33A - Midterm 1
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Question 1

(a) [3 points] Define the span of a set of vectors.
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(b) [4 points] Explain whether or not the vector ¥ = [—1]1is in the span of the vectors j = [~2| and
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(¢) [3 points] Suppose that ¥; is in the span of ¥, 3. Does this imply that ¥3 is in the span of ¥, 5?7
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Question 2
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(a) [3 points] Explain geometrically what it means to project a ve

; 1 :
(b) [4 points] Find the projection of the vector = (2> onto the line L = span || . |
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(¢) [3 points] Use the projected vector you found in (b) to find the refl
incorrect answer from (b) will not cost points here.)
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Question 3

(a) [2 points] Define the kernel of a matrix.

(b) [3 points] Show that for any m X n matrix A, saying that the ker(4) = {5} is the same as saying that
the columns of A are independent.

(¢) [3 points] Show that if X, ¥ € ker(A), and 7 € span(¥, ), then Z € ker(A).

(d) [2 points] Do elementary row operations preserve the kernel of a matrix?

---------

Puck RoMBACH 33A LiNEAR ALGEBRA MmT1ERM 1



)

So /'} g TO =) _é é MCU"(’I‘:})-

Yes. The Wmel bF @ madnk 3| o et of wehss Haol
¢ Qependinler by fhe B spen of R i, Swge
elemen lzvj ol 0?%’-2#\. by e uok Mg P vouw/ —G pan

( becaue sgunl buis foe vowaspan RREPIA) € spun (buss for
VO -Sama o F f-@’)f the Eomel of iz mahit i ok, Pkl

s

LSS

Pocx RoamacH F3ALo=aa Aicmmma MmTERM 1



