Найдите наименьшее значение функции y=(x-9)²(x+4)-4 на отрезке [7;16]
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Для того, чтобы найти экстремумы, нужно решить уравнение y'=0 (производная равна нулю), и корни этого уравнения будут экстремумами данной функции:
y'=(x - 9)^2 + (x + 4)*(2*x - 18)=0
[image: d\/dx((x-9)^2 (x+4)-4) = 3 x^2-28 x+9]
[image: Possible derivation:\nd\/dx((x-9)^2 (x+4)-4)\nDifferentiate the sum term by term:\n  =  d\/dx(-4)+d\/dx((-9+x)^2 (4+x))\nThe derivative of -4 is zero:\n  =  d\/dx((-9+x)^2 (4+x))+0\nSimplify the expression:\n  =  d\/dx((-9+x)^2 (4+x))\nUse the product rule, d\/dx(u v) = v ( du)\/( dx)+u ( dv)\/( dx), where u = (x-9)^2 and v = x+4:\n  =  (4+x) (d\/dx((-9+x)^2))+(-9+x)^2 (d\/dx(4+x))\nUsing the chain rule, d\/dx((x-9)^2) = ( du^2)\/( du) ( du)\/( dx), where u = x-9 and ( d)\/( du)(u^2) = 2 u:\n  =  (-9+x)^2 (d\/dx(4+x))+(4+x) 2 (x-9) d\/dx(-9+x)\nDifferentiate the sum term by term:\n  =  (-9+x)^2 (d\/dx(4+x))+d\/dx(-9)+d\/dx(x) 2 (-9+x) (4+x)\nThe derivative of -9 is zero:\n  =  (-9+x)^2 (d\/dx(4+x))+2 (-9+x) (4+x) (d\/dx(x)+0)\nSimplify the expression:\n  =  2 (-9+x) (4+x) (d\/dx(x))+(-9+x)^2 (d\/dx(4+x))\nThe derivative of x is 1:\n  =  (-9+x)^2 (d\/dx(4+x))+1 2 (-9+x) (4+x)\nDifferentiate the sum term by term:\n  =  2 (-9+x) (4+x)+d\/dx(4)+d\/dx(x) (-9+x)^2\nThe derivative of 4 is zero:\n  =  2 (-9+x) (4+x)+(-9+x)^2 (d\/dx(x)+0)\nSimplify the expression:\n  =  2 (-9+x) (4+x)+(-9+x)^2 (d\/dx(x))\nThe derivative of x is 1:\n  =  2 (-9+x) (4+x)+1 (-9+x)^2\nSimplify the expression:\nAnswer: |  \n |   =  (-9+x)^2+2 (-9+x) (4+x)]

[image: Possible derivation:\nd\/dx((x-9)^2 (x+4)-4)\nDifferentiate the sum term by term:\n  =  d\/dx(-4)+d\/dx((-9+x)^2 (4+x))\nThe derivative of -4 is zero:\n  =  d\/dx((-9+x)^2 (4+x))+0\nSimplify the expression:\n  =  d\/dx((-9+x)^2 (4+x))\nUse the product rule, d\/dx(u v) = v ( du)\/( dx)+u ( dv)\/( dx), where u = (x-9)^2 and v = x+4:\n  =  (4+x) (d\/dx((-9+x)^2))+(-9+x)^2 (d\/dx(4+x))\nUsing the chain rule, d\/dx((x-9)^2) = ( du^2)\/( du) ( du)\/( dx), where u = x-9 and ( d)\/( du)(u^2) = 2 u:\n  =  (-9+x)^2 (d\/dx(4+x))+(4+x) 2 (x-9) d\/dx(-9+x)\nDifferentiate the sum term by term:\n  =  (-9+x)^2 (d\/dx(4+x))+d\/dx(-9)+d\/dx(x) 2 (-9+x) (4+x)\nThe derivative of -9 is zero:\n  =  (-9+x)^2 (d\/dx(4+x))+2 (-9+x) (4+x) (d\/dx(x)+0)\nSimplify the expression:\n  =  2 (-9+x) (4+x) (d\/dx(x))+(-9+x)^2 (d\/dx(4+x))\nThe derivative of x is 1:\n  =  (-9+x)^2 (d\/dx(4+x))+1 2 (-9+x) (4+x)\nDifferentiate the sum term by term:\n  =  2 (-9+x) (4+x)+d\/dx(4)+d\/dx(x) (-9+x)^2\nThe derivative of 4 is zero:\n  =  2 (-9+x) (4+x)+(-9+x)^2 (d\/dx(x)+0)\nSimplify the expression:\n  =  2 (-9+x) (4+x)+(-9+x)^2 (d\/dx(x))\nThe derivative of x is 1:\n  =  2 (-9+x) (4+x)+1 (-9+x)^2\nSimplify the expression:\nAnswer: |  \n |   =  (-9+x)^2+2 (-9+x) (4+x)]
Решаем это уравнение и его корни будут экстремумами:
1. x=1/3. Точка: (1/3, 8680/27) – это значение не принимаем, оно не входит в заданный промежуток.
2. x=9. Точка: (9, -4)
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Simplify the expression:





