Solution to Practice 3k

Exercise 5 We show that M o L is linear as follows:

(MoL)(sZt+y) = M(L(s¥+7)) (definition of function composition)
= M(sL(Z) + L(y)) (because L is linear)
= sM(L(Z)) + M(L(¥)) (because M is linear)
= $(MoL)(#)+ (MoL)(y) (definition of function composition)

B5(a) The domain of S is R? and the codomain of S is R3. The domain of T
is R? and the codomain of T is R3.

3 1 2 1
B5(b) The matrix that represents (T+S) is [T]+[S]= | 1 -2 |[+| 1 -2 | =
1 0 3 1
5 2
2 -4
4 1
2 1 3 1
The matrix that represents (—S+27)is —[S]+2[T]=—-| 1 -2 [+2| 1 -2 | =
3 1 1 0
-24+6 —-1+2 4 1
-1+2 2-4 = 1 -2
-34+2 —-140 -1 -1

B6(a) The domain of S is R? and the codomain of S is RY. The domain of T
is R* and the codomain of T is R2.

4 -3
. . 1 1 4 0 2 3
B6(b) The matrix that represents SoT is [S][T] = 5 _3 [2 1 3 0 } =
-2 0
16+6 -3 8—-9 12 22 -3 -1 12
4 -2 1 243 3 . 2 1 5 3
20406 -3 10—9 15 - 26 -3 1 15
—8 0 —4 —6 -8 0 —4 -6
4 -3
. . 4 0 2 3 1 1
The matrix that represents T'o S is [T][S] = [ 9 1 3 0} 5 _3 | =
-2 0
16+40+4+10—-6 —-124+40—-6+4+0
—8+1+1540 :[280 __128}
6+1—-9+0

B7(a) This composition is defined. The domain is the domain of M, which is
R*, and the codomain is the codomain of L, which is R3.



B7(b) This composition is not defined, because the codomain of L (R?) is not
the same as the domain of M (R*).

B7(c) This composition is not defined, because the codomain of N (R*) is not
the same as the domain of L (R?).

B7(d) This composition is defined. The domain is the domain of L, which is
R2, and the codomain is the codomain of N, which is R*.

B7(e) This composition is defined. The domain is the domain of N, which is
R3, and the codomain is the codomain of M, which is R2.

B7(f) This composition is not defined, because the codomain of M (R?) is not
the same as the domain of N (IR?).



