Math 115A — Midterm 1

There are four probl




1 D Problem 1: Let V be a vector space over a field F, and let U; and U be
\, subspaces of V. Let W be the set W = Uy NU; (the intersection of Uy and Uz),
meaning the set of all vectors which are in both U; and Us;. Prove that Wis a

subspace of V.
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Problem 2: Prove that any composition of two linear transformations is
also a linear transformation.
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@ Problem 3: Suppose that V and W are both vector spacéé “over a field
F, and that T : V — W is a linear transformation. Suppose that kq,...k, J/

are vectors in the kernel of T, and that they span the kernel. Suppose that
T1,...Tm, are vectors in V such that the vectors T'(r1),... T (rm) span the image
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Problem 4: Let V,, be an n-dimensional vector space over a field F.
Suppose that, for each integer 7 € {0, 1, ...n}, there is an i-dimensional subspace
V; of V, and that these spaces are all nested, so Vo C Vi C ... C V1 C Vy.

Show that there is a basis by,...b, for V, such that for each i € {1,...n}, the LL n ,}
]

-

vector b; is in V; but not in V;_;.
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