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1. Suppose we have 8 vectors in R7.
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2. Suppose we have 17 vectors in RS,

Could they be linearly independent? NQO

Could they span all of R8? ""Ny fﬂﬂ‘ r bﬂ\:t- MIT J“\laﬁtzed
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Problem 7: High Definition (12 pts)

Suppose &1, &2, . . . 12 are 12 non-zero vectors in R”. Furthermore, suppose:
® 71, T3, and Z3 span a 2-dimensional subspace of R".
® I, T5, and Zs span the same 2-dimensional subspace of R7 as &, o, and 73, i.e.
span({Zs, %5, Z6}) = span({Z1, T2, T3})

a) (4 pts) Let r be the dimension of the subspace of R” spanned by 1, Z2, . .. Z12. What are the
smallest and largest possible values of r? Your answers should be integers with no variables.

smallest possible value of r = largest possible value of r =

b) (4 pts) Which of the following could form a basis for R7? Select all that apply. Blank answers
will receive no credit.

¢) (4pts) Suppose the intersection of span ({1, Z>}) and span({Z4, &5 }) is aline (i.e. a 1-dimensional
subspace) in R7. Which of the following must be true? Select all that apply. Blank answers
will receive no credit.
Hint: Don't forget the assumptions introduced at the start of the problem.

E] Zy, T4, and &5 can all be written as scalar multiples of .
[] The set {#5, #4} is linearly independent.

[] The set {#3, #4} is linearly independent.

[[] The set {#3, &5} is linearly independent.

[] None of the above.
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Problem 5: Well, It Depends 2 _ Z > 3

2 3 1 U-129 V- |

0 -1 . | ° -
Letu = , U= ,and W = ol where o € R is a constant [ ’

1
-1 0
4 6 2 = _ | =]
W- | 2
In parts a), b), ¢), and d), suppose [o. = 3| Fill in the blanks to complete each sentence. L J

a) The two vectors {w, & — w} are __(i)-, and span a ___(ii)._-dimensional subspace of R*.
(i) @ linearly independent () linearly dependent

> -t —
@ O1 @2 O3 O4 d,(m sSpan ( w,a"" —g

N

3ubsface
b) The two vectors {#, 27} are ___(i)___, and span a ___(ii)___-dimensional subspéice of R*.
(i) O linearly independent @) linearly dependent

H@1 O2 O3 O4 22

¢) The three vectors {, 7,w} are ___(i)___, and span a ___(ii)___-dimensional subspace of R*.

(i) @ linearly independent () linearly dependent

@ O1 O2 @3 (O4
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d) The four vectors {@, ¥, W, w — @} are -__(i)-_-, and span a ___(ii)-__-dimensional subspace of R%.
(i) O linearly independent () linearly dependent

i O1 O2 O3 (O+4
Now, suppose . Fill in the blanks to complete each sentence.

e) The three vectors {i, ¥, w} are __(i)-__, and span a ___(ii)_._-dimensional subspace of R*.
(i) O linearly independent () linearly dependent

@O1 O2 O3 O¢4

f) The four vectors {, ¥, w,w — @} are ___(i)___, and span a ___(ii)___-dimensional subspace of R*.
(i) O linearly independent () linearly dependent

O1 02 O3 O4
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