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HW ASSIGNED 10/18

MATH 309, SECTION 3

(4.4: 4,5) Verify that {(3,6,—2), (-2, 3,6), (6,—2,3)} is an orthogonal sub-
set of R? (with dot product as inner product). Show that
{(2,5,-2),(-2,2,%),(,-2,2)} is an orthonormal subset of R?.

If {vq,...,v,} is a set of non-zero orthogonal vectors in V, how can you
produce an a set of n orthonormal vectors (i.e. orthogonal with norm 1)?

Show that {sinz,cosx,1} is orthogonal in C[—m,7].
Reminder: You need to show that (sinz and cosz are orthogonal), (sinz
and 1 are orthogonal), and (cosx and 1 are orthogonal).

If {v1,...,v,} is a set of non-zero orthogonal vectors in an inner product
space V, prove that {vy,...,v,} are linearly independent.
Hint: Assume solution ), r;v; = 0, which then implies

<Z TiVi, Z’I’jVj> = <0, ZT‘jVj>.
i J J
Use above equation to show ry =19 =--- =1, =0.

Remark: Given any basis of V, one can define an inner product on V by
declaring the basis to be orthonormal.

Let (,) be an inner product on R? so that {(1,1),(0,1)} is an orthonormal
basis. (Note that this inner product is different than the dot product, but
it still satisfies the axioms of being an inner product.) Compute the inner
product of two arbitrary vectors {(x1,y1), (z2,y2)).

Hint: First write a vector (x,y) as a linear combination of (1,1) and (0, 1).
Use fact that

((1,1), (1, 1)) = ((0,1),(0,1)) = 1, ((1,1),(0,1)) = 0.



