Linear Approximation

Linear Approximation

Consider a parhcle movti:;g fom point (ab) Yo point latk,bth). T e particle
frovels at a constant speed and the total duration of the motion is 4 second,
Cind n terms of time lin seconds), a formula for he position (x,y).

‘vth
Lxio),y0) = loyo)
N Lxty, N = Ladk, bih)
' oate - dx jdz.
X(t) (i), q())= lavtk,brht)  w! de=k , dt=h

Consider a function fxy) such that its first partial derivatives exist for all points

near (a,0). T (xy) is a point on the \ine segment found above, find o formula
for the vate of change of £ with respect +o t.

£
2¢
7/ N\ -2k 2, kA
X N . -
| | =\:€$+ha\|
¢ t

for o small change in Hme B, et the corvesponding change in x be from a e ax,
the corres ponding change in \ from b e By &md Bf 've the corvesponding
change in £ from flob). Then we have %f'e‘*' at | eco. We want Yo show hat

M =2xlop)- pYX %f] by 8y where  &f = Flar Ax, bt BY) - flap). This af s

colled the Linear Rpproximakion of change in £ when ) chonges from (a0

Yo (ot Bx, ot V).
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Example:

1. N hoo-variable funchion fixy) has selected values gwen oy
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g?_ing e cenhal difference eskimate for %%ls.s,vl.S) and the estimale of
ax (3.5,-1.5) approximate the value of £(3.2,-1.1).

£ )
formula: Cix,y) % Flab) ¥ 5 la,p) (x-0) + 33 la,o) ly-b)
2 £
eshimotes: 5& 13.5,-18)x 0.2 , 'éLx (2,-19)% 3

lineor appro ximation : . a
f32,11y & Fl2.5,-15) + 5513.5,-18)02.2-3.5) + 5513.5,-1.6) LIk 1g)

=85S+ 3(-03)+ 0-2104)
=7L8

2. Let glx,y)= -t Using linear approximation of gixy) at (1,1), estimate
Yre Following values:
(&) the chonge in gixy) when (x,y) changes from (1,1) Yo (1.1,0.8)
(o) ¥re value of 9l1.1,0.8)
(©) ¥he percent chanoe in glx,y) when (x,y) changes from (1,1 o (11,08)
(d) the \inearization of glx,y) at (1,))

IE % (0,0)- BX *3‘% la,b)- By (0) &F = £ (oxbx, bt by) - £ (0,)0)

R=slu-friy 20 -0.15 = £11,08) - £11,)
o™ Z Tocvter - (-2:1) -0.15= £(11,0.8)-J4- %2
-7 -0.15=£(1.1,08)-2

1.85=£(11,0.8)

=7 129" (2y) of
:%; === (z:1) ©) pevcent chanoe = 100- Fio,5
=7
7 chonge = 100-'#°
b= -3 (11-1)% $(0.8-1) =92.5/
=-2(0.)+ $(-0.2)
=-0.05 - 0.1 14)g0xy)= 010,)+ 5R(0,6) (x-0)+ 5] (0.0} (y-b)
=-0.16

= 24 D)X=+ (Z)(y-1)
= 2-3x+TriN-Z
= Z-"ix*qu



Exit Ticket Chain Rule

partial derivatives 2
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Find % and % for the functions below:

1. =2 +22y, y=s+1t, v =5+ 4t

22 2% ox , 2z @
26 - 9% o5 ' ’i

= (2x¥2)\2s) +(2) m
= | 2(Srutrd) (2s) ¥2)

= USPy|pst +Ys 2

L S

_(2x+z)(q)+(z)(\)
=@x+Bt2
=8x +H0
3. 2=" :x, =1, y = cos(2s)

=[otax 4-£2) 2sinlzs)

:0-4(E2) (zsinlzs))
(e e®). sintes)

zs)
22
2t - ‘5? ) 2*
=[-u[‘2>< -0](3e)+(-q £ y(0)
cos.,m(ze -0 +0
- Les-3¢°
cos?(29)

Chain Rule Let z = f(z,y), = g(s,t), and y = h(s,t) be functions of two variables. The
2> and 82 can be found by the chain rules:

2. z=xcos(z)+y*, x=3t+1, y=s5>+1¢

. zZ= :Jc2—|-y2+g, r =sin(t), y = s + t*
x
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