Two different types of kinetics, where the initial rate increases faster or slower than

the reactant concentration, can coexist on bell-shaped kinetic dependencies
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Online Resource 1

Calculating the Jacobian Mapping F_:R’> — R’ (Theorem 1)



Let us calculate the Jacobian mapping F_:R’> — R’ :
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Mapping
x=Fy, x=(X,%,%)eR, y=(¥,Y, ¥;)eR}

is specified by the formulas
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Finding partial derivatives
X ij=123.
;

From the formula (1) follows
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From the formula (2) we find
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Similarly, from formula (3), we obtain
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Using the partial derivatives i, I, ] =1,2,3 found above, we directly calculate the

j
Jacobian mapping F, : R} - R>:
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where the numerator is:

A= K3K72y33 + K1K2K3K;y1 + K72y1y33 + K1K3K;y§ + 2K K, KK KL Y; + K2K72y33 +
+KIy, Y5 + KKy, Y + 2K KK ys + KOKGK Yy + KKy ys + KKK Yy, +

+K KK Y2y, + KOKOK Y ys + 2K KoKy YLy + KEKGK 2y, + 2Ky Y, e +
+K K Yo ys + KKK 2y, + KOKOKL Y+ KPKGK 2y, + KEK 2y, + KOKOK Y2y, +
+KIK K2y + KK K2y + 2K KoKy ye + KEKOKGK? + KKK 2y y, + KKK 2y +
+KOKGKOK vy, + KKK 2y y, + KKy ys + 2K KGKCO Ky, + KOKGKG s +
+KIKK2y, + KKKy ys + KKKy y, + KKKy ye + KKy Yoy, + KEK 2y +
+6K Ky Y, Ys + KK K2y y, + KKK K Yy, + KKy ys + K KGK Y s +

+HK K2y vy, + 2K KKy ys + 2K KKOK y? + KoK yRyys + K KOKGK Yy, +
2K KKKy Y+ KKy Y, + K KOKGK Yy, + 2K KOK Y Yy, + KKy Y, s +
+K, Ky ys + K KKKy, + K KOKGK Yy, + 2K KKK y? + K2y + KKK s

and the denominator 1s:

B=K,K;(KK,+ K7y3)2-

Since the constants K,, K,, K,, K_, K are positive, it is obvious that Jacobian J of
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the mapping F, : R — R, is also positive on octant R’ .



