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2. y2 − x2 = C;

........................................................................................................................................................................................................................................................................... ..................
.

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

........................

...................
.............................................................................................................

.....................................................................................................
.............................
.......................... ............................

..........................
...

.........................
...........................

...............................
.......................... ..........................................

...................................................................................................................
......................................................... .........

.....................
....................

.......................................................
..................

...............
.............
...............
..................
..........................
...........................
....................
....................
............

.....................
....................
......................................
.......................... ..................
...............
.............
...............
..................

............................

.........................

....................
....................

............

.......................
.......................

........................................
.......................... .......................

.......................
.......................

.......................
.......................

..............................
.......................... .......................

.......................
..............

.......................
.......................

..................................................................
.......................

.......................
.......................

.......................
.......................

........................................................
.......................

.......................
..............

3. (a) (1, 1): unstable focus (unstable); (−1, 1): saddle (unstable).

(b) Same as in the linearized systems, by the Hartman-Grobman Theorem.

(c)
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4. (b) c = 1, d = 4/π.
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(b) (i) 0, at x = 0, (ii) 2/3, at x = 1/3, (iii) 0, at x = 3.

6. QRS:

u(x, t) =
∑

n=1,3,5,...

20

nπ
sin

(nπx

6

)

e−(nπ/3)2t.

7. (b) With λ = κ2: tan 3κ = −κ; (c) See below; (d) cn =
〈f, φn〉

〈φn, φn〉
=

∫ 3

0
f(x) sin κnx dx

∫ 3

0
sin2 κnx dx
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