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UYARL Bu belge, el yazisi ders notlarindan Clavde (Anthropic) yardimiyla dijitale aktarilmistir.
Yardimcl kaynak olarak hazirlanmistir; hata veya eksik igerebilir. Litfen orijinal notlari ve ders
kaynaklarini esas alin.

NOTICE This document was transcribed from handwritten lecture notes with the help of
Claude (Anthropic). It is meant as a supplementary resource and may contain errors or
omissions. Always check against the original notes and official course material.

Sali, 13

Uyg 1
a = a = a g e
= 8.+ — bl .
tirev alici aXeX ay %y " azez Nabts OPQYO\tOYU
Gradyan
f(x, y, 2) fonksiyonu olsun skaler (Brn: ax + by + c2)

of ., of,  Of 4 e s
= —ext —eyt — :
Vf(x vy, 2) axex 3 ey 3 e Gradyant vektdreldir
* = grad f

skaler vektdy
—>{ grad ———>

Diverya.h.('

A = Axly + Ay8y + A28>

iR - 0 0 0 = 1 =
V‘A:dIVAL:( +eg+$e2> (Axéx + Ayey + AzEz)

x> oy
i 0A
divd = X, Oy, ORe
ox oy 0z

vektdr — skaler

Ge 8x=1 & x&x=0
G 8y=0 & x&y =&
Gy X &y = —&-
Gy X &5 = &y

x — y — 2 (ddngisel, ok 2'den x’e geri déner)

TClaude notu: muhtemelen son terimde 0f{dz olmali.
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Vektir analizi: grad, div, rot ve koordinat cistemleri

éx &y e
0

vxA=lo 2 0
rot A - ox ay 02
Ax Ay Az

x 0z ox | ¢ ox dy | °
Velktoy velktdr

konum vektdri: ¥ = xéx + yéy + 2é-

r=(x—xp0)éx+ (y—Yyo)éy + (2 —2p)e-

7l =r=\/(x=x0)2 +(y—y0)? + (2 - 20)?

\

= —% u_3/2Z(x—xo) = -

V(x=x0)? + (4 —yo)? + (z — 20)?

oxr oy r I 0zr °

1 |- (2

\/(x—m)z + (y—yo)? + (2 - 20)?

f(v)
1
flu) = NG
ofv) _ 9 < 1 > 11 312

du v\ u 2

|Gc=x0)2 + (4 - Y0)? — (2 — 20)?| = 2(x—x0)?

X —=X0

[(x = x0)? + (4 —Yo0)? + (2 — 20)?

]3/2

2Clavde notu: muhtemelen +(z — 20)? olmal.

Claude ile dijitallestirildi + hata igerebilir / Digitised with Claude + may contain errors

2/6
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01 _  yYy-yo o1 _  z2-2
3/2 T 3/2
dyr [¢-)] / oz r ) /
grad <1> =1 [ 35 [(x— x0)éx + (Y —yo)éy + (2 - zo)éz}
’ [(x=x0)? + (4 = yo)? + (2 — 20)?] .
_1/,,3 ’
1 r
grad <r> =3
2) [* rotgradf= 0 Bdyle oldugunu gdsteriniz.

f(x,y, 2) skaler bir fonksiyon
radf = ge + a'fe + ifé?
4 T ax dy 7 0z °

- -

éx &y é:

o 90 0
rotgradf =35 3y 0z
of of of
ox 0y 02
—l o 9.9
Ox 0y 02
_ g e 0%
" 2902 " pxoy™ " azox
. ( 0°f < 0°f L A% )
T2qox%2 T p20y™ T ax0z
=0

3) A = Axlx + Ayy + A28
div rot 4 = 0 oldugunu gdsteriniz.

- A
rotA = aAZ_aﬂ X+ %_642 e, + a_y_% e.
dy 0z 0z ox ox dy
dIVYOtA—g a&_a#}y L0 0 an_aAz 191 ) aﬂ_%
ox | 9y 0z dy ox 0z | Ox dy

_ 924, 824g+_62AX aZAz_kasz 02A,
0x0y 0x0z 0dyodz OJyodx 0z20x 020y

divrotA =0

4) f(x,y, 2) skaler fonksiyon A(x,y, 2) vektsr

div (F- A) = FdivA + A - grad f oldugunu gdsteriniz.

Lo 0 d 9
div (FA) = a(mx) + F(fﬂy) + E(Fﬁrz)

QA of oAy, O oA of
{Fax Foxaw } [ dy Agag 5% %52

Claude ile dijitallestirildi + hata igerebilir / Digitised with Claude + may contain errors 3/6
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0A
F[aAX —J %]+Axg+4g%+ﬂzg

— + +
ox dy 0z ox 0z
div A
of , of ., of .
{gmdf: 3 ¥ aey + 6262}

= fdivA + A - grad F

*S)
[, . cross product
rot (fA) = frot A — A x grad f

{fﬁ = FAxBr + fAy8y + mzéz}
0 0 . 0 0 R
= |:ay(f142) - E(ffqy)] Ex + [E(fﬁx) — a(fAz)} ey

4 [%(my) _ %(mx)} g,

= [,0A: of  L0Ay Gl
rot (fA) = {f % + AZ@ = f= —Ayaz} Ex

0Ax of 0A- of
* [f¥+ﬂxt)z_fax i ax]

1

0Ay of L 0Ax of| .
2 g — X a2
t {f ox 1 I ox oy Xay] &2

rot A

- — 0 0Az\ .  [0Ay 0Ax\ .
rot(fA)—fKay 53 +(az—ax>ey+<ax—ay e

of of of of of of
+ (Ao —Ay— | Ex+ [Ay— —A— )36, + (A— —Ax— ) &
K Zag 962)ex ( Y22 Zax> 2y ( Yox X6y> ez}

—ﬁxgmd f

A any) 3

= frotA — A x grad f

Kartezyan koordinatlor

2 P(x,y, 2)

r: konum vektsrd hy O O

h=10 hy 0 | : metrik tensdrl
X 0O 0 hs

o7

l:hxéX:T‘gx é hX:1

ox

or 3

or 3

E = hzez hz = T

3Claude notu: muhtemelen (Ax 0ffdz — A2 3ffdx) olmal..
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Alan Teorici Vektir analizi: grad, div, rot ve koordinat cistemleri
® \p At

C oA

orijinal ¢izim, s. 5

— dl = hedx @+ hydyéy +hsdzés
vzunluk

=dxéx+dyéy +dze;

"I AV = hyhy bz dxdy dz
= dxdydz

Q’/im/ir& koordinatlor

orijinal ¢gizim, s. 6

hp
hg
hz
x=pcosd
y=psind
r=pcospéx+psinpéy+zée
or _ il ol ) o
a'p—coscbeersmd)ey»hpep
hp =1, ép = coshéx +sind ey
or I
%——psmd)ex+pcosc|)ey—h¢e¢
hey = p, ép = —sind éx + cos b éy

x dl=hydpéy+hyddéy +hodzés
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Alan Teorici Vektir analizi: grad, div, rot ve koordinat cistemleri

=dpép+pddéy +dze;
dV=pdpdddz

Kiiresel éaaﬁ/i:ft/ak

e (0 9)

>3

orijinal gizim, s. 6

X =rsinB@cosd
y=rsinBsind
2=rcosB

r=rsinfcosdéx+rsindsindéy+rcosde;

he =1, ér = sinBcospéx +sindsindé, +cosbe;

hg =r, €g = cosOcospéx + cosOsindéy —sinbeé;
_ 5 - 5 - - 4

hp =rsin®, ég = —sindéx +cosbeéy

di = dréy + rdbég + rsin0dd ey dvV = r? sin@ drdo do

$: 0= 2m

0: 0O—m

4Clavde notu: muhtemelen cos ¢ olmali.
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