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MA-219 Linear Algebra
Test 2
Sunday, October 05, 2003 ; 10:00AM - 11:30 AM

e Wherever necessary justify hints and your answers.

T2.1. a). IntheR-vector spac& := R?, find a complemenW of the R-subspace

1
U = {(a,b,c,d) eV ft(a+bt+ct2+dt3)dt:0}.
0

and the projectiop of V ontoU alongW. [3 Points]
b). Leta,b,c € R and letf : R® — R3 be theR-linear map defined by (e1) = be1 + ce,
f(e2) = —ae1 + ces and f(e3) = —aeo — bes, Whereey, es, e3 € R3 is the standar®-basis of
R3. Find the rankf). [3 Points]

c). Let V be a infinite dimensional vector space over a figldvith basis{v; | i € I} and let
{vi | i € I} be the coordinate functions with respect to the bdsis| i € I}. Show that

Ziel Kv;ﬁ 75 VE. [4 Points]
T2.2. Let U be aK-subspace of a finite dimensional vector spécever a fieldK .

a). Suppose that% Dimg V < Dimg U < Dimg V. Show that there exist complements
Wi, W, of U in V suchthatWy N W, =0. [5 Points]

b). Show thatU has a unique complement nif and only if eitherU =0 or U = V. [5 points]

T2.3. a). Let V be afinite dimensional vector space over a fi€ldnd let f € Endg (V). Show
that there existg € Autg (V) and projectionsp, ¢ of V such thatf = pg = gq .. [5 Points]

b). Let K be afield and lets,» € N, s < n. Show that every affin& -subspace of dimension
s of K" is a solution set of a linear system consistimg- s equations inn unknowns of rank
n—s. [5 Points]

T2.4. Let V be a vector space over a fiekd .

a). Let f1,..., f, € V* be linear formsoninV andlet f : V — K" be the homomorphism
defined by f (x) := (f1(x), ..., fu(x)). Show that Ding (Kf1+---+ Kf,) =rank f . [5 Points]

b). Let x1,...,x, € V be all non-zero vectors. Assume thkt has at least elements. Show
that there exists a hyperplarfé in V suchthaty; ¢ H foralli =1,...,n. [6 Points]
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