4.6. Implicit function theorem.

Theorem 4.18 (implicit function theorem — basic versianlet G c R""! be an open s,
F:G—-R,zeR" geR,[Z 9] €G. upposethat

(1) F eCclq),

(2 F(z,9) =0,

oF . _
3) a—y(w,y) # 0.
Then there exist a neighborhood U € R™ of the point & and a neighborhood V' C R of the

point ¢ such that for each « € U there existsuniquey € V' with the property F'(x,y) = 0. If we
denote thisy by (), then the resulting function ¢ isin C'(U) and

6—%(‘%) __W foreelU,je{l,...,n}

If, moreover, ' € C*(G) for somek € N U {cc}, thenalso p € C*(U)

Theorem 4.19 (implicit function theorem — advanced versiotet m,n € N, k € N U {oc},
G C R beanopenset, F;: G - Rforj =1,....m, & € R", g € R", [Z,9] € G.
Suppose that

(1) F; € C*(GQ) foreach j € {1,...,m},

(2) Fj(z,y) =0foreachj e {1,...,m},

Oz, g) ... 2(&,7)
@ : .. i |#0
O (F,§) ... n(E,5)

Then there exist a neighborhood U € R™ of the point £ and a neighborhood V' C R™ of the
point y such that for each @ € U there exists unique y € V' with the property F;(x,y) = 0
for each j € {1,...,m}. If we denote coordinates of thisy by ¢;(x), j = 1,...,m, then the
resulting functions o, arein C*(U).

Remark. The symbol in the condition (3) of Theorem 4.19 is caltisterminant. The definition
will presented in the next chapter.
Form = 1 we havela| = a,a € R.

Form = 2 we have

a b’ —ad — be, a,b,c,d € R.
c d



