Due: _11{53@1 ET, Monday Janua12§lv202l

MAT224 Linear Algebra Il

Assignment 1

Instructions:

Please read the \swignment Policies & FAQ document for details on submission policies, collaboration rules and acadermic
integrity, and general mstructions.

1. Submissions are only accepted by Gradescope. Do not send anything by email.  Late submissions are not
accepted under any circumstance. Remember you can resubmit anytime before the deadline

2. Submit solutions using only this template pdf. Your submission should be a single pdf with vour full written
solutions for each question. If your solution is not written using this template pdf (scanned print or digital) then
your submission will not be assessed. Organize your work neatly in the space provided. Do not submit rough work

3. Show your work and justify your steps on every question but do not include extrancous information. Put
vour final answer in the box provided, if necessary. We recommend you write draft solutions on separate pages and
afterwards write your polished solutions here on tlus template.

4. You must fill out and sign the academic integrity statement below: otherwise, you will receive zero for
this assignment

Academic Integrity Statement:

Full Name J—Qc( r\}'lckl m A“M;fj
100 64 Yo KO

Student number

Full Name.

Student number

I confirm that:
e | have read and followed the policies described in the document Ascizinent Polices &0 1A

e In particular, I have read and understand the rules for collaboration, and permitted resources on assignments as
described in subsection II of the the aforementioned document. I have not violated these rules while completing and
writing this assignment.

e | understand the consequences of violating the University’s academic integrity policies as outlined in the Code of
Behaviour on Academic Matters. I have not violated them while completing and writing this assignment

By signing this document, [ agree that the statements above are true.

Signatures: 1) ’/Qa ﬂafﬁaac/,
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In this assignment we will work with two new definitions. The first is

i : : h
t A 15 0V together with two operations called vector addition and scalar multiplication suc
that the following nine aroms hold:

(1) Forall vectors x,y € V. x+yeV
() For all vectors x € V, and scalarsc € R, cx € V
(i) For all vectors x,y,z€ V, (x+y)+z2=x+(y +2)

(iv) There exists a vector 0 € V with the property that 0+ x = x + 0 = x for all vectors x € V

(v) For each vector x € V, there exists a vector —x € V with the property that —x + x = x + (=x) = 0
(vi) For all vectors x € V, and scalars ¢,d € R, (cd)x = ¢(dx)

(vii) For all vectors x,y € V, and scalars ¢ € R, ¢(x +y) = ex + ¢y

(viii) For all vectors x € V, and scalars ¢,d € R, (c+d)x =ex+dx

(ix) For all vectors x € V, 1x = x
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The second new definition we will work with is:

Definition: A Prono syston is a set V together with two operations, addition and scalar multiphcation such that the
following axioms hold

1. Forallx,yeV,x+yeV

2. Forall vectors x,y e V,x+y=y+x

3. For all vectors x,y,2€ V, (x+y)+z=x+(y+2)

4. Forallxe V,and scalarsc€e R, ex e V

5. For all vectors x € V, and scalars ¢,d € R, (cd)x = ¢(dx)

6. For all vectors x € V, and scalars ¢,d € R, (¢ + d)x = ¢x + dx

7. For all vectors x,y € V, and scalars c € R, e(x +y) = cx + ¢y
& Forall vectors x € V, Ix = x
9. There exists a vector 0 € V with the property that Ox = 0 for all x € V.

This was actually the original set of axioms given by Giuseppe Peano for a vector space in 1888, 4] [

2(a) Which of the axioms in a *cano sysici are not present in the definition of a vector system? You may answer using
the numbering of the axioms as given above, e.g.. 1., 3., etc. No justification is required.

Answer: 2 y q 9

2(b) Which of the axioms in the definition of a vector system are not present in a ["cor0 ? You may answer using
the numbering of the axioms as given in the definition of a vector system, e.g., (i), (iii), etc. No justification is required

Answer: \r\ 5'




3. Prove that a Peano system is a vector system.
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4. Explain why a Peano system is a vector space. Your should include a definition of a vector space, either from your
lecture notes, or the textbook to support your answer
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