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ya = Io 1- Go = (201-60)/1 -11-+155
"

I - i - -1lb

quotient rule

dy% = ( I - ( t -t ) b) ( o ) - (201-6011-(1--1))

( I -4--1 /b)
2

chain hole

dyJ_= - (2. + Go / 11 - (1--11654-(1--1))

Both get 219 = (201-60111--1)
2b ( I -4--1 /b)
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y =
f- Ix)

(
effect on y when ×

,
9 by 1 unit

dy = ¥
,

dx
,
+ ¥
,
da t -

- -

C

C = y
± it

de = fjdy + ft dr

fly = ¥
,

= ± y
-tr -±

ft = Fg = -±y±r
- £

dc = ± y
-tr - ta dy - Iy±r -Edr



2- = 3✗ 1-

ZY
2- can change when ✗ or

y
or both change .

Total Differential of Z

dz = fix dx t fl
, dy

T ^ T n T
change | change / change
in 2- in ✗ my
JZ

: effect of ⇐ : effect of
Tx ✗ on Z dy y on 2-

dz = 3d× + Zdy
e. g. if ✗ = I & y

= I → z = 5

what happens to 2- if

✗ increases by 4
ey

increases by 5 ?

d. 2- = 314 ) t 215) = 22

Thus
,

2- will increases by 22 .

Profit
✗ = I & y

= I → 2- = 5

fdx=4 fdy=s t.dz = 22

if ✗ = 5 & y
= 6 → 2- = 27
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=
did Zo t %÷odGoFso

1- §Y*=dt + did b
Jb

did
Jzo

=

I - ¥+1b

%÷ =
I

1- ( I - -1lb

From

Example 66 Page 134
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C = f- Cy , r)

1- → y , r → C

-

effect ectect
of
y
on C

of L on C

If = g't )

¥
,

= h'1+1



2- = f- ( ✗ (t )
, ylt ) )

→ 2- depends on ✗ It) 2 ylt )
✗ depends on + & y depends on +

Thus , 2- indirectly depends on 1-

IF = ¥×d¥ + ¥y¥+
T ^ T ^ T

effect of | effect of | effect of

+ on 2- 1- on ✗ 1- on

y
effect of effect of

✗ on Z
y
on 2-

d.+→
d×
I

↳ dy →
dz
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⇐ = ¥ + ¥ ¥ + ÷¥
d¥I+ IFE

¥+ = 6+2 ¥+ = I

d¥ = 2-1 + { y-1-216+3 - 3rd ( t )

D= = 2-1 + 32¥ -31-1+112dt
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y2--3 - ✗
2

Y
= ( 3- ✗2)

¥

&¥ =

. . .

↳ my chain rite
✗
2
+ y2= 3

2- = f- ( ✗ ,y ) = ✗2+42-3 = 0

-
partial derivative
of 2- wrt . ✗

\ partial derivative
of z wrt

. Y



2- = f( ✗ , y ) = 0

dz = IF dx + 25g dy
Since 2- is constant as 2- = -0

,
d 2- = 0

0 = IF dx + F- dy
o = f-'✗ dx t fly dy

1¥ = - ¥;
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impossible to write
y
= fcx )

instead
,

we write 2- = fcx
, y ) = 0

2- = f- ( ✗
, y )

= In ( ✗ + z ) - -12- e×+Y- 3=0

use formula &¥ =
- ¥
,

f- '
✗
= # =

¥ - e×+Y
d ✗

fly = Lz = -2 y -
e×+Y

dy

¥7 = ¥
- e×+y

2 y +
e×+y


