Math 220
1.3: Vector Equations
Questions for flipped class
Key terms:
Linear combination



The sum  is a linear combination of  with weights .

Span


The  is the set of all vectors in Rn that can be written as 

(1.3.1) 
Sketch carefully and try to maintain the scale.
[image: ] 
[image: ]




For all

(1.3.2) 
Write a system of equations AND augmented matrix that is equivalent to the given vector equations.  
[image: ]


A foreshadow of Project 1
(1.3.3)
[image: ]

The question above is your first example of what I call, “a parallelogram grid.”  How would you go about creating a parallelogram grid given two (non-parallel) vectors?  

A little bit of theory
(1.3.4)
[image: ]



(1.3.5)
[image: ]


A little bit more theory
(1.3.6)
[image: ]
(1.3.7 theory question rehashed)
Claim: For all u, v in Rn: 
u+v = v+u
Proof.


Claim: For all u in Rn and all scalars c and d: 
(c + d) u = c u + d u
Proof.


(1.3.1 solution)
[image: ]


(1.3.2 solution)
[image: ]
(1.3.3 solution)
[image: ]
(1.3.4 solution)
[image: ]
(1.3.5 solution)
[image: ]
(1.3.6 solution)
[image: ]
(1.3.7 theory rehash solution)
[image: ]
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19. Give a geometric description of Span {vi, v2} for the vectors.
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(T/F) An example of a linear combination of vectors v; and
w2 i the vector 3v;

(T/F) The weights ci. ... ¢, in a linear combination ¢,v, +
<+ 4 ¢,V cannot all be zero.

(T/F) The solution set of the linear system whose augmented
matrix is [a; @ a3 b ] is the same as the solution set of
the equation x1a; + x>a; + x3a3 = b.

(T/F) When u and v are nonzero vectors, Span {u, v} contains
the line through u and the origin.

(T/F) The set Span {u,v} is always visualized as a plane
through the origin.

(T/F) Asking whether the linear system corresponding to an
augmented matrix [ @, a; a; b ] has a solution amounts to
asking whether b is in Span {a;. 2, a3},
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3. Let A=| 0 3 and b= | 1 |. Denote the
-2 6 3 -4

columns of A by ay, a, a3, and let W = Span {a;, a5, a3}.

a

Isbin {a;, a;,a3}? How many vectors are in {a, &y, a3}?

b. Isbin W? How many vectors are in W?

‘Show that a, is in W. [Hint: Row operations are unneces-
sary.]
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7. a=u-2v,b 3u—4dv
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19. Span {v,va} is the set of points on the line through v,
and 0.
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33. a. No,three  b. Yes, infinitely many
¢ ay=1-a,+0-a,+0-a
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