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Pensieve header: A determinant bug in mathematica version 9. (Fixed in 9.0.1)

$Version
9.0 for Mcrosoft Wndows (64-bit) (Novenber 20, 2012)

mat is a 2x2 matrix with entries rational functions in x, y, z.

{{a, b}, {c, d}} =
mat= {{-1-(z (1-2x+x?-y+3xXy-2X°y-Xy?+X°y?-Z+2XZ2-X*Z+yZ-
5xyz+3x°yz+2xy?z-2x*y?z+xyz?-x*yz?-xy*z? +x*y* 7%)) /
(1-2Xx+X2-2y+4xXy-2xX2y+y?-2XYy? +X?y? -272+4XZ2-2X°2+4yZ-
10Xyz+6X2yz-2y?2+8xy?z2-5x2y?z2-xy z+x2y3z+22-2x2%+
X272 -2y 7?2 +8xyz?-5x2yz?+y? 72 -8xy? 22 +6x°y? 22+ 2xy® Z% -
2x2y* 722 -xyz®+x?yz®+2xy? 22 -2x?y? 28 - x y? 22 + X2 y° 7°)
(Y(-1+2) (1-2x+X?+Xy-X*y+XZ-X*Z-3XyzZ+2X°yZ+Xy*Z-
X2y?zaxyz?-x2yz?-xy? 22+ x?y?* 7?)) /
(1-2x+X?-2y+4xXy-2X2y+y? -2Xy*+X?y*-27+4XZ2-2X*Z+4YyZ-
10Xyz+6xX2yz-2y?z+8xy?z-5x2y?z2-xy’z+x2y3z+22-2x27%+
X272 -2y 7?2 +8xyz?-5x2yz?+y? 72 -8xy? 22 +6 X2 y? 22+ 2xy® 2% -
2x2y* 722 -xyzZ3+x?yz3+2xy? 22 -2x2y? 23 - xy* 23 + X* y2 2%) },
{((-1+y)Z (1-2%x+X?-y+2xXy-X*y-Z+2XZ-X"Z+yZ-5XyZ+
3x2yz+xy?z-x2y?z+xyz®-x2yz?-xy?* 22 + x> y* 2%)) /
(1-2x+X2-2y+4xXy-2x2y+y? -2Xy*+X?y*-272+4XZ2-2x*Z+4YyZ-
1I0Xyz+6xX2yz-2y?z+8xy?z-5x2y?z-xy z+x2y3z+22-2x27%+
X222 -2y 7?2 +8xyz?-5x2yz2+y? 7?2 -8xy? 22 +6x°y? 22+ 2xy3 2% -
2x2y3 22 -xyz®+xPyz3+2xy? 28 -2x2y? 22 - xy? 22+ X2 y2 2%),
“1- (Y (1-2x+x?-y+2xXy-X*y-z+3XZ-2X*Z+yz-5Xyz+3xX°yz+
XY?2-Xy?2-x2?+x*2° +2xy 2* -2x2 y 2* - x y* 72 + X* y* 7%)) /
(1-2x+x7-2y+4xy-2x2y+y? -2xy*+Xx?y?-27+4xZ2-2x*Z+4yZ-
10Xyz+6x2yz-2y?z+8xy?z-5x2y?z-xy3z+x2y3z+22-2x27%+
X272 -2y 7?2 +8xyz?-5x2yz?+y? 72 -8xy? 22 +6x°y? 22+ 2xy® 2% -
2x2y} 722 -xyzZ®+ X2y z®+2xy? 22 -2x2y? 2° - xy* 22 + X* y* 2%) } };

The determinant of mat as computed by Det is not the same as ad-bc:
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diff = Simplify[axd-bx*c-Det[mat]]
~((-1+x)% (1+yz)

(x* (-1+y)? (- 1+z>2<—1+z—y2 (—1+z)z+y(1—3z+22))2+(—1+y) (-1+2)
(3y (-1+2)3 3y2 (-1+2)%+y% (-1+2)%-2 (83-83z+2%)) -2x (-1+y)? (-1+2)?
(2 (-1+2)2+y® (-1+2)%z+y (-4+102-82%+2%) -2y? (-1+42-42%+2%)) -

2x3 (-1+y) (-1+2) (-2 (-1+2)%+y® (-1+2)%2%-3y* (-1+2)%z (1-3z+2?) +
y (-6+2472-3427+192%-32%) -y? (-6+342-6427+512%-152%+2°) +
y? (-2+192-512%+552%-242*+32°)) +
X2 (6 (-1+2)%+y® (-1+2)%2%-2y° (-1+2)%2 (8-7z2+22%) +
2y (-1+2)? (-12+302-232+32%) +2y* (-1+2)%2 (3-282+422?-24273+32%) +
y? (36 -190z + 390 z* - 386 z° + 182 z* - 32 2° + z°) -
2y® (12-7972+1932%-2272%+1312%-322°+22°%)))) /
((-1+y)? (-1+2)%2+x? (-1+y) (-1+2) (1-z+y? (-1+2)z-y (1-3z+2%)) -
X (2 (-1+2)2+y® (-1+2)%z+y (-4+102-82%+2%) -2y? (-1+42-42%+2%)))

And the difference is not merely a failure of Simplify; indeed the difference diff is non-zero even when
specialized to numerical values of x, y, z

vals =Thread[{x, Y, Z} - N[{\/? 7, E}”
{x »1.41421, y - 3.14159, z - 2.71828)

diff /. vals
-91. 7266

(axd-b=xc /. vals) -Det[mat /. vals]

1.249 x 10716
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