The inner product for finite-dimensional vectors

3.2
1. If your drone is moving in the direction given by the vector u=| -1.5 | and it detects an object in the
0.2
0.077
direction given by the normalized vector ¥ =| 0.038 |, then the object is “behind” the drone (meaning, the
-0.99

drone must turn more than 90 degrees) if the inner product is negative (less than zero). Is the object behind
the drone?

Recall that x is negative if x <0 and x is positive if x > 0. In this class, 0 is neither positive nor negative. If
X <0, then x is non-positive, and if x > 0, then x is non-negative. Other people occasionally have different
definitions.

2. If the inner product between two vectors u and v is negative, will the inner product between the
normalized vectors G and ¥ also be negative? Relating this to Question 1, if we are using the inner product
to determine general directions (forward or backward), is there any issue with normalizing the vectors first?

2 3

1 -2

-2 -1

. . . 3 2

3. For what values of ug is the inner product of these two vectors positive? u, = and u, = )
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