
Solution to Practice 2f

B1(a) We have projS~x = ~x·~v1
||~v1||2~v1 +

~x·~v2
||~v2||2~v2, so we perform the following calcu-

lations:

~x · ~v1 = 4 + 0 + 2 + 5 = 11 ||~v1||2 = 12 + 02 + (−1)2 + 12 = 3
~x · ~v2 = 4 + 3 + 2− 10 = −1 ||~v2||2 = 12 + 12 + (−1)2 + (−2)2 = 7

So
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B1(b) We have projS~x = ~x·~v1
||~v1||2~v1 +

~x·~v2
||~v2||2~v2, so we perform the following calcu-

lations:

~x · ~v1 = 8 + 3 + 0 + 5 = 16 ||~v1||2 = 22 + 12 + 02 + 12 = 6
~x · ~v2 = −4 + 3− 2 + 5 = 2 ||~v2||2 = (−1)2 + 12 + 12 + 12 = 4

So
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B1(c) We have projS~x = ~x·~v1
||~v1||2~v1 +

~x·~v2
||~v2||2~v2 +

~x·~v3
||~v2||3~v3, so we perform the fol-

lowing calculations:

~x · ~v1 = 4 + 0− 2 + 5 = 7 ||~v1||2 = 12 + 02 + 12 + 12 = 3
~x · ~v2 = 0 + 3 + 2 + 5 = 10 ||~v2||2 = 02 + 12 + (−1)2 + 12 = 3
~x · ~v3 = 4 + 3 + 0− 5 = 2 ||~v3||2 = 12 + 12 + 02 + (−1)2 = 3

So
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B1(d) We have projS~x = ~x·~v1
||~v1||2~v1 +

~x·~v2
||~v2||2~v2 +

~x·~v3
||~v2||3~v3, so we perform the fol-

lowing calculations:

~x · ~v1 = 4 + 3− 2 + 0 = 5 ||~v1||2 = 12 + 12 + 12 + 02 = 3
~x · ~v2 = 4 + 0 + 2 + 5 = 11 ||~v2||2 = 12 + 02 + (−1)2 + 12 = 3
~x · ~v3 = 0 + 3 + 2− 5 = 0 ||~v3||2 = 02 + 12 + (−1)2 + (−1)2 = 3

So
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