


nuc(T)







If a nonempty set of vectors is a subspace, it must be closed under

scalar multiplication and addition.

T(0) = 0





nuc(A)



use of elementary row operations.









x1 = – 3x2 – 4x4 – 2x5 ; 

x3 = – 2x4 ; 

x6 = 0 .



→ In other words, vector cv is the result of T in cv0 and u + v is the result of T in u0 + v0.



im(T)







→ special case of Theorem 6.3.5.







x1 = – 8 – x3 – 4x4 ; 

x2 = – 2 – x3 – x4 ; 

x3 = s ; x4 = t .





→ onto: “sobrejetora”; one-to-one: “injetora”; both: “bijetora”.



Above, it is x1 = x2 and y1 = y2

(it is incorrect in the textbook).





Above, it is Rm, not Rn .





Alternative proof:

(a)If T is one-to-one, for x1 ≠ x2, T(x1) ≠ T(x2). As T is a linear operator mapping the

entire domain, any vector in the domain will correspond to a distinct vector in the

codomain, covering it entirely. That is, range and codomain are the same.

Therefore, T is onto.

(b)If T is onto, range and codomain are the same. So, there is a corresponding vector

in the domain for every vector in the codomain. But two distinct vectors in the

range are not connected to the same vector in the domain, as T is a function, and

a linear operator. Therefore, T is one-to-one.



If det(A) ≠ 0, A is invertible and Ax = 0 has only the trivial 

solution. Then TA is one-to-one, by theorem 6.3.12.

If T is linear operator and one-to-one, it is also onto, by

theorem 6.3.14.






