Homowrk. | Soluction

1. Let n € NT and Fy = {0, 1} be the binary field, i.e. the finite field of order 2.

(a) Prove that M, x,(IF2), the collection of all n x n matrices with entries in Fy, is
a vector space.

(b) Prove or disprove that S = {A € Myx,(F2) : 3 i, D7 Aij = 0} is a subspace
Of Man(F2).
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2. Suppose Wy and Wy are two subspaces of V', please give a necessary and sufficient
condition such that W7 U W5 is a subspace of V' and prove it.
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3. Textbook (Friedberg). Sec. 1.3: Q26

26. In M« (F') define Wy = {A € My, xn(F): 4;; = 0 whenever i > j}
and Wy = {A € Myxn(F): Ai; = 0 whenever i < j}. (W is the
set of all upper triangular matrices defined in Exercise 12.) Show that
Mpsn(EF) = W1 & Wo.
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4. Textbook (Friedberg). Sec. 1.6: Q31

31. Let W; and W5 be subspaces of a vector space V having dimensions m
and n, respectively, where m > n.

(a) Prove that dim(W; NWs) < n.
(b) Prove that dim(W; +Ws) < m + n.
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5. Textbook (Friedberg). Sec. 1.6: Q33(b)

33. (a) Let W; and W5 be subspaces of a vector space V such that V =
W1 d&W,. If 81 and (5 are bases for Wy and Wy, respectively, show
that 01 N By = @ and (1 U By is a basis for V.
(b) Conversely, let 51 and (5 be disjoint bases for subspaces W; and
Ws, respectively, of a vector space V. Prove that if §; U (5 is a
basis for V, then V = W; & Ws.
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