
MTH 225
Homewoi’k #

Due Date: February 05. 2025

1. Let 2 = {(x. ) i•. y > O} C 1K2 (leliote the positive quadrant in the real plane.

(a) Show t hat () is riot a vector space over 1K nuder the standard rules for vector addition
and scalar multiplication.

(h) Show that ‘2 is a vector space ver 1K if we define vector addit ion liv

(“ui) + (.. y) (.c1r.y,gi

and scalar unit wlicatl()ll liv
((C. y) (.c’. yo)•

Hint: Yoi i will have to show all of Lie properties of a vector space are tine. ‘loti will
also ILave ti (Leterinine the zero i-ector 0.

2. Let C .h2(C) he the set of complex [lititrices or the form

1 c
u 1

for sonic I’ E C. Define vector addition and scalar multiplicat ion over t lie field F’ = C Iw

1 1 Ic . .
V —I— w (ordina rv matrix nitilt iplicat loll)

and
I CIcv=

Prove that V isavcctor space over C. Hint: ‘ott will have to show all f the properties of a
vector space are true. You will also have I o dci ermine the zero vector 0.

Consider t lie vet or space V = 1K2.

(a) Construct an example of a subset S C I in ivhich for all c E 1K and u C S. cu C S btt S
is not a subspace if I

I (hi) Construct an example of a subset S C V in which for all u. v ¤ I -. n + v C S hnt S is
not a stiospace of I
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0
-I. Deteriiiine which of the following sets of vectors ii = .

a ) are snhspaces of C”. If a
set is a siibspace. prove it. if not, present a couiiterexa niple.

(a) A = {u e C” :U — ‘‘ = u,}
(h) B = {u cC” : Re(u,) O}

(c) C’ = {u cC” ii’ a,, = O}

ii) 1) = {u CC” ill — 0., = I)

Z 5. Dci ermiie vIiicIi of the followiiig are vector spaee If a set vil h rue givcii operations is a
vector space. prove it. if not, provide acounterexanipie. Hint.: You call show something is a
vector space hv proving it is a suhs:jace of one of toe known vector spaces.

(a) A {f e C1(R) fur + I) 1(r)) with Ihe standard operations of adnition and sealar
I nnitipiica toi’ of fnnct ions.

(h) B = {f c C’’ (IR) fur) 1)) with tile standard operations of addition and sealar
timit iplicat ion of fnnct ions.

(c) C = {p c F,, (R) pr) = p( —i) with the standard operations of addition and scalar
intilt ipli at ill of polynomials.

(d) D = {p c P_jiR) : per) has a factor of i — 1) with the standard operations of addition
and scalar iiiniripheation of poivnoniials.

Determine which of tile following sets are snbspaces of C’ (R). the vector space of all inheren—
iahle fnnct ions with contmlious den vaives. If a set is a snbspace. prove it. if riot. preselit a
coi nIt erexaitiple. Q
(h) B {f c C’() : f’Q

Y @ {f 6 C’ (R) f’u) + fur) O}
L D = {f E C’() f(2 — .c) fuD}

2 e E {f C’(R) f(-x) c f(i)}
(F) F = {f e C°(R) : Re) n-hV’ for sonic oh C )

2 7?ro that the set of functions a (c) t liar
:ati5

the following differential ecjnanion

i-I— it

(/1.2
.rnCr)

forms a stihspace of C’2 (R).

Lot A c Al3 xs(C). Determine which of the following snbsets of Ms , :3(C) are snhspaces of
ALx :i(C). If a set is a snbspace. prove it, if not. present a contiterexani1le.

(a) A = {X C A/:ia(C) X is invertihie}.

(H) B = {X C Al:ixa(C) : X is not invertihle}.

(e) C’ = {X c AJ33(C) : X s lower triangnlar}.
(d) I) = {X e ALc -(-) : AX ‘A = (J}. where .V’ denotes the transpose of a iiiatiix.
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