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第2節

5. (12分） Find the matrix representation of the linear transformation

T: R4
→ R2 , T(x1 , x2, x3 , x4 ) = (x1 + 2x2 - 2x3 , 2x2 + 3x4). 

Find the kernel, range , nullity, and the rank of七he transformation. 

第三頁，共三頁

6. (12分） Prove that S ＝﹛（ x, y, z) I 2x - 4y + 6z

orthonormal basis for S.

O} is a subspace of R3 . Find an

7. (12分） Let v ＝﹝x, y] T. Find a symmetric 恥叫ix A such that the quadratic equ的!Oil

3x2 
+ 2xy + 3y2 

= 4 ( 1) 

can be wri七七個 in the form vT Av = 4. Find the principal axes of the graph of the 

quadratic equation (1) and identify the conic section whose equation is given in (1). 

8. (12分） Let AεRnxn _ Prove七hat the following statements are equivalent:

(a) rank(A) ＝η ．

(b) A can be written as the product of elementary matrices.

( c) The null space of A is ﹛ 0﹜




