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Instructions:

- Enter your Name and Student ID # before you start.

- Using the calculator is not allowed (and not necessary) for this exam.

- Any work necessary to arrive at an answer must be shown on the ex-
amination paper. Marks will not be given for final answers that are not

supported by appropriate work.

- Clearly indicate your final answer to each question either by underlining
it or circling it. If multiple answers are shown then no marks will be

awarded.

- Please answer the problems in English.
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(a) [1pt] List any four elements in V.
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1. Let

S
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(b) [1pt] Is V' closed under addition? Provide your reasons.

/Uo, €4, [zJ and [-_‘gl tre w V

— but [J*H] 1221%\/'

(c) [1pt] Is V' closed under scalar multiplication? Provide your reasons.

/J#Li o [IJ has Xy >0
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(d) [1pt] Does V contain a zero vector? If yes, what is the zero vector in
%%
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2. Let § = {111,112} with

1 0
0 1
u = 0 and uy = 1
1 0
(a) [1pt] Find an element in [S].
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(b) [1pt] Find an element not in [S].
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(c) [1pt] Prove, by definition, that [S] is closed under addition.
Note that  [S] = fd}fdgﬁlf q\,6, € RT.

§V\WO:Q allj(* a\';—?), éY/gJ ool \7\ \Tr‘#’ I’y_‘“?:, 6[3] .
Then  thelr  Summ s ((]M‘l?\)ﬁ,‘{‘ (a,thy) T, C—[SJ

(d) [1pt] Prove, by definition, that [S] is closed scalar multiplication.
§‘,\17\70)'Q Q.G\‘ b C]za: 'QB\] Qa\c_\ }( é DQ :

Then  k(aWr o) = (ot + ko )T, € [5]

(e) [1pt] Is S an independent set? Provide your reasons.
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3. Let S = {uy, uy, u3, uy, us, ug} be the columns of

12112
24112
36213
48123
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(b) [3pt] Find a subset T' C S such that T' is linearly independent and
[T] = [S]. Provide your reasons.
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4. [5pt] Mathematical essay: Write a few paragraphs to introduce linear
independence.

Your score will be based on the following criteria.

e The definition is clear.
e Some sentences are added to explain the definition.
e Iixamples or pictures are included to help understanding.

e The sentences are complete.
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5. [extra 2pt] Let S = {x,y,z} be a set of vectors. Suppose S is linearly
independent. Show that 7' = {x,x+y,x +y + z} is also linearly inde-
pendent.
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[END]



Page | Points | Score
1 5
2 5
3 5
4 5
5 2
Total | 20 (+2)




