DesCartes’  Rule of Signs

Use: To determine how many real zeros (x-intercepts) exist in a function and how many are on each side (positive or negative) of the origin. If some are imaginary zeros (they occur in pairs), this takes away 2 zeros at a time. 
Steps: 

1) Plug in (x) to the function p(x); count sign changes--# of positive zeros (going down by 2)

2) Plug in (-x) to the function p(x); count sign changes-# of negative zeros (going down by 2)

Example:
[image: image1.png]P(x) =4x° —2x* — x>+ 922 -5




1) Plugging in (x) gives us the original equation and count sign changes from left to right
[image: image3.png]P(x) = +4x° — 2x* — x> + 9x? — 5




Red arrows indicate sign changes (+ to – and vice versa)

Number of positive real zeros (to the right of zero): 3 or 1

2) Plug in (-x) into the original equation and count sign changes from left to right

[image: image4.png]P(—x) =4(—x)° — 2(—x)* - (—x)* +9(-x)® -5




Figure out the new signs: 
positive power: negative cancels
negative power: negative remains
[image: image6.png]P(x)= —4x>—2x*+x3+9x2 -5




Red arrows indicate sign changes (+ to – and vice versa)

Number of negative real zeros (to the left of zero): 2 or 0
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