11  Suppose U and W are both four-dimensional subspaces of C° Prove that
there exist two vectors in U N W such that neither of these vectors is a scalar
multiple of the other.

dim (V) =dim (W)=

dim(U+w) = dim@) +di®) —dimo/n)
dm(utw) = 3 —dipCunw) — ()

aﬂce) QUHN) \SSu\osyace of c® Tbl€h)
dimUtw) < dimC (=6 —2)

Q\‘j 0 and®@ | o<dimCunw) .
ﬂ)ercgove) We con Find twe indep enfert vectou

m UNV such that  netther of these vectas
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12 Suppose that U and W are subspaces of R® such that dim U = 3, dim W = 5,
and U+ W = R® Prove thatR® = U @ W.

We hosw thdt,

Aim(U ) = dim(W) +dimw) = dim (UNW)
dm{B=3= 5 + 3 —dim(UNw
O = d\'W(Un W)
Thus UAW) =10} Therefoe, 2= U@W



13 Suppose U and W are both five-dimensional subspaces of R®. Prove that
Un W # {0}.

Jin() = dimw)=5.
fissume the con{my JNW= {0}.—”/\% &(M(dﬂl/dw
Since Uy W are subspaces of R thew Urinjs
0 Su\pspace O’f {Qﬂl TLeh

dim(usw) < dit CRY=9 —¥)

9 > dimCUrw) - din@)vdin@) +dim@aw)
= 95+ 5 +9

Thyy, q =10
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14

Suppose V is a ten-dimensional vector space and V;, V,, V; are subspaces
of V withdim V], = dimV, = dimV; = 7. Prove that V; NV, N V5 # {0}.
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15 Suppose V is finite-dimensional and V;, V,, V; are subspaces of V with
dimV; + dimV, + dim V; > 2dim V. Prove that V; NV, N V; # {0}.






