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Remark. In all the following exercises the mixed partial derivatives (z;)y

and (z;); are identical and we make no difference between them.
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Find derivatives of z(z,y) = 2* + 2y + y* up to the 2nd order.
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[Find derivatives of z(x,7) = 2° + zy + y° up to the 2nd order.

2 =2x4+1-y+0

(We differentiate the sum (22 + xy + y*) with respect to z. \
e 22 is differentiated as the function of one variable.

e The variable y in the expression xy is considered to be a constant
factor and we use the constant multiple rule

!

(@y)e = y(@);-
The derivative of x with respect to x is the usual derivative.

e Term y does not involve the variable z. Hence this term is treated
\ to be constant and the derivative is zero. J
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Find derivatives of z(z,y) = 2* + 2y + y* up to the 2nd order.

2 =2r+1-y+0=2x+y

We simplify. ]‘
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Find derivatives of z(z,y) = 2* + 2y + y* up to the 2nd order.

2=2x4+1-y+0=2zx+y
zy =04z -1+3y°
(We differentiate the sum (2% + xy + y*) with respect to . )

e 22 is differentiated as a constant, since it does not involve the
variable .

e The variable x in the expression xy is considered to be a constant

factor and we use the constant multiple rule | (zy); = (y),, | The

derivative of y with respect to y is the usual derivative.

e Term g2 is differentiated as one-variable function.

.
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Find derivatives of z(z,y) = 2* + 2y + y* up to the 2nd order.

2=2x4+1-y+0=2zx+y
zy=0+z- 1+3y2 =2+ 32

We simplify. ]‘
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Find derivatives of z(z,y) = 2* + 2y + y* up to the 2nd order.

2 =2x4+1-y+0=2r+y
;70‘1‘93 143y =2+ 32
= (2 +y);

N
SRS

We differentiate 2., with respect to x
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Find derivatives of z(z,y) = 2* + 2y + y* up to the 2nd order.

2=2x4+1-y+0=2zx+y
l’/f0+:c 1+ 3y =z + 33>
=02r+y),=2-1+0

We use the sum rule, the constant multiple rule and the rule for the |
derivative of constant function.
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Find derivatives of z(z,y) = 2* + 2y + y* up to the 2nd order.

2 =2r+1-y+0=2x+y
z;:0+x~1+3y2:z+3y2
zn,=02x4y),=2-1+0=2

We simplify. ]‘
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Find derivatives of z(z,y) = 2* + 2y + y* up to the 2nd order.

2=2x4+1-y+0=2zx+y
zy=0+z- 1+3y2 =2+ 32
2 =Q2r+y),=2-1+0=2
2oy = (27 +y)y

To find 2/, we differentiate 2, with respect to y.
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Find derivatives of z(z,y) = 2* + 2y + y* up to the 2nd order.

2=2x4+1-y+0=2zx+y
zy=0+z- 1+3y2 =2+ 32
2 =Q2r+y),=2-1+0=2
Zyy = 24+ y), =041

We use the sum rule. Since x is treated to be a constant, (2z) is
constant as well.
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Find derivatives of z(z,y) = 2* + 2y + y* up to the 2nd order.

2=2x4+1-y+0=2zx+y
z;:0+x~1+3y2:x+3y2
2 =Q2r+y),=2-1+0=2
Zyy = 2z 4+y),=0+1=1

We simplify. ]‘
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Find derivatives of z(z,y) = 2* + 2y + y* up to the 2nd order.

=2z+1-y+0=2z+y
=04z -1+3y%2=2+3y2
= Qe +y),=2-1+0=2
Zyy = 2z 4+y),=0+1=1

Zyyy = (:c+3y)

/
:E
P
y

To find 2/, we differentiate z; with respect to y.
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Find derivatives of z(z,y) = 2* + 2y + y* up to the 2nd order.

=2z+1-y+0=2z+y
=04z -1+3y%2=2+3y2
= (22 +y),=2-14+0=2
Zyy = 2z 4+y),=0+1=1

Zyy = (:E+3y) =0+3-2y'

/
CE
P
y

We use the sum rule, the derivative of constant function, the constant |
multiple rule and the power rule.
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Find derivatives of z(z,y) = 2* + 2y + y* up to the 2nd order.

2=2x4+1-y+0=2zx+y
zy=0+z- 1+3y2 =2+ 32
A= (Qa+y),=2-1+0=2
Zyy = 2z 4+y),=0+1=1
zy, = (@ +3y%), =0+3-2y" =6y

We simplify. ]‘
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Find derivatives of z(z,y) = 2* + 2y + y* up to the 2nd order.

2 =2x4+1-y+0=2zr+y
zy,=0+z- 1+3y2 =2+ 32
= (@oty),—2-1+0=2
Zyy = (2 4+y),=0+1=1

zyy (m+3y) =0+3 -2yt =6y

All derivatives up to the second order have been found. ]‘
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Find derivatives of z(x,y) = (x + y)e ® up to the 2nd order. |
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Find derivatives of z(x,y) = (x + y)e ® up to the 2nd order. |

/

=@ty e+ @ty ()

4 )
e The function consists from the product of two factors

‘z:(:ery)'e,*I.

e Both factors involve the variable = and hence we differentiate by
the product rule.

&
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Find derivatives of z(x,y) = (x + y)e ® up to the 2nd order. |

/

Z=@+y)z-e "+ @+y) ()
=(1+0)e ™+ (x+y)-e - (=1)

The usual rules are employed and the variable y is treated as a |
constant.
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Find derivatives of z(x,y) = (v + y)e™* up to the 2nd order.

/

=@ty e+ 0y
— (140} + (@ +y) e (D)= (1—z—y)

We take out the repeating factor e~ 7.
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Find derivatives of z(x,y) = (x + y)e~ " up to the 2nd order.

/

Zp=(z+y)p e +(@+y) (),
=140 "+ (x+y)-e " (-])=e" - (1-z—y)
(T +y)y-e”

/

Zy:

4 )

o We differentiate with respect to y. The function is a product of

—XT

two factors ‘ z=(z+y)-e

e The green expression does not involve the variable and it is con-
sidered to be constant. Hence we have a constant multiple of the
function (x + y) and work with the constant multiple rule.

.
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Find derivatives of z(x,y) = (v + y)e™* up to the 2nd order.

/

=@ty +@+y) (),
=140 "+ (x+y)-e " (-])=e" - (1-z—y)
zg=(z+y), - e*=0+1)e"

We use the sum rule, the variable x is considered to be a constant I
parameter.
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Find derivatives of z(x,y) = (v + y)e™* up to the 2nd order.

/

=@ty +@+y) (),
=140 "+ (x+y)-e " (-])=e" - (1-z—y)
zy=(z+y), e*=0+1e"=e"

We simplify. ]‘
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Find derivatives of z(x,y) = (v + y)e™* up to the 2nd order.

Zp=(z+y)p e +(@+y) (),
= (1+0)e” +(fc+y) x-(—1)=€"”-(1—17—y)
=@ +y)y- =0+1e*=¢e"

z;'z =e 7. (71) (l—z—-y)+e *(0—-1-0)

~

e To find 2, we differentiate the first derivative 2/, with respect to
2B

e The variable z is involved in both factors and we have to use the
product rule.
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Find derivatives of z(x,y) = (v + y)e™* up to the 2nd order.

/

Z=@+y)z-e "+ @+y) ()
=140 "+ (x+y)-e " (-])=e" - (1-z—y)
zg=(x+y), e*=0+1e ="
2o =e " (-1)-1-xz—y)+e *(0-1-0)
=e (-1+z+y—1)

[We take out the common factor. ]\
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Find derivatives of z(x,y) = (v + y)e™* up to the 2nd order.

/

=@ty +@+y) (),
=140 "+ (x+y)-e " (-])=e" - (1-z—y)
zg=(x+y), e*=0+1e ="
2o=e T (-1)-(1—z—y)+e *(0—-1-0)
=e ¥(-14+ax+y—-1)=e*(x+y—2)

We simplify. ]‘
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Find derivatives of z(x,y) = (v + y)e™* up to the 2nd order.

=(x+y), e "+ (@+y) (),
= (1+0)e” 4%w+w x%—UZe”-O—x—w
=@+y)y e =0+1e"=e"

z

- e”'PU'O*w*w+é”®*1*®

=e ¥(-14+ax+y—-1)=e*(x+y—2)
= (e7")%
To find the mixed derivative we find either the derivative (2},); or |
(2,),- The second possibility seems to be easier.
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Find derivatives of z(x,y) = (v + y)e™* up to the 2nd order.

=(x+y), e "+ (@+y) (),
= (1+0)e” 4%w+w x%—UZe”-O—x—w
=@+y)y e =0+1e"=e"

z

- e”'PU-Ofw7w+é”@*1*®
T(lt+rt+y-1)=e "(r+y—2)

=(e)y=—€""

Since the function is a function of one variable, the partial derivative
becomes to be the usual derivative. We use the chain rule as follows.

() =e"(—z) =e"(-1)
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Find derivatives of z(x,y) = (v + y)e™* up to the 2nd order.

=(@+y)p-e " +t@ty) (),

= (1+0)e” +(fc+y) x-(—l)Ze‘”-(l—x—y)
=@ +y)y- =0+1e*=¢"
z;'z:e_x~(71)~(17:E7y)+e_x(07170)

=e ¥(-14+ax+y—-1)=e*(x+y—2)
Z;c/y (efz); =—e”
"o
Zyy = 0

To find the derivative zyy we differentiate z; with respect to y.

However, the variable y is missing in the expression for z,. Hence z,, is
constant and its derivative is zero.
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Find derivatives of z(x,y) = (v + y)e™* up to the 2nd order.

=(@+y)p-e " +t@ty) (),
(404 (o) e (D)= e (L)
=@+y)y e =0+1e"=e"

2o=e T (-1)-(1—z—y)+e *(0—-1-0)

=e ¥(-14+ax+y—-1)=e*(x+y—2)
Z;c,y (efz); =—e"
"no_
Zyy = 0
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Find derivatives of z(x,y) = up to the 2nd order.]
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2 '
Find derivatives of z(x,y) = ’ +y1 up to the 2nd order.]
y—

[ )

e In order to differentiate the function with respect to x we write

1
the function as the product of two factors: | —— - (x + y?) |
Yy —

1

e The factor does not involve the variable z and it is a con-

stant multiple. We use the constant multiple rule.

e It remains to differentiate the sum (x + 3?) by the sum rule.
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We simplify. ]
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Find derivatives of z(x,y) = x-i;yl up to the 2nd order.]
y—1
g @ty -1) - @+ 1)
Y (y—1)?

To find z; we have to use the quotient rule, since the variable y is in
both numerator and denominator. Hence we differentiate

:L'+y2
y—1

(©Robert Matik, 2006 B



3 \
Find derivatives of z(x,y) = x-i;yl up to the 2nd order.]
1

!/ p—
= T

, @)y y—1) - (e +y*)(y - 1),

[ —
Y (y—1)?
O+ 2y -1~ (e +yH)(1-0)
(y—1)?

We evaluate the derivative of the numerator and denominator. To do |
this we use the sum rule, constant rule and power rule.
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Find derivatives of z(x,y) = x-i;yl up to the 2nd order.]
1
Z; = Fv
, @)y y—1) - (e +y*)(y - 1),
Py = (y—1)2
Y
O+ 2y -1~ (e +yD)(1-0)
(y—1)?
_ -2y —(z+y?)
(y—1)

We simplify. ]
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3 \
Find derivatives of z(x,y) = x-i;yl up to the 2nd order.]
1
Z; = Fv
, @)y y—1) - (e +y*)(y - 1),
Py = (y—1)2
Y
O+ 2y -1~ (e +yD)(1-0)
(y—1)?
_ 27 -2y — (z+y?)
(y—1)
- y2 —2y—=x
(y—1)?

We simplify even more. ]
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+ 9?2
—1

Find derivatives of z(x,y) = up to the 2nd order.]

/ 1 Z/ZQQ_Q?J_QT
y—-1 7 (=12

[The first derivatives have been found. ]
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2 *
Find derivatives of z(x,y) = +y1 up to the 2nd order.]
1 Y2 —2y—=x
2h=——, 2 == I =0,
R R N TRV
2y =0

e To find 2, we differentiate 2/, with respect to z.

e Since z; does not involve the variable z, it is treated as a constant
and the derivative is zero by the constant rule.
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2 '
Find derivatives of z(x,y) = ’ +y1 up to the 2nd order.]
y—

1 Y2 —2y—=x
! ! "
= , =) . =0,
RIS U A (TS VP Faz
ZII :0

xrx

I

fy=—1-(y—1)2.(1-0)

)
e To find z;, we differentiate 2} with respect to y.

e Since the expression for ,z’z does not involve the variable z, it

is a one-variable function and the partial derivative is the usual
derivative.
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Find derivatives of z(x,y) = +y1 up to the 2nd order.]
y—

1 Y —2y—=z 1
f = — g = i = O, ,” =
T U N TS VR o T Ty 1)
zn. =0
" -2 1

Zﬂcyzil'(yil) '(170):7(3/_1)2

We simplify. ]
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2 *
Find derivatives of z(x,y) = ’ +y1 up to the 2nd order.]
y—

1 Y —2y—=z 1
&, = , A= =0, 2 =—-—
Coy-1 Y (y—1) o T (y—1)?
o Q=2 -1 - -2 —-2)-2-(y—1)-(1-0)
g -1
4 )
. . : , Y —-2y—=z
e To find z;'y we differentiate z, = W with respect to y.
Since y is in both numerator and denominator, we use the quotient
rule.
e The expression (y — 1)? is differentiated by the chain rule.
o

(©Robert Matik, 2006 B



3 \
Find derivatives of z(x,y) = x-i;yl up to the 2nd order.]
1 Y —2y—=z 1
/:_v /:7v //:0v no_ -
BTy YT -1y Fo o T Ty -1
oY= -1 - -2 —-2)-2-(y—1)-(1-0)
v -1
— 12— (y? — 2y —
(y—1)

We take out the common factor 2(y — 1)
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2 *
Find derivatives of z(x,y) = x-i;yl up to the 2nd order.]
PR R ey L R S S S
Coy-1 Y (-2t T e (y—1)?
oY= -1 - -2 —-2)-2-(y—1)-(1-0)
vy = (y — 1)
Y
(y—1)*
o, o+l
(y—1)°

We simplify the numerator by expanding the power of the sum and ]
adding the corresponding terms.
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Find derivatives of z(x,y) = x-i;yl up to the 2nd order.]

1 Y —2y—=z 1
I‘:— 127 ”:O I.I:_
BTy T o e ST T g

v _ Qy-2H-1°-(*-2y-2)-2-(y—-1)-(1-0)

h -1
—1)2 = (y?2 =2y —
(y—1)
z+1
= 27(
(y—1)°
All derivatives up to the second order have been found. ]
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Find derivatives of z(x,y) = arctg J up to the 2nd order.]
x
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Find derivatives of z(x,y) = arctg = up to the 2nd order.]
x

~

!/
Gy =
1+%

e We differentiate the arctg(-) function by the rule

1
- f'(z) | (formula for arctangent and

(arctg f(x))/ = T @

the chain rule).

factor and the power function, i.e.

y_.
Z=y.
x

x|

e The expression = is differentiated as the product or the constant

.
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Find derivatives of z(x,y) = arctg = up to the 2nd order.]
x

1 z? y
zl = cy- (- = 2
T+ g v 22 +y? a?
(We simplify. Among others, we use )
1 _ 22 - 22
1+4  a2(1+%) o+9°
and .
[ —
-
. Y
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Find derivatives of z(x,y) = arctg = up to the 2nd order.]
x

1 z2 Y Y
Z/: - (=1 172:77.—:—7
43 1+g_§ Yy ( ) x2+y2 172 m2+y2

(©Robert Matik, 2006
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Find derivatives of z(x,y) = arctg J up to the 2nd order.]
x

2
- (=2 =—_* Y ___ Y
2y T y-(=1z 22 + 2 a2 22 + 12
1
Z, = — . =-1
1+2 =
4 1 \
Formula | (arct x))) = ————f'(x) | is used and the expression
(arctg(f(z))) 1+f2(x)j( ) p

function, i.e.
N

4 is treated as a product or the constant factor and the power
x
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Find derivatives of z(x,y) = arctg J up to the 2nd order.]
x

1 z? Y Y
Z/ - (=1 172:77._7f7
To14y v (=) @ = qf @ z2 + y?
T 1 11:30721
Y144 oz 2 4+y? x
We simplify. ]
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Find derivatives of z(x,y) = arctg J up to the 2nd order.]
x

1 x2 Y Y
Z/ - (=1 172:77._7f7
To14y v (=) @ = qf @ z2 + y?
WSS S YN N S
Y 1+3;_§ €T 1.2+y2 T x2+y2
We multiply and cancel z. ]
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Find derivatives of z(x,y) = arctg J up to the 2nd order.]
x

P Yy ; €
BT TRl | T 22|
[The first derivatives are known. ]
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Find derivatives of z(x,y) = arctg J up to the 2nd order.]
x

/ Yy

e = "5 5 |
z 932+y2

!’

Zy—

T

22+ 92 |

2 =—y-(=1)- (#®+y>) 2 (22 +0)

We differentiate z/, = —y - (#* + y?) " with respect to 2. The factor
(—y) is a constant multiple and the constant multiple rule is folowed
by the chain rule for (22 +y*)~*.
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Find derivatives of z(x,y) = arctg J up to the 2nd order.]
x

!/

Zp =

Y

IZERE

!’

Zy—

T

2 +y2 |

2 =—y-(=1)- (@*+y>) 2 (22 +0) =

2xy

@+

We simplify.

J
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Find derivatives of z(x,y) = arctg J up to the 2nd order.]
x

o =Y O
@ 21y |V T 2y
2xy
2 2\—2 _
Zyp =~y (=1) - (z° +y7) '(2x+0)*m
oo L @4y -y (0+2)
Yy (x2+y2)2

We differentiate 2/, = —

with respect to y by the quotient rule.
(L'Q b yQ
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Find derivatives of z(x,y) = arctg J up to the 2nd order.]
x

S __ Y ST
z 22+ o2 | YT p2 42 |
1 2 2\—2 2ry
Zgr = =Y (=1) - (" +¥7) '(2x+0):m
oo L@y -y (042y) @ty
zy (22 + y2)2 (22 + y2)2
We simplify the numerator. ]
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Find derivatives of z(z,y) = arctg J up to the 2nd order.]
x

= P T
Ry = x2+y2v Zy_x2+y2'

" 2/ 2N—2 2xy

2o ==Y (—1) - (z° +y°) .(2x+0):m

2 :_1~(g;2+y2)7y,(0+2y):_ $2*y2 _ y27$2
zy (22 + y2)2 (22 + y2)2 @2+ 2)°

We multiply the fraction by —1 which stays in the front of the fraction.]
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Find derivatives of z(x,y) = arctg J up to the 2nd order.]
x

! Y / €T

2y =

———— | |z i=——]|
932+y2 Y 9’52+y2

2xy
" o (=1) - (2?2 2\=2 . (9 0)= ——""7
oo L@y -y (042y) @y |yt
Ty (932+y2)2 - (m2+y2)2 - (932+y2)2

"

zgy = (=1)- (2 +¢°)7%- (0+ 2y)

We differentiate z; =2 - (2% + %) " with respect to y, treating z as a |
constant and (22 + y?)~!
(@® + 4?).

as a power function with inside function
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Find derivatives of z(x,y) = arctg J up to the 2nd order.]
x

S o =T
- 1,2+y2 ! Y 932+y2 |
" c 52 me
=y () G 0 =
S :_1.(x2+y2)*y'(0+2y):— it = v
wy (22 + )2 (@ +92)2 (22 +92)?
B 2xy
Zygy = (=1)- (z> + %) 2'(0+2y):_m
We simplify. ]

(©Robert Matik, 2006 B



Find derivatives of z(x,y) = arctg J up to the 2nd order.]
x

P
x 22+ o2 | YT p2 42 |
" 2 2\—2 2zy
Zpp = =y~ (=1) - (2 +y7) '(2x+0):m
oo L@y -y (042y) @y |yt
zy (22 + y2)2 (22 + y2)2 (22 + 42)2
_ 2zy
Gy = (@49 04 ) =~
All derivatives have been found. ]

(©Robert Matik, 2006 B



Find derivatives of z(z,y) = /1 — 22 — y? up to the 2nd order.
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Find derivatives of z(z,y) = /1 — 22 — y? up to the 2nd order.

7y =5(1-2% —y?) 7% (—22)

N =

1
We use the power rule with power 3 and the chain rule

(Fo@)) = F(g@)) ¢ (@)
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Find derivatives of z(z,y) = /1 — 22 — y? up to the 2nd order.

1 73
2] — g Y29y = —
%= (= =) ) =
We simplify ]
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Find derivatives of z(z,y) = /1 — 22 — y? up to the 2nd order.

1 1/2 _ x

Zp = 5(1—30 -y%)” (_%)__7@
1 _

2 =5 (1-a® =)V (-2)

1
We use the power rule with power 3 and the chain rule

(Fo@)) = F(g@)) ¢ (@)
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Find derivatives of z(z,y) = /1 — 22 — y? up to the 2nd order.

1 T
P 21— a2 )2 (o) = —
R O s
1 _ Y
I 21— g2 — ) V2 = -
7 = 5 (1 —a” —y") 7/ (=2y) oy
We simplify. ]
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Find derivatives of z(z,y) = /1 — 22 — y? up to the 2nd order.

o Yy
Y 1— 22 —y2

We use the quotient rule
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Find derivatives of z(z,y) = \/1 — % — 42 up to the 2nd order. |

l 45 - Yy
’ 1— a2 —y? & 1— 22— 2

v/1 — 22 — y2. This removes the composite fraction.

(©Robert Matik, 2006 B
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Find derivatives of z(z,y) = \/1 — % — 42 up to the 2nd order. |

Z/_—# JV— Y
v 1— a2 —y? & 1— 22— 2
v 1y/1-—22—y2—z. 1. (1—-2%—y?)~V/2(—2x)
xx T 171,27y2
(== 4s® P

(1—x2— y2)3/2 B (1—22— y2)3/2

We simplify. ]
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Find derivatives of z(z,y)

= /1 — 22 — 42 up to the 2nd order. |

VR z JV— Yy
’ 1— a2 —y? & 1— 22— 2
7 1-4/1—22—9y2—2- % (171,2 y2)’1/2(—2z)
e = 1—a2 y2
(1-—=2?—y?) +a° y?—1

- (1—a22—y2)3/2 — (1—a?—y2)3/2

==+ (-3) 0=

LY

We write the derivative with respect to x in the form of

2l =~z (1 —2® —y?)7'/2, treat x as a constant (we differentiate
with respect to y) and use the constant multiple rule and the chain

rule.

(©Robert Matik, 2006 B



Find derivatives of z(x,y) =

V/1— 22 — 42 up to the 2nd order. |

. Y
@ = 1—a2 g2 Y 1—22—y2
y o l/Toa? g2z 1. (1—a?—y2) 1 2(~20)
ez — 1—22—y?
(-2 -y +a? y> —1
== (1—a22—y2)3/2 — (1—a?—y2)3/2
1 _ Y
"no_ - 2 2\=3/2/ - g
2, =—x ( 2) (1 =2 —y7) " (-2y) (1= 22 — y2)3/2
We simplify.

l
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Find derivatives of z(z,y) = \/1 — % — 42 up to the 2nd order. |

o T P —
= 1—a2 g2 g 1—22—y?
,_ 1T P a2y (20)
Fer = 7T 1— 22 y2
(-2 -y +a? y* —1
= (1 — 22 — y2)3/2 - (1 — 2 — y2)3/2
1 Yy
no_ _ & a2 o2\=3/2( —_—— Y
Ay = x( 2)(1 T —y°) (—2y) = (1— 22— 42)3/2
2
-1
Z// . €z

yy (1 — 2 y2)3/2

H /A I " 1
An evaluation of 2z, is similar to z,. I
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Find derivatives of z(x,y) = (* + y)ewz_y up to the 2nd order.

(©Robert Matik, 2006 B



Find derivatives of z(x,y) = (* + y)ewz_y up to the 2nd order.

2t =2z - e Y + (:L'2 +y)- 6127’1/(217)

Product rule
(w-v) =u-v+u-v

[ <] (©Robert Matik, 2006 B



Find derivatives of z(x,y) = (* + y)ewz_y up to the 2nd order.

2 =22 V4 (2% +y) € V() = 2ze” V(2% +y+1)

We simplify by taking out the factor e Y.
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Find derivatives of z(x,y) = (* + y)ewz_y up to the 2nd order.

) 61279(293) = 29369327?4(932 +y+1)
' =1V 4 (22 4 y) et V(1)

We use the product rule

(w-v) =u-v+u-v

(©Robert Matik, 2006



Find derivatives of z(x,y) = (* + y)ewz_y up to the 2nd order.

)- e TY(2e) = 2ze” ¥ (2 4y + 1)
) e” V(1) = e TY(1 — 22 — 3?)

We simplify by taking out the factor e Y

(©Robert Matik, 2006




Find derivatives of z(x,y) = (* + y)ewz_y up to the 2nd order.

2 =22 e” V4 (2 +y) € V() = 2me” V(2% +y+1)
=1V 4 (a2 y) e TV(=1) = 7 V(1 -2 —y?)

2! = 6127’1/(217) - (223 4 2zy + 22) + exzfy(G;UQ +2y+2)

xrx

(We write the derivative 2! in the form
2 =" Y. (22° + 2zy + 2z)
and use the product rule

(u-v) =u -v+u-v

-
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Find derivatives of z(x,y) = (* + y)ewz_y up to the 2nd order.

2 =22 e” V4 (2 +y) € V() = 2me” V(2% +y+1)
=1V 4 (a2 y) e TV(=1) = 7 V(1 -2 —y?)

2= ™Y (2z) - (223 + 2y + 22) + em27y(6$2 +2y+2)
= 26””279(2334 +22%y + 222 + 322 +y + 1)

2
We factorize, the repeating factor is 2e” ~Y.
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Find derivatives of z(x,y) = (* + y)ewz_y up to the 2nd order.

2 =22 e” V4 (2 +y) € V() = 2me” V(2% +y+1)
=1V 4 (a2 y) e TV(=1) = 7 V(1 -2 —y?)

2= ™Y (2z) - (223 + 2y + 22) + em27y(6$2 +2y+2)
= 26:627?4(2934 + 222y 4+ 222 + 32% + y + 1)
= 2e”2_y(2x4 +22%y + 522 +y + 1)

We simplify in the parenthesis. ]‘
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Find derivatives of z(x,y) = (* + y)ewz_y up to the 2nd order.

2 =22 e” V4 (2 +y) € V() = 2me” V(2% +y+1)
=1V 4 (a2 y) e TV(=1) = 7 V(1 -2 —y?)

"

2y =" TN (2w) (1 -2 —y) +e” Y (—22)

We start with , )
z; =e® V(1 —2® —y?)

and differentiate with respect to x by the product rule

(u-v) =u -v+u-v

(©Robert Matik, 2006 B




Find derivatives of z(x,y) = (* + y)ewz_y up to the 2nd order.

2 =22 e” V4 (2 +y) € V() = 2me” V(2% +y+1)
=1V 4 (a2 y) e TV(=1) = 7 V(1 -2 —y?)

2y =" TH20) - (1— 2% —y) + ¢ ¥ (~2a)

= 23569”2*9(1 -z —y—1)

2
We factorize, the repeating factor is 2ze® ~Y.

(©Robert Matik, 2006 B



Find derivatives of z(x,y) = (* + y)ewz_y up to the 2nd order.

2 =22 e” V4 (2 +y) € V() = 2me” V(2% +y+1)
=1V 4 (a2 y) e TV(=1) = 7 V(1 -2 —y?)

By = 61271(235) (1-2®—y)+ Y (—2z)
= 29369527?4(1 —z2—y—1)

= —2me”2_y(x2 +y)

We simplify. ]‘
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Find derivatives of z(x,y) = (* + y)ewz_y up to the 2nd order.

2 =22 e” V4 (2 +y) € V() = 2me” V(2% +y+1)
=1V 4 (a2 y) e TV(=1) = 7 V(1 -2 —y?)

no_ x?—y 2 w?—
2y = e (1) (1 2 —y) eV ()

(To find 2y, We start with
ZI _ e:z:z—y(l o T2 —1 2)
y - e J
and use the product rule

(u-v) =u - v+u-v.

.
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Find derivatives of z(x,y) = (* + y)ewz_y up to the 2nd order.

2 =22 e” V4 (2 +y) € V() = 2me” V(2% +y+1)
=1V 4 (a2 y) e TV(=1) = 7 V(1 -2 —y?)

= V(1) (L—a® —y)+e” ¥ (-1)

= (-1)e*" V(2 —2® —y)

The repeating factor is (—1)63”2_1’ m
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Find derivatives of z(z,y) = en v up to the 2nd order.

(©Robert Matik, 2006



Find derivatives of z(z,y) = e " up to the 2nd order.

2 2
2 =" TV .2z

The chain rule
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Find derivatives of z(z,y) = e " up to the 2nd order.

2 2
2 =¥ TV .2z

/_$2+2
zy=e" TV -2y

The chain rule

(©Robert Matik, 2006



Find derivatives of z(z,y) = e " up to the 2nd order.

2 2
=¥ Y L2

]~

2 2
2l =eT TV .9y

2 2 2 2
2 =" V2. 22 + 7TV .2

<

The product rule

(uw-v) =u - v+u-v.

[ <] (©Robert Matik, 2006 B



Find derivatives of z(z,y) = en v up to the 2nd order.

2 2
=¥ Y L 2p

2 2
=e” TV .9y

2= N2 2p 4 e” Y 2 = 2@12“/2(1 + 21%)

Simplifying. ]‘
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Find derivatives of z(z,y) = en v up to the 2nd order.

2 2
=¥ Y L2

]~

2 2
2l =eT TV .9y

g = et oz 2z 4 e” TV L2 = 2@12“/2(1 + 22%)

<

2 2
" 9., LT +y“ o,
Zypy =2T-€ 2y

The constant multiple rule.

|
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Find derivatives of z(z,y) = en v up to the 2nd order.

— Y 9y
="t 9y
2= N2 2p 4 e” Y 2 = 2@12“/2(1 + 21%)

2 2 2 2
2! =2z .e® TV 2y = dzye® 1Y

Simplifying. ]‘
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Find derivatives of z(z,y) = e " up to the 2nd order.

2 2
2 =¥ TV .2z
I
Zy=e" TV -2y

g = N2 2r 4 e” Y 2 = 2@12“/2(1 + 21%)

2 2 2 2
Zpy, =2z - €% TV 2y = dpye™ TV

2 1,2 2 1.2
2 =e TV 2y 2y 4+ e TV L2

The product rule
(uw-v) =u - v+u-v.
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Find derivatives of z(z,y) = en v up to the 2nd order.

2 2
="t 21

2 2
= %ty

8~

g = N2 2p 4 e” Y 2 = 2@12“/2(1 + 21%)

<@~

2 2 2 2
2! =2z e® TV 2y = dzye® 1Y

2 = ety oy 4 e T L0 = 2@”2'”’2(1 + 2y%)

Simplifying. ]‘
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That's all ...
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