Math 220
4.1: Vector Spaces and Subspaces
Questions for flipped class
Important terms

Subspace




Spanning Set










For Everyone!
(4.1.1) 

Determine if the sets are subspaces of .
a.) 

All polynomials of the form , where 





b.) 

All polynomials of the form , where 







(4.1.2) 





Let W be the set of all vectors of the form , where b and c are arbitrary.  Find vectors  and  such that .  Why/how does this show that W is a subspace of ?


 


Are these spaces subspaces?
(4.1.3)
[image: ]

(4.1.4)
[image: ]

(4.1.5)  [image: ]
True or False. 
Remember that an answer without a written explanation is only half of an answer.

(4.1.6)
[image: ]

(4.1.1 solution)
[image: ]
7. No, because if you add two of these entries, the coefficient on the squared term in no longer one.
(4.1.2 solution)
[image: ]

(4.1.3 solution)
a.) Consider the line through the origin parallel to the vector u.  cu is in W because cu lies on this same line.
b.) An example that shows that W is not closed under addition: u=<-1,0> and v=<0,1>.  
Their sum is <-1,1> which is in Q2.

(4.1.4 solution)
[image: ]
(4.1.5 solution)
[image: ]


 (4.1.6 solution)

[image: ]
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2. Let W be the union of the first and third quadrants in the xy-
plane. That i, let W = H:;].xyzﬂ}.
. Ifwisin W and  is any scalar, is cu in W2 Why?

b. Find specific vectors uand v in W such that u + v is not
in W. (This is enough to show that W is nor a vector

space.)
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let W be the set of all vectors of the form
shown, where a, b, and ¢ represent arbitrary real numbers. In each
case, either find a set S of vectors that spans W or give an example
10 show that W is not a veetor space.
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let W be the set of all vectors of the form
shown, where a, b, and ¢ represent arbitrary real numbers. In each
case, either find a set S of vectors that spans W or give an example
10 show that W is not a veetor space.
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(T/F) If fis a function in the vector space V of all real-valued
functions on R and if f(r) = 0 for some 7, then f is the zero
vectorin V.

(T/F) A vector is any element of a vector space.

(T/F) An arrow in three-dimensional space can be considered
1o be a vector.

(T/F) If wis a vector in a vector space V., then (
same as the negative of u.

)uis the

. (T/F) A subset H of a vector space V is a subspace of V if

the zero vector is in H.

(T/F) A vector space s also a subspace.

. (T/F) A subspace is also a vector space.

(T/F) R? is a subspace of R?.

. (T/F) The polynomials of degree two or less are a subspace

of the polynomials of degree three o less.

. (T/F) A subset H of a vector space V is a subspace of V if

the following conditions are satisfied: (i) the zero vector of V
isin H, (ii) u, v, and u + v are in H, and (iii)  is a scalar
and cuisin H.
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5. Yes, by Theorem 1, because the set is Span {¢?}.
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11 W = Span{u, v}, where u = [

Theorem 1, W is a subspace of R>.
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15. Not a vector space because the zero vector is not in W
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(T/F) If fs a function in the vector space V of all real-valued
functions on R and if f(r) = 0 for some 7, then f is the zero
vectorin V. F - The zero face in V is the fct f whose values are zero for all tin R.

(T/F) A vector is any element of a vector space. T - defn of vector space

(T/F) An arrow in three-dimensional space can be considered
1o be a vector.

(T/F) If wis a vector in a vector space V., then (~1) s the
same as the negative of u. T

. (T/F) A subset H of a vector space V is a subspace of V if

the zero vectoris in H. - must saisfy 3 conditions

(T/F) A vector space is also a subspace. T

. (T/F) A subspace is also a vector space. T

(T/F) R is a subspace of R¥. F - not even a subset

. (T/F) The polynomials of degree two or less are a subspace

of the polynomials of degree three o less.

. (T/F) A subset H of a vector space V is a subspace of V if

the following conditions are satisfied: (i) the zero vector of V
isin H, (ii) u, v, and u + v are in H, and (iii)  is a scalar
and cuisin H. F - need to account for ALL uand v
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