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1. Is {1, ¢} a basis for the vector space Py of all polynomials with degree < 27?

NO. Any basis for P, has three elements, because the basis {1,¢,t2} has three elements. Thus {1,¢} is
not a basis for Ps.

2. True or false: if B is a basis for V and v € V, then for any scalar ¢ € R, [cv]p = [V]B.

MOST EXCEEDINGLY FALSE. In general we have [cv]p = ¢[v]pg; this corresponds to the fact that
sending a vector in V to its B-coordinates is a linear transformation. For example, if V = Py and
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B = {1,t,t2}, then [1 + 2t + 3t?|g = | 2| and [10(1 + 2t + 3t?)]z = [20].
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3. Let A be a matrix with one million rows and 2017 columns. Is it possible that dimnul A = 100 and
dim col A = 2007

IMPOSSIBLE. If A has 2017 columns then
dimnul A + dimcol A = 2017.

A notable fact about the numbers 200 and 200 is that their sum is not 2017. Thus we cannot have
both dimnul A = 100 and dim col A = 200.



