
EX 5.1.3: Let vectors u = (1, 2, 3, 4)T and v = (−3, 3, 0,−1)T .

(a) Compute dot product vTu.

vTu = v · u = (−3)(1) + (3)(2) + (0)(3) + (−1)(4) = −1

(b) Are u & v orthogonal?

No, since v · u 6= 0

(c) Compute ||v||.

||v|| =
√

(−3)2 + 32 + 02 + (−1)2 = 19

(d) Find unit vector v̂.

v̂ =
v
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(e) Compute orthogonal projections projuv and projvu.

projuv =
v · u
u · u =

(1)(−3) + (2)(3) + (3)(0) + (4)(−1)
(1)(1) + (2)(2) + (3)(3) + (4)(4)


1

2

3

4

 =
−1
30


1

2

3

4

 =


−1/30
−1/15
−1/10
−2/15

 OR

(
− 1

30
,− 1

15
,− 1

10
,− 2

15

)T

projvu =
u · v
v · v =

(1)(−3) + (2)(3) + (3)(0) + (4)(−1)
(−3)(−3) + (3)(3) + (0)(0) + (−1)(−1)
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