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Math 2025, Exercies: Inner products and norms

Recall that an inner product on R” is given by (@1, 20), (Y1, ) =
TiYy1 + ...+ Tpyn. The length or norm of a vector ¥ = (Z1,...,2,) is
the real number

@1zl = \Ja? + a3+, +a2 = JER)

Inner product on functions on [a b] (piecwise continuous, continous,
etc.) is given by (f, g) f f(t)g(t) dt. The norm is

1= VD= / F()2dt.

Recall, that if A is a subset of R* then the indicator function of A is
the function x4 : R® — R” given by

1 ifted
XA“)“{O iftg A

1) Evaluate the inner product of the following vectors in R*:
2) ((1,0,-3),(2,1,3)) =

b) ((2,2,-1,-1),(1,1,2,2)) =

C) ((1 2’ 3’ 4’ 5)7 (07 2; 57 37 6)) =

2) Find the norm of the following vectors:
a) (1,3, )] =
b) [I(=1,2,3,5)]| =

Two non-zero vectors are called perpendicular or orthogonal if the inner
product (_f, ?) = 0.

3) Which of the following vectors are perpendicular to each other?
a) (1,0), (0—2)

b) (1,0,1), (-1,2,1)

c) (2,-1,0), (1,1,3)

d) (1,-2,1,2), and (1,-1,1,-2).

4) Find the inner product of the following function in C ([0,1]) (thus
a=0and b=1).



5) Find the norm of the following functions:
a) || cos(t)|| =
b) [[1+¢|| =

o) Izl =
d) le']| =

&) 14 =

6) Which of the following functions are orthogonal on the interval 0,1]?

a) t and 1 — &t;

b) 1 (the constant function that maps all ¢ into the number 1) and
2 — 2t — 3¢%.

c) 2X0,1) and X[0,1/2) — X[1/2,1)
d) X[0,1) and X[0,1/4) — X[1/4,1/2)-



Math 2025, Exercies: Inner products and norms

Recall that an inner product on R” is given by (@1, 20), (Y1, -y Y0)) =
Z1Yy1 + ...+ TpYn. The length or norm of a vector X = (1,...,2,) I8
the real number

@y, ma)ll = yfad +ad 4.+ a2 = (X, %)

Inner product on functions on [a,d] (piecwise continuous, continous,
etc.) is given by (f, g) = f: f(t)g(t) dt. The norm is

I|fH=\/(f,f)=\//Tt)2dt.

Recall, that if A is a subset of R* then the indicator function of A is
the function x4 : R* — R® given by

1 ifted
XA@‘{O if ¢t ¢ A

1) Evaluate the inner product of the following vectors in R":
a) ((1,0,-3),(2,1,3)) =

b) ((2,2,-1,-1),(1,1,2,2)) =

¢) ((1,2,3,4,5), (0,2, 5,3,6)) =

2) Find the norm of the following vectors:
a) [I(1,3,1)]| =
b) ‘H(_L 2,3, 5)“ =

Two non-zero vectors are called perpendicular or orthogonal if the inner

product (3?, ?) = 0.

3) Which of the following vectors are perpendicular to each other?
a) (1,0), (0—2)

b) (1,0,1), (-1,2,1)

c) (2,-1,0), (1,1,3)

d) (1,-2,1,2), and (1,-1,1,-2).

4) Find the inner product of the following function in C([0, 1]) (thus
a=0and b=1).



