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i o dz dy .
WATEAR — = f(2,9), = = 9(z,y), =R, z = 2(t), y = y(t), H LT a(t) = o,
y(t) =yo BEDEBfEL 725 L &, zy-FHEHED (z0,90) % Z DD HERBDOREN K
WS, ITORBWIZEZ L.

(i) P HRE=\

DARENRZETRD XK.

(i) (i) CTROEFTEBRDOEMBHEIZHITS (1) DMOEH 2T, FEIALILA, A,
BOE, BE, ToftonwsnThsh, BHZ2RATER L.

(i) = 2(t), y = y(t) BRABER (1) OMTHB & %, Bk
H(z,y) = 29 — (x2 — 1)2

FtZESRVWERTHE I LEmE. 61T, (i) BT H(z,y) ZAWT, zy-F
EIZ BT 5 (1) DR (z(2),y(t) DTS5 7 % 22T,
(iv) #5HER
— =y -z, — =2 -2 (2)
DARFRZLE2TRD K.

(v) (iv) TROZAEBRDOEEIZB T 5 (2) DFEDEB 2 FRT, TESHBILA, R,
BOE, A, FoMonwThTHsh, BHHEZHRATEZ L.
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For the system of differential equations d—:z = f(z,y) and ZZ% = g(z,y) with z = z(t) and

y = y(t), if z(t) = zo and y(t) = yo give a constant solution, then the point (zg,¥yo) on

the zy-plane is called a fixed point of the system of differential equations. Answer the

following questions.

(i) Find all of the fixed points of the system of differential equations

dz dy 3
- = =% (1)
(i) Investigate the local behavior of solutions of (1) in the neighborhood of each fixed

point found in the question (i) to classify these fixed points into sink, source, center,

saddle point or others, giving reason for the answer.

(iii) Show that the function

H(z,y) = 2" — (& — 1)?

is independent from ¢ for any solution z = z(t) and y = y(t) of (1). Next, graph
trajectories (z(t),y(t)) of solutions of (1) on the zy-plane using (i) and H (z,y).

(iv) Find all of the fixed points of the system of differential equations

dr dy 3
E—y & ?E—x — . (2)

(v) Investigate the local behavior of solutions of (2) in the neighborhood of each fixed
point found in (iv) to classify these fixed points into sink, source, center, saddle

point or others, giving reason for the answer.



