X p

oo

Equal

Dimensions of AB

Figure 1: Dimensions when multiplying two matrices. [Credit to CueMath]
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Example 1 Multiplying two matrices together.

Determine what order the matrices below can be multiplied and calculate their product. State the space of
the product.

b
Il

and B=(1 2 3 4)

ISGUR Ol
=N W o

Solution: X
The matrix (A) has dimensions (4 x 2), while (B) has dimensions (1 x 4).
For matrix multiplication, the inner dimensions must agree.

1 4
Hence the order only works for BA = (1 2 3 4) g g = (30 20)
4 1
This product has only one dimension (one row) and therefore the space is R.
4 2 1 4 2 2 1
Now try: The ab om fiow € end B, @ = | 2 © dD—2121(s luti
ow try: e above question for C'and D, C = |, | .| an =13 1 1 10| - (See solution
3 2 1 2 1 5 2

at end of document).

The matrix contains all the information about a linear map: if we know the matrix, we can tell how T transforms
every vector.

Problem 1 (2 marks) For the currency conversion situation above, find the matrix of the R* — R® map that

converts
P

< 0o AT

D
= | E|,

Y

R

where P, D, E,Y, R are the total values of the investment in Pounds, Dollars, Euros, Yens and Rupees, respectively.
One Rupee is 0.101 Pounds.

Problem 2 (3 marks) In a football championship, three points are awarded for a win, one point for a draw, and
no points for a loss. Let T : R?® — R? be the linear transformation

w
G
d| — < P>
l
that maps the vector in R? consisting of the numbers of wins (w), draws (d) and losses () experienced by a team
onto the the vector in R? consisting of the number G of games played and the number P of points scored.

a) Find the matrix of T".
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b) Give an example to show that T is not a one-to-one mapping (i.e. find two different results vectors that have the
same number of games played and the same number of points).

Problem 3 (6 marks) Show that, if A:R"™ — R™ is a linear transformation, then

a) Yu,v € R”, A(u) + A(v) = A(u+v);
b) Vv € R" and VA € R, A(Av) = MA(v);
¢) A(0) = 0.

1.2.2 The Identity Transformation/Matrix, I

The following transformation I:R" > R"

Z1 Z1
€2 T2
%

Tn Tp

is referred to as the identity transformation. This means multiplying any matrix by an identity matrix of compatible
order returns itself:

IA=Al=A

Problem 4 (2 marks) Describe the action of this transformation, show that it is linear and find its matrix.

In the next few examples, we consider transformations on the plane: R? — R2. Some of them are linear, whereas
others aren’t.

7

Example 2

a) Show that a reflection in the z-axis is a linear transformation, and find its matrix.
b) Show that reflection in the line z = 1 is not a linear transformation.

Solution:
a) If the point with position vector ; is reflected in the z-axis then the image is (_xy) (since the

z-coordinate is unchanged, and the y-coordinate changes sign), so the mapping is

(Z) - (—xy) |

This is a linear transformation with matrix (é 01>.

b) If the point with position vector (;) is reflected in the line z = 1, the image is (1 N (z N l)> = (2 ; x)

8) is mapped onto the vector (g

In particular, the zero vector ( ) This means that the map is not linear

[Problem 3(c)].
We can note in passing that the mapping could be represented as

()= G+ 6)
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This decomposition shows that the transformation is equivalent to a reflection in the y-axis, followed by a
translation by 2 in the positive y direction.

Note that the term “linear function” is sometimes ambiguous. For example, we call the one-dimensional function
y = ma + ¢ linear because its graph is a straight line. You have to judge by the context what is meant in each
particular case, i.e. whether adding a constant is allowed. In the context of multidimensional transformations, it is
almost never allowed, so the statement of Problem 3 applies.

When we are tasked with finding the matrix of a linear transformation, a useful rule to remember is as follows.

Let A : R2 — R? be a linear map. Then the matrix of A is given by
~ (1 - (0
(o) A0)] @

That is, the columns of the matrix are the images of vectors! <(1)) and ((1)> Consider Example 2(a), in which we

are reflecting about the x-axis. The vector O) lies on that axis, so it is not affected by the reflection; its image is

(O)' But the vector (?) lies on the y-axis, so the reflection transforms it into its opposite, (01) Putting the

images together, we obtain the same matrix as found in Example 2(a).

Example 3 If a transformation doubles the first coordinate and triples the second coordinate, then
A (1 2
+4(5) =)
~ (0 0
+4(1)- ()

Putting them together into columns gives the transformation matrix:
2 0
0 3|°

Problem 5 (3 marks) Prove (2). Generalise it to an arbitrary transformation R” — R™.

1This set of vectors forms a so-called basis in R2.
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Example 4
Find the matrix of the anticlockwise rotation R, in the xy plane around the origin by angle ¢.
J\y
(0,1)
(— sin ¢, cos ) /
| (cos ¢, sin )
\\ (p B _ - g
\\/— - -
N \ @
° > T
(1,0)
Solution:
We have

(0) = (52) = () (=)
0 sin ¢ 1 cos ¢

B (cos<p _sin np) | )

sing  cosp

Hence the matrix is given by

Problem 6 (8 marks)

Which of the following transformations in the 2D plane are linear? Find the matrix associated with each linear
transformation. Show that the transformations which are not linear can be expressed by a linear transformation
followed by a translation by a constant vector.

a) A rotation by 90° anticlockwise about the origin.

b) A reflection in the line y = «

¢) A rotation by 90° clockwise about the point (1,0).

d) A rotation by 180° about the origin.

e) A projection onto the z-axis.

f) A projection onto the line y = z.

g) An enlargement with scale factor 2 centred on the origin.

h) An enlargement with scale factor 5 with centre (1, 0).
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2 Composite Transformations

If you attended COMPOS during your GCSE years, you have encountered composite maps in the contexts of real
functions and in set theory. A composite (product) transformation, consists of first applying a map T, and then
applying second map S, is denoted as ST'. Generally, ST =+ T'S: the order in which the maps are applied matters.
In other words, the product of matrices is generally non-commutative.

Example 5

. . A . . . . b b
A linear transformation A has matrix G2 and a linear transformation B has matrix (% 2.
a21 Qa22 b21 b22

Show that AB is a linear transformation and find its matrix.

Solution.

We know that
Al = (%) Z (nrtany) g p(T) b1z + biay .
Y Y1 a1 + asy Y1 bo1T + booy
Combining these, we have

AB - <CC) . (au(bux + bi2y) + a12(ba1z + 172221)) _ <(a11b11 + ai2b21)x + (a11b12 + a12b22)y)
“\y a1 (b117 + b12y) + aza(bo1x + baoy) (a21b11 + a22ba1)x + (a21b12 + agba2)y )

This is a linear transformation with the matrix

a11b11 + ai2bo1  a11b12 + ai2boo (4)
a21b11 + a22b21  a21b12 + agebas )

Since this is the matrix of the product map AB, we say that it is the product of matrices representing A
and B.

Let us look at the structure of the product matrix (4). To find the element in the ith row and jth column of that
matrix, we must take the pairwise products of all elements of the ith row of the first matrix and all elements of the
jth column of the second matrix, and add these products together. This is the row-times-column rule for matrix
multiplication seen in section 1.2.1.

In the next problem you are invited to generalise this result to higher dimensions.

Problem 7 (2 marks)

Let A:R™ — R™ and B : R™ — RP be linear transformations with matrices

a1 a2 <o A1n b11 b12 .o blm
~ a1 a99 N ag ~ b21 b22 N bg
A= " | and B = m

Am1 Am2 ... QOmn bpl ap2 ... bpm

a) Let C' = BA be the matrix of the transformation BA. Write the expression for the element ¢;j in the ith row
and jth column of that matrix.

b) Explain why the transformation AB does not exist if p # n. How is the dimensions of the matrix AB related to
the dimensions of the matrices of A and of B?
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We note that the application of a linear map to a vector can also be written as a matrix product if we interpret

the vector as a single-column matrix. Indeed, applying a row-times-column rule to a matrix A= (ZH 212> and
21 G422

a1 + a2y

a21% + a2y

A(x) of the vector x. This observation will come in handy later when we use matrices to solve systems of linear

equations.

x . N Co .
a vector x = <$1> we obtain a vector (one-column matrix) Ax = < ), which is the same as the image
2

Problem 8 (4 marks)

Let 7" be the reflection in the z-axis and RW the anticlockwise rotation by ¢ about the origin.

a) Determine the matrices of TRP and RwT by finding the images of the basis vectors (é) and <0

1) . What single

transformations of the plane do these maps correspond to?
b) Check that your result from (a) is consistent with what you find using the matrix multiplication rule.
c¢) Show that ]%T = TR,W and describe what this means geometrically.

d) For which values of ¢ do T" and R, commute (i.e. TR, = R¢T)?

Problem 9 (3 marks)

Find the matrix product J:?WJ% of anticlockwise rotations by ¢ and 6. Using trigonometric transformations, show
this matrix to equal R,g. Is this product commutative?

Problem 10 * (5 marks)
Let n be a unit vector, and x = <gyg>

a) Describe the geometric significance of the vector (n - x)n

b) Explain why the mapping
Xx—2(n-x)n—x

represents a reflection in the line through the origin direction n.

¢) Show that if n = (Z?j z> then the matrix of the transformation in part (b) is

cos20  sin 26
sin20 —cos26
d) Verify that the matrix in part (c) is the matrix of a reflection in the line y = xztan, by considering the image

of the basis vectors (é) and (?)
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Problem 11 (4 marks)

a) Describe the geometric effects of the linear transformations
1 1
A—(gl g), X—(‘@ iﬁ) andY—(
V2 V2 -

b) Find the matrix of B = XAY and describe the geometric effect of this transformation.

sl
sl-sl-
S—

¢) Find how the matrix of B transforms the square with vertices O (8) LA <1) ,B (g) and C (_11) Make a

sketch. Is your result consistent with your geometric interpretation of B?

Problem 12 (3 marks)

With 7' representing a reflection in the z-axis and Ry representing a rotation by 6, show geometrically that the
following sequence of transformations

ReTR_y

results in a reflection in the line y = xtan 6. Verify that you obtain the same matrix as in Problem 10.
3 Invertibility and Determinant

If a map Ais one-to-one, it is invertible. In which case, there exists a map, denoted A=1 and called inverse to fl,
which maps the image A(x) of any vector x back onto x. In other words, ¥x, A~}(A(x)) = x and A(A7}(x)) = x.
This means that

AATY = AAt =1 (5)

where T is the identity matrix.

For a 2 x 2 matrix, A = <Z 2) where ad — be # 0. The inverse of A is

AT = detl(A) (dc :Ib) ’ ©

det(A) = ad — be (7)

where

is called the determinant of the matrix A.

7

Example 6

For the matrix 7' = <3 .

4 2) find the inverse matrix, -1,

Solution: Using the determinant equation 7 and the inverse matrix expression 9, we find that,

detT =3x2—-5x4=—14

fod_ L 2 -5\_ 1/2 -5\_1/-2 5
Tdet()\—4 3/ 14\-4 3/ 14\4 -3
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Problem 13 (2 marks)

Let A : R? — R2 be the linear transformation with matrix (i b), where ad — be # 0. Show the inverse of A is 9

d
where 7 is required.

A matrix whose determinant is equal to zero is known as singular. To understand why singular matrices are

non-invertible we notice that a transform with matrix (Z Z) maps (é) onto (Z) and <(1)> onto <Z> If the

. a b b . .
determinant ad — bc = 0, we have — = 7 so the vectors Ccl and q) & collinear. But if our transform maps
c

the two basis vectors onto collinear vectors, it will map any other vector, which is a linear sum of the basis vectors,
. . . b . .
onto a vector that is also collinear with (Z) and ( d>' This means that the map is not one-to-one — and, hence,

cannot be inverted.

Problem 14 (5 marks)
Find the determinant and inverse (if existing) of the following transformations.

a) I

In each case try and identify a geometric interpretation of both the transformation and its inverse.
Problem 15 * (5 marks)

Let A be some linear transformation on R2.

a) Show that the image of the unit square with vertices (8), (é), (}) and (?) is a parallelogram.

b) Show that the area of that parallelogram is det(A).

Problem 16 (3 marks)

For any two matrices A, B : RZ — R2, show that

det(AB) = det(A) det(B). (8)

Since the determinant of the identity matrix is 1, it follows from the above result (8) and (5) that VA, det(A~1) =
(detA)~!. This implies, again, that a singular matrix cannot be inverted.
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The notion of the determinant can be generalized to any dimension of the vector space. If you are curious, you can
find more information on this Khan Academy page.

4 Solving Systems of Linear Equations

Let us now apply matrices to solve systems of linear equations. This method is used by computers to solve linear
equations quickly. Often numerical method problems can be rewritten in matrix form and solved computationally.

e w

Example 7
Solve this system of equations

axr +by=p
cx +dy = q.
Solution: We can write this system in matrix form as

Ax =p,

where A = <Z Z) is the coefficients x = <Zj> are the variables of the system and p = (5 ) are the known

values. .
Multiplying both sides of this equation by A~!, we obtain

A7 (Ax) = A7 (p),

simplifying to -
x=A""p.

In other words, to find the solution vector x, we need to apply the inverse matrix A1 [which is given by
(9)] to the vector p.

i1 d —b\(p\_ 1 dp—bq \ _ (=
4 P=ad—bc\—c a g) ad—bc \—cp+aq) \y ©)

Hence, z = ﬁ(dp — bg) when y = ﬁ(fcp + aq) and ad — be # 0

Problem 17 (2 marks)

Solve the simultaneous equations,

rH+y="7
dr +2y =24

using matrices.
Problem 18 (4 marks)

For which values of parameters a and b do the simultaneous equations,
rH+y="7
dr+ay=>

have solutions? Find the solutions if they exist.

Hint: The singularity of matrix A does not necessarily mean that the system is unsolvable.
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4.1 Gaussian Elimination

Gaussian elimination is a systematic method for solving systems of linear equations. The equations are first written
as an augmented matrix (4.1.1). Simple row operations are then used to simplify the matrix into row-echelon form
(4.1.2), from which the equations can be solved by substitution.

4.1.1 Augmented Matrix

The equations are first written as an augmented matrix, which records the coefficients of the variables together
with the constants on the right-hand side. For example, the simultaneous equations 2z +y =5 and x —y = 1 can
be written as the augmented matrix
2 115
( 1 —-1|1 )

The vertical line separates the coefficients of the variables from the constants.

4.1.2 Row Echelon Form

Simple row operations are used to put the matrix into row-echelon form. The reduced row echelon form satisfies
three requirements,

a) The first non-zero element in each row, called the leading entry, is 1.
b) Each leading entry is in a column to the right of the leading entry in the previous row.

¢) Rows with all zero elements, if any, are below rows having a non-zero element.

For example,

1 a blec
0 1 dle
0 0 1]f

where a,b, c,d, e, f will emerge from the system of equations. The method uses three permitted row operations to
reach this form: swapping two rows, multiplying a row by a non-zero constant, and adding a multiple of one row
to another. These operations do not change the solution set of the original equations.

Gaussian Elimination might seem confusing at first, but read through Example 8 and watch this video by The
Organic Chemistry Tutor to understand the process. (https://youtu.be/eDb6iugi6Uk?si=n7RFs3xj1jOGWGuf)

Refer to the step-by-step guide whilst answering problems.

e Y

Example 8
Solve the following system of equations using the Gaussian Elimination method:
z+y—2=0
20—y + 2z =5.
3r+y+2==6

Solution: Follow the steps in the Gaussian Elimination method.
Step 1 - First we form the augmented matrix:

z+y—2=0 1 1 =110
2t —y+2z=5 — 2 -1 215
3x+y+z=6 3 1 1]6

Step 2 - Identify the pivot, and perform row operations, with the goal to create zeros below the main
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diagonal to transform the matrix into row echelon form. Note: R; means the i row in the augmented matrix.

Clearing column 1: Our first pivot is the @ in the top-left corner. We use it to turn the 2 and 3 below it

COMPOS

into zeros. Perform Ry — Ry — 2R; and R3 — R3 — 3R;:

it. Perform R3 — 3R3 — 2Rs:

Step 3 - Look at the final row, we have the equation z = 2.

Secondrow:y—%z:—g — 3y=3 .. y=1

Now try: Gaussian Elimination on the following equations.

@ 1 -1/0 R on -11]0
2 -1 2|5 | S2Eemmmy 4|5
3 1 1|6 ) Fe7BRem3h 416

Clearing column 2: Our new pivot is the next diagonal element, @ We use this to eliminate the —2 below

1 1 =110 1 -1]0
0 @ 4|5 | Bez3fa—2Ra, 3 415
0 -2 416 0 4|8
Diagonal of ones: Make the leading diagonal all 1s by multiplying
1 1 =10 R - 1 0
N
0 (3 4|5 | —=51{o0 -
0 0 @|s/) M\ 0 2

Step 4 - We now substitute our known values back up through the system.

First row: 24+y—2=0 — z+(1)—-(2)=0 — 2—-1=0

We have solved the set of equations and found x =1, y = 1, and z = 2.

r+y—z = —1
z+y+ 2z =4 .
3z +y+ =z =5

r=1.

Step-by-step Gaussian Elimination Method

Step 1 - Form the Augmented Matrix: (Matrix of Coefficients | Constants).

Step 2 - Identify a pivot, then perform elimination via row operations to systematically turn all the diagonal
values into ones and the numbers below the main diagonal into zeros (Row Echelon Form).

Step 3 - Rewrite these as a system of equations.

Step 4 - Take the found value from the last row and substitute it back up into the equation above it to find the
next variable, repeating this process until all variables are solved.
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Problem 19 (5 marks)
Solve the following system of equations using the Gaussian Elimination method:

xr1 +2x9 — 33 =3
2,’E1—(L‘2—.’)§3=11.
31’1+21’2+£L’3:—5
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A Definitions

Augmented matrix: An augmented matrix represents a system of linear equations by combining the coefficient
matrix and the constants column, separated by a vertical line.

Axioms: A statement that is accepted as true (without needing proof) so that further reasoning can be done.

Commutative: Refers to a property where changing the order of operands in an operation does not change their
result i.e. x X y = y X x, multiplication is commutative for real numbers, but division is non-commutative.

Composite transformation: Two or more transformations performed one after the other. The order in which
these transformations are performed often affects the final result.

Degrees of freedom: Degrees of freedom represent the number of independent values or parameters in a system
that can vary without violating any constraints.

Determinant: The determinant of a matrix is a scalar value that characterizes a matrix and indicates properties
such as invertibility and scaling of linear transformations.

Identity transformation: An identity transformation is a function or linear map that leaves every element
unchanged, mapping each input to itself.

Linear map: Linear maps are transformations from one vector space to another that have the property of preserving
vector addition and scalar multiplication.

Matrix: A matrix is a rectangular array of numbers, symbols, or objects arranged in rows and columns, used to
organize data and perform mathematical operations. The plural term for a matrix is ‘matrices’.

Row Echelon Form: Row echelon form is the altered form of a matrix to simplify solving systems of equations
whilst retaining all information. See detailed description above.

Singular matrix: A square matrix whose determinant is zero.

B Now Try Examples - Answers

29 14 29

Example 1: DC = 19925 . The space is R*. C'D is not allowed.
47 28 35
31 14 56
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