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1. Consider a linear map f : R2 → R2 given by f(x, y) = (x+ y, x+2y). Is f a monomorphism,
epimorphism or isomorphism?

2. Consider a linear map f : R2 → R3 given by f(x, y, z) = (x + y, y + z, z + x). Is f a
monomorphism, epimorphism or isomorphism?
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3. Consider a linear map F : P3 → P2 given by F (u) = u�. Here Pn denotes the vector space of
all polynomials of real coefficients with degree ≤ n. Is f a monomorphism, epimorphism or
isomorphism?
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