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Bl 1. A4 h o,y 9 F@ R £, A2ZAX F(z,y) =0 (k¥ F e COR%LR)) o 7T — 4 W4,
& (wo,y0) ETFEELWMAEBRFH Fa,y) 493E16F 5.

a) BRI EWEE S (v, y0) W& 4L
b) JEBA: dw R (20,90) AW LK EIFE.E, WA F X

(Fl,F? — 2F FLF + Fjh F.2) (20, yo) = 0.

C) Ko & 5 (onyo) %Yﬁ?i?i/zx\iﬂ
Bl 2. ZRepm: & f(r,y,2) =0, N %z Qv 0o,
o ZAIXAN R VUM AR B9 L

o AT ARBENARE DY = 4k, BiE LA ERM, AT M AT FHRHBIET
a9 B AR

o AT mAEZTZMHEZX f(zh,--,2™) =0, 55 Lk BN, HFIRIEE 69 EH .

Rl 3. XiE: 742
ezt e, =0
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fRZAENL 1. a) Tangent equation: F,(z — x0) + F,(y — 4o)-
b) We know any inflection point of y = f(z) should satisfy:

[Fye + Foy [/ (@) Fy — Fi[Fy, + Fy, /(@)

Ozf@)(x):* (F)?

Substituting
f'(@) = —F,/F, (2)

into the above equality, we complete the proof.

c¢) Combining the equalities (E) and @)7 the curvature at (zg,y9) can be formulated as

f"(x0)]  N(FLF}?—2F0 FLF) + Fy F2) (o, y0)|
(L f2(0))E (F}2 + F,2)# (20, 40) '
REEN 2. a) Suppose f/, [, and f. are all nonzero at (z¢,¥o,20), then according to (E), we have
%;(xo,yo) : %(%720) ) %ﬁ(yo,zo) =-1
b) Let f(P,V,T) = % — ¢, where c is a constant. Then we have g% = %, g—P = —g, g—? = % if

PV # 0, which give us the result.
c)
orl Ml Hyitl

ozm - ox’
i=1

= (-1)™

RZAENL 3. Let 21, -+ , 2, to be the n distinguished roots of the polynomial g(z) := 2" +c12" "1+ - -+c,.
We define fi(c1,--+ ,Cny 21, ,2n) = g(2;) = 0. Let F = (f1,---, fn). Clearly

/ g, Zi)a ifi =7
(F); = { (

0, otherwise.

Hence F/ . is a diagonal matrix. Its nonsingularity is equivalent to the nonzeroity of ¢'(z;).
(21, ,2n)
Suppose ¢'(z;) = 0 for some z;, then we can prove that z; is a multiple root of g(z) = 0 which contradicts

to the assumption. Hence, F' (’Zl is nonsingular and there exists h; so that z; = h;(¢q,- -+, ¢,), which

1Zn)
completes the proof.

Finally, we need to show why ¢'(z;) = 0 implies that z; is a multiple root of g(z) = 0. The main
idea is that ¢'(z) can be expressed by n(z — z;)P,_o if z; is its root. Then, using the technique of

integration by parts and the mathematical induction, we can show (z — z;)? is a factor of g(z).



