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A function eats a number, chews on it, and spits out another number.

PICTURE
A constant function always spits out the same number, no matter what the input is.
Example: f(z) = 2.

PICTURFE
We call this function 2.

So, 2 sometimes means the number 2, and sometimes means the function 2.
A derivative eats a function, chews on it, and spits out another function.

PICTURE

d
The derivative r knows what to spit out by always following the rules:
x

dx
1) — =1
(1) dx ’
(2) d(dcf) = cj—f, if ¢ does not change when = changes,
T x
dx dv  dz’
d(fg) dg , df
4) === =f =4+ —g.
(4) dx dr  dz g

d
Example: Find &Y i y = ba.
dx

dy  d(bx) dx
—= = =5—=5-1=5.
dx dx dx

Example: Find @ if y = .
dx
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@—d(ww)zwﬁzw-lzm

de  dx dx

d
Example: Find T y=1.
dx

dy_d1_d0y | aa_a
de dx  dx  dx dx = dx dz’

Subtract ;l—l from both sides.
T

dl
S — =0.
© dz
Example: Find dy if y =5.
dx
dy d5 d(5-1) dl
_— = — = :5'7:5'():0
de dz dz dx
oAy
Example: Find —= if y = 6342.
dx
dy d6342  d(6342-1) dl
= = = =6342- — =6342-0=0.
dx dx dz 03 dz 0342-0=0
. ocde o
Example: Find T if ¢ is a constant.
x
de d(c-1) dl
@ d a0
oAy
Example: Find T if y=3z+12.
x
dy d(3x+12) d(3z) d(12) dx
dx dz dz + dx dx * *
Example: Find dy if y = 22.
dz
dy dz?* d(z-x) dr dr
dx dx dx xdac—{—dxa7 S v
Example: Find dy if y = 23.
dz

dy dx®  d(2?-7) o dr  dx?

dx dzx dx dx dzx
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d
Example: Find it y =zt

dx
dy dx*  d(23- 1) s dr  dzd 3 9 3
dx dx dx xdq:+d:rx o o o
... and we keep on going ...
L4y 6342
Example: Find —= if y = x°°*=.
dx
;Ly _ d:r;342 _ d(x6jl41 "T) g3 Z;’B dx;341 o — 26311 1 4 634140310 . 5 — 34040341
x x x x x

... and we keep on going ...

n

d
Example: Find di forn=1,2,3,....
x

n—1
n_1 dx dx

dy  da” d(z" 1 x)

dv ~ dv dx -7 %jL dr
n—1
=214+ (n—1)z"" 2z, since we already found a;l = (n—1)z"2
x
=na" L
dz" 1 e .
and thus we have found = for all positive integers n. (Amazing!)
x
d n
Example: Find @ for n = 0.
dx

dy dz° dl 1 0—1

T =T — =00 =020

dx dx dx “ .

—6342
Example: Find
x
dp—6342 . 6342 2.0 11
dx T dz  dz
On the other hand,
dp—6342 . 16342 _ oo 6342 . d—6342 2 _ 62 g 0541 d—6342 oz

dz dzr dzr dzx
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So
0 — 26342 | 6349,6341 | da 0542 6342
dx '
—6342
Solve for du
x
dx_6342
= —63422 127532 = (—6342)2 6342,
x
Example: Find forn=1,2,3,....
dz™" - x" dx® _dl _0
dx Cdr  dr
On the other hand,
de™" 2™  _ dz" dz™" ne1 dx™"
dx - dx dx A ne dx
So
d —n
0=a"" na" ' 4 :E x"
dx
Solve for
x
d —n
flaz = —nz ™" = (—n)z" "L
dz™ n—1 :
and thus we have found o = for all integers n. (AMAZING!)
x

d
Example: Let y = 323 + 522 + 22 + 7. Find cTy
x

dy  d(3z° +52° + 22 +17)

de dx
d(3z%)  d(bz?* + 2z +7)
= +
dx dx
_d(32®)  d(52?)  d(2z+7)
- dx + dzx + dx
_ d(3x3) . d(5x?)  d(2z) n dr
dx dx dx dx

dz? dz? dx dl
-3 19 hdad
gdaz +5d1’+ d$+7d$

=3-3224+5-20+2-14+7-0=922+ 10z + 2.

d
Example: Let y = —72 713 + 5277 + (6 + 2i)2*. Find d—y
x
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dy d(=Tz73 + 5277 + (6 + 2i)2®)

dx dzx

d(=Tz=13) N d(5z~7) N d((6 + 2i)38)
dzx dzr dx
de—13 de—7 38

X .
=7 - +5 o + (6 + 21) -

= (=7)- (=13)z B £ 5(=7)z7 " + (6 + 2i) - 38 - 387!
=9lz~ ' — 35278 + (228 + 76i)z*".




