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~_~"Mathematics 218 Final Exam. (2 hrs.)

August 206, 2002

E. (24%) Prove (concisely) or disprove (by a counter example) i an inner product space.
(o dtvi=lu vl o=yl
(b 16 D v =3 then w=1.
{¢) Non-zero orthogonal vectors are linearly independent.

() TF two o matrices have the same null space, then they have the same row space.
(er I two wrc matriees have the same null space. then they have the same column space.

(0 (Forany square matss Ay o and 7 have the same null space.

2. (10%) 4a) What do we mean precisely by a least square solution of'a non-consistent system
AV =57 AND (1) how do we find them?
(b)  What do we know about synunetric 17x n matrices regarding cigenvalues & diagonalization ?

(c) Apply the Cauchy-Schwarz inequaiity on functions in Cla. b] & vectors in R”.

3.0 (15%) et

(i) Find the ergen values of' A and a basis for cach eigen space of A,
{i1)  Show that A is diagonalizable and find the exact relation between A

and its diagonalization D, (Yes. calculate P71,

4. (0% Let 1 V=W be a linear transtormation of vector spaces.  [f T(a ) T(ay), .... T(a,) are
Tmearly mdependent. si:ow that fa,. a.. ... a, lare linearly independent.

5. (0% Let 10V »>W be a hncar transtormation of vector spaces.  If T1s 1-1 and dimV=dimW=n,
show that T is onto. (Fimt: You sy use the rank-nullity theorem.

0. (%) Lot bawwer 0w, dps e o ! be an o.n basis of an inner product space V,

Fet Weospan Dwowe ow b and Lot A=span fay.as, g ).

- show thar 117 = . Then deduce that "= @ W -, _
T 0%) 1 Yacboe) is abasis of wvector space V. show that fath. at2h. b+e! 1s also a basis of V.

12

8. (15%)let =2

(1) Show that rank A=2
{11} Prove or disprove that the first 2 rows ol A form a basis tor the row space of A.
(i) Does the svsiem oLV = B have a solution for every Bin 77 Justify.

9. {0%)  Suppose dimV=dimA+dimB3 and A4~ =0 where A and B are subspaces of V.
Show that V=A4B.

10, (5%) For any rectangular niats AL show that 1 and 474 have the same column space.




