moved from the last slot to the jth slot. The determinant of this matrix is therefore
(—1)F7 det M& = one factor of —1 because of the minus signs on the column of

Bii’s, and k — j — 1 more factors of —1 from interchanging that column with the
succeeding k£ — 7 — 1 columns to move it back to its rightful place on the right end. ———
In short, the application of Cramer’s rule to the system (B.5) yields

dg; dg; - det *\@

t —1)kT o
Y. Ay, &) = (=D det MFk

Now we are done. Substitute this result back into (B.4), noting that (—1)”j =
(—1)7, and recall (B.3): sqf corm{t«nﬁ typo.--

-1
e det M&D
be) = S (—1)itk B, B -
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Jj=1 -
det Mk ~ det MKk
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3.9 Theorem (The Implicit Function Theorem for a System of Equations).
Let F(x,y) be an R¥-valued function of class C' on some neighborhood of a
~ point (a,b) € R""* and let B;; = (0F;/dy;)(a,b). Suppose that F(a,b) =
and det B # 0. Then there exist positive numbers ¢, 11 such that the following
conclusions are valid.
a. For each x in the ball |x — al < rq there is a unique v such that |y — b| < r;
g and F(x,y) = 0. We denote this y by £f(x), in particular, f(a) = b
b. The function f thus defined for |x—a| < rq is of class C*, and its partial deriva-
—F  tives O, f can be computed by differentiating the equations F(x,f(x)) = 0~
with respect to xj and solving the resulting linear system of equations for
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