MTH 415 2026 Fall

Homework 4

Problem 1 (3pts). Let @ € R™*™ with m > n be an orthogonal matrix; that is, the columns of
() are mutually orthogonal and each has unit norm. Let x,y € R™. Show that

(Im —QQMz =2 - QQ"x
is orthogonal to QQTy.
Problem 2 (2pts). Let U € R™*™ be an orthogonal matrix. Compute its Frobenius norm ||U]|| .
Problem 3 (2pts). Let L, K C R™ be two linear subspaces of R™ with
dim(L) + dim(K) > n.
Prove that L N K is a linear subspace of R with

dim(L N K) > 1.

Problem 4 (3pts). Find the QR decomposition for A € R**4;
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