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Homework 1

Write the following in LaTeX.
Pra Posi hbﬂ 1 Cohﬁ;ro(e‘f H’le (ineayr WP v?:\f"—-v wh

defived as £ =AF with AcR™ 12 A i
hoﬂ-Snlr\aulal' ‘H\-e,_n_ -?- s a b\'j{'c.;l‘l'on-

Te prove this we we the E,,u,,,.,.‘,\,g (emma.
Lemma 18 T Ae R™"
\mplies - Lor X eI
Proof Let A-[a,a),.,a, | where @ eR" & +he i-th

column of A. Then Y\

\'S hoh"sf\nﬁmlar then A?:-(T

- - —
Ax: [qt ,qz)" y4n

_-,&’,,, are lt'rumrla l'p.alerenlﬂﬁt{.

= T e ()
n A=\

As A mohs;nﬂu[ay’ o

n —
TkUS: E "iqa._'.-—‘o {q?t.‘e}‘) '*(I';H)_:"':"n'-'-'o; 51““"\3 ?:-6’. D

Preof of Propesition 4 Fivgt we prove that £ s
ohe-to-one. Assume tHhot LK) 0K Lor K neW This 9ives
AX, =Ai:- and thuas A(f:-’?:)=6?. Now £rom Lemma 1
we have Xi-%a =0 and hence -}?1:;:, ?Yoy\'u? {hat £ s

o Nne- +o-_one-

fVch/, ?.;‘T;. ,---7;:\ are h ll'rtm\f'[a 1‘ngl¢r€koleﬂ+ Vedm'f

in (K" and Hhuc s pAan R TV meaws et any vizedor
— . W e
Yé\R?" can be wrilten ac \ = z‘y(‘- a, fov Some
=\

Sca Lavs h,,ul,._,mn&\p\.' As we obse'rc,A 'n (\) this
menns  that omJ vector Y’e—l?‘ Can Ve wrt’&en as

7= A7= (%), (@)
for some Ye\R" This prproves that £ 5 onto. The N
funckic £ s one-to-one and onts, anid therefore a l""fi"d"""‘




o, -t b,
A7 &) @
Mathematics for Al - B. Nasihatkon J d- / U’V: )

K. N. TOOSI UNIVERSITY OF TECHNOLOGY
Fall 2024

You have to follow the following rules:
e Your document must contain a title, a date, and your name as the author.
Also, write your affiliation as "K. N. Toosi University of Technology".
e You MUST replicate the original text above (you may correct typos). Do not
write other proofs of the proposition.
Write all scalars with regular italic letters ($a$, $b$, $\alpha$, $\beta$.)
Write the fundamental sets (R,Z,...) using blackboard bold letter (\mathbb{R}).
Represent vectors with bold lower-case letters (e.g. a, using \mathbf{a}). Do
not put arrows above the vectors like | did in the original text above.
e Represent matrices either with bold upper-case letters (e.g. A, using
\mathbf{A}), or with typewriter upper-case letters (e.g. A, using \mathtt{A}).
e You can define macros to make your life easier (for instance
\newcommand{\Real}{\mathbb{R}})
Use the equation, align, or similar environments for equations (1) and (2).
You MUST use the theorem environments in LaTeX to write propositions,
lemmas, and proofs. For more information, visit this link, and research online
to understand the differences between a theorem («xx8), a proposition, and a
lemma.
e You need to use proper cross-referencing in your latex file.
o Wrong: From Lemma 1.
o Right: From Lemma \ref{?}
o Wrong: As we observe in (1).
Right: As we observe in \eqref{?}
e Ensure that the mathematical entities like functions, vectors, scalars, etc., are
put inside a math environment:
o Wrong: The function f is one-to-one and onto.

o

o Right: The function $f$ is one-to-one and onto.
o Wrong: The i-th column of A.
o Right: The $i$-th column of $\mathtt{A}S$.

Submit two files named homework1.pdf file and a homework1.tex file.

You will also present the homework to the TAs. You have to be able to
explain the latex commands you used to the TAs. You must be able to
make modifications to your document as requested by the TA. Therefore,
ensure that your submission is entirely your own work.


https://www.overleaf.com/learn/latex/Theorems_and_proofs

