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1. (20%) Use Cramer’s rule to solve
X +2x,+x,=5
2%, +2x,+x,=6
X +2x,+3%,=9

1 2 1 1 1
2. (20%)If v,=|1|, v,=|3]|, v,=|5| and u=1|, wy=|2|, u;=({2/| then
1 12 4 0 0 1

E={v;,v,,v;} and F={u,u,,u,} areordered basesfor R*.Let

x=3v,+2v,~v, and y=v,-3v,+2v,
Find the transition matrix from E to F and use it to find the coordinatesof x and y with
respect to the ordered basis F'.

1 2 -1 1
3. (20%)Let 4=|2 4 -3 0| and N(A) denote the null space of 4.
1 2 1 5

Find a basis for the row space of 4 and a basis for N (4).

4. (20%) Suppose there are three cities A, B, and C, with the following transitions:
of the population of A, 70% remain in A; 20% move to B, and 10% move to C;
of the population of B, 25% move to A; 65% remain in B, and 10% move to C;
of the population of C, 5% move to A; 5% move to B, and 90% remain in C.
If initially there are 400,000 people in A, 200,000 in B, and 100,000 in C, then after a year, what will
the population vector be? ‘

5. (20%) Let D be the differentiation opératoron P, . Find the matrix B representing D with

respect to [l,x,.xz]' and the matrix 4 representing D with respect to [1,2x,4x2—2:|.




