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2.8.6-3. Equations with tangent
2.8.6-4. Equations with cotangent
2.8.6-5. Equations containing combinations of trigonometric functions
2.8.7. Equations Containing the Combinations of Exponential, Hyperbolic, Logarithmic,
and Trigonometric Functions

2.9. Equations Containing Arbitrary Functions

2.9.1. Equations of the Form F'(x,y)y”, + G(z,y) =0

2.9.1-1. Arguments of arbitrary functions are algebraic and power functions of
z and y

2.9.1-2.  Arguments of the arbitrary functions are other functions

2.9.2. Equations of the Form F'(x,y)y”. + G(z,y)y., + H(z,y)=0
2.9.2-1. Argument of the arbitrary functions is z
2.9.2-2.  Argument of the arbitrary functions is y
2.9.2-3.  Other arguments of the arbitrary functions
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2.9.3. Equations of the Form F'(z, y)yl, + > Gp(z,y)(y,)™ =0 (M =2, 3, 4)
-0

2.9.3-1. Argument of the arbitrary glmctions isz .
2.9.3-2.  Argument of the arbitrary functions is y
2.9.3-3.  Other arguments of arbitrary functions
2.9.4. Equations of the Form F'(z,y,y.)y", +G(x,y,y.)=0
2.9.4-1. Arguments of the arbitrary functions depend on x or y
2.9.4-2.  Arguments of the arbitrary functions depend on z and y
2.9.4-3. Arguments of the arbitrary functions depend on z, y, and y.,
2.9.5. Equations Not Solved for Second Derivative
2.9.6. Equations of General Form
2.9.6-1. Equations containing arbitrary functions of two variables
2.9.6-2. Equations containing arbitrary functions of three variables
2.9.7. Some Transformations

3. Third-Order Differential Equations

3.1. Linear Equations
3.1.1. Preliminary Remarks
3.1.2. Equations Containing Power Functions
3.1.2-1. Equations of the form f3(x)y.. . + fo(x)y = g(z)
3.1.2-2. Equations of the form f3(x)y’! . + fi(x)y., + fo(x)y = g(x)
3.1.2-3. Equations of the form f3(x)y.. . + fr(@)yl, + fi(@)yl, + fo(z)y = g(x)
3.1.3. Equations Containing Exponential Functions
3.1.3-1. Equations with exponential functions
3.1.3-2.  Equations with power and exponential functions
3.1.4. Equations Containing Hyperbolic Functions
3.1.4-1. Equations with hyperbolic sine
3.1.4-2. Equations with hyperbolic cosine
3.1.4-3. Equations with hyperbolic sine and cosine
3.1.4-4. Equations with hyperbolic tangent
3.1.4-5. Equations with hyperbolic cotangent
3.1.5. Equations Containing Logarithmic Functions
3.1.5-1. Equations with logarithmic functions
3.1.5-2. Equations with power and logarithmic functions
3.1.6. Equations Containing Trigonometric Functions
3.1.6-1. Equations with sine
3.1.6-2. Equations with cosine
3.1.6-3. Equations with sine and cosine
3.1.6-4. Equations with tangent
3.1.6-5. Equations with cotangent
3.1.7. Equations Containing Inverse Trigonometric Functions
3.1.8. Equations Containing Combinations of Exponential, Logarithmic, Trigonometric,
and Other Functions
3.1.9. Equations Containing Arbitrary Functions
3.1.9-1. Equations of the form f3(x)y." ., + fi(x)y, + fo(®)y = g(x)

3.1.9-2. Equations of the form f3(x)y.! . + fr(@)yl, + fr(@)yl + fo(z)y = g(x)
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3.2. Equations of the Form ' = Az*y®(y.)"(y",)°
3.2.1. Classification Table
3.2.2. Equations of the Form ¢! = AyP



3.2.3. Equations of the Form "’ = Az®y®

3.2.4. Equations with |y|+[d] =0
3.2.5. Some Transformations

3.3. Equations of the Form v = f(y)g(y.)h(yl.)
3.3.1. Equations Containing Power Functions
3.3.2. Equations Containing Exponential Functions

3.3.3. Other Equations

3.4. Nonlinear Equations with Arbitrary Parameters
3.4.1. Equations Containing Power Functions
"

3.4.1-1. Equations of the form f(x,y)y. .. = 9(x,y)

"

3.4.1-2. Equations of the form y! = f(x,y,y.)
3.4.1-3. Equations of the form f(z,y,y,)y". . + 9@, y, v )yl +h(z,y,y.)=0
3.4.1-4. Other equations

3.4.2. Equations Containing Exponential Functions
3.4.2-1. Equations of the form y! = f(x,y,y.)
3.4.2-2. Other equations

3.4.3. Equations Containing Hyperbolic Functions
3.4.3-1. Equations with hyperbolic sine
3.4.3-2. Equations with hyperbolic cosine
3.4.3-3. Equations with hyperbolic tangent
3.4.3-4. Equations with hyperbolic cotangent

3.4.4. Equations Containing Logarithmic Functions
3.4.4-1. Equations of the form y = f(z,y,y.)
3.4.4-2. Other equations

3.4.5. Equations Containing Trigonometric Functions
3.4.5-1. Equations with sine
3.4.5-2. Equations with cosine
3.4.5-3. Equations with tangent

3.4.5-4. Equations with cotangent

3.5. Nonlinear Equations Containing Arbitrary Functions
3.5.1. Equations of the Form F'(z,y)y”. . +G(z,y)=0
3.5.1-1. Arguments of the arbitrary functions are x or y
3.5.1-2.  Arguments of the arbitrary functions depend on = and y
3.5.2. Equations of the Form F(x,y,y.,)y.", +G(z,y,y,) =0
3.5.2-1. Arguments of the arbitrary functions depend on = and y
3.5.2-2. Arguments of the arbitrary functions depend on z, y, and y.,
3.5.3. Equations of the Form F'(z,y,y.)y.., + G@, vy, y.)ye, + H(z,y,y.) =0
3.5.3-1. The arbitrary functions depend on z or y
3.5.3-2.  Arguments of arbitrary functions depend on = and y
3.5.3-3. Arguments of arbitrary functions depend on z, y, and y/,

3.5.4. Equations of the Form F(z,y,y. )y’ . +> Guo(z,y, ¥y, )yl )* =0
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3.5.4-1. Arbitrary functions depend on z or y
3.5.4-2.  Arguments of arbitrary functions depend on z, y, and y,
3.5.5. Other Equations
3.5.5-1. Equations of the form F(z,y,yL, Yo Yme. + G(@, v,y yh ) =0

3.5.5-2. Equations of the form F'(z,y,y.,y" ,y2 )=0
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4. Fourth-Order Differential Equations

4.1. Linear Equations

4.1.1. Preliminary Remarks

4.1.2. Equations Containing Power Functions
4.1.2-1. Equations of the form f4(z)y" .+ fo(x)y = g(x)
4.1.2-2. Equations of the form f4(z)y! .. + f1(@)yl, + fo(x)y = g(x)
4.1.2-3. Equations of the form f4(z)y." .. + fr(2)yl,. + i@yl + fo(z)y = g(x)
4.1.2-4. Other equations

4.1.3. Equations Containing Exponential and Hyperbolic Functions
4.1.3-1. Equations with exponential functions
4.1.3-2. Equations with hyperbolic functions

4.1.4. Equations Containing Logarithmic Functions

4.1.5. Equations Containing Trigonometric Functions
4.1.5-1. Equations with sine and cosine
4.1.5-2. Equations with tangent and cotangent

4.1.6. Equations Containing Arbitrary Functions
4.1.6-1. Equations of the form f4(z)y! . + f1(@)yl + fo(x)y = g(x)
4.1.6-2. Equations of the form f4(z)y2! .+ fr(x)yl, + fi(@)yl + fo(x)y = g(z)
4.1.6-3. Other equations

4.2. Nonlinear Equations
4.2.1. Equations Containing Power Functions
4.2.1-1. Equations of the form y"" = f(x,v)
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4.2.1-2. Equations of the form y" = f(z,y,y.)
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4.2.1-3. Equations of the form ¢ = f(z,y,y..y.)
4.2.1-4. Equations of the form y" = f(x,y,ylL.yl, .yl )
4.2.2. Equations Containing Exponential Functions
4.2.2-1. Equations of the form y!" = f(z,y)
4.2.2-2. Other equations
4.2.3. Equations Containing Hyperbolic Functions
4.2.3-1. Equations with hyperbolic sine
4.2.3-2. Equations with hyperbolic cosine
4.2.3-3. Equations with hyperbolic tangent
4.2.3-4. Equations with hyperbolic cotangent
4.2.4. Equations Containing Logarithmic Functions
4.2.4-1. Equations of the form y!” = f(z,y)
4.2.4-2. Other equations
4.2.5. Equations Containing Trigonometric Functions
4.2.5-1. Equations with sine
4.2.5-2. Equations with cosine
4.2.5-3. Equations with tangent
4.2.5-4. Equations with cotangent
4.2.6. Equations Containing Arbitrary Functions

mnn

4.2.6-1. Equations of the form y, . = f(z,y)
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4.2.6-2. Equations of the form y!” = f(z,y,y.)
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4.2.6-3. Equations of the form y.” = f(z,y,y.,y".)
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4.2.6-4. Equations of the form y!" = f(z,y,y.. v,y )
4.2.6-5. Other equations



5. Higher-Order Differential Equations

5.1. Linear Equations

5.1.1. Preliminary Remarks

5.1.2. Equations Containing Power Functions
5.1.2-1. Equations of the form f,(z)y'™ + fo(z)y = g(x)
5.1.2-2. Equations of the form f,,(z)y{™ + fi(z)y., + fo(x)y = g(z)
5.1.2-3.  Other equations

5.1.3. Equations Containing Exponential and Hyperbolic Functions
5.1.3-1. Equations with exponential functions
5.1.3-2. Equations with hyperbolic functions

5.1.4. Equations Containing Logarithmic Functions

5.1.5. Equations Containing Trigonometric Functions
5.1.5-1. Equations with sine and cosine
5.1.5-2. Equations with tangent and cotangent

5.1.6. Equations Containing Arbitrary Functions
5.1.6-1. Equations of the form f,,(x)y™ + fi(@)y’, + fo(x)y = g(x)
5.1.6-2. Other equations

5.2. Nonlinear Equations

5.2.1. Equations Containing Power Functions
5.2.1-1. Fifth- and sixth-order equations
5.2.1-2. Equations of the form y{ = f(z,y)
5.2.1-3. Equations of the form y™ = f(x,y,y.,y".)
5.2.1-4. Other equations

5.2.2. Equations Containing Exponential Functions
5.2.2-1. Fifth- and sixth-order equations
5.2.2-2. Equations of the form y™ = f(z,y)
5.2.2-3.  Other equations

5.2.3. Equations Containing Hyperbolic Functions
5.2.3-1. Equations with hyperbolic sine
5.2.3-2.  Equations with hyperbolic cosine
5.2.3-3. Equations with hyperbolic tangent
5.2.3-4. Equations with hyperbolic cotangent

5.2.4. Equations Containing Logarithmic Functions
5.2.4-1. Equations of the form y{" = f(z,¥)
5.2.4-2. Other equations

5.2.5. Equations Containing Trigonometric Functions
5.2.5-1. Equations with sine
5.2.5-2. Equations with cosine
5.2.5-3. Equations with tangent
5.2.5-4. Equations with cotangent

5.2.6. Equations Containing Arbitrary Functions
5.2.6-1. Fifth- and sixth-order equations
5.2.6-2. Equations of the form 3 = f(z,¥)
5.2.6-3. Equations of the form y™ = f(z,y,y")
5.2.6-4. Equations of the form y™ = f(x,y,y.,y%,)
5.2.6-5. Equations of the form f(z,y)y{™ + g(z,y,y.)y
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5.2.6-6. Equations of the form y( = f(z,y,y}....,y" ")
5.2.6-7. Equations of the general form F'(z,y,y.,...,y{) =0
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