
  

 '      آرڈر۔۔۔۔۔۔۔#۔              (i)

 ' آم  + ۔۔۔۔۔۔۔ #۔   linear PDE       (ii)

 = Auxiliary 8وات ۔۔۔۔۔۔۔#۔      (iii)

  (a) parabolic  (b) hyperbolic (c) elliptic (d) none   #   (iv)

 H   partial Iرم F  G۔        G   PDE (v)

   auxialry = PQ  Charpit’s (vi) 8وات JKLMNO۔

r − 2s + q2 = 0

Pp + Qq = R

r − 2s + t = sin(2x + 3y)

∂2z
∂x2

=
∂z
∂y

p, q, r, s, t
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  ' +  ۔۔۔۔۔۔#۔    (vii)

  8heat = dimensionalوات ۔۔۔۔۔۔  #۔  VWا  (viii)

laplace (ix) 8وات  JKLMNO Gcylindrical coordinatesI۔ 

 8وات I   دو JKLMNO G  dimension۔  wave (x)
 

     :[\ +  2۔

  compatible      اور      د_]  (show that) ^ 8وات 3۔
 c اور اa + bم \]۔ 

   :[\  Classify  I PDE  4۔

    :[\ +  5۔

hں  , : [\  +  j  PQ  k   seperation  k variable I PDE  6۔

cboundary conditions۔    اور     

G  m + \]۔ 
noVp
q
oVrارڈI st I    Laplace  =  8وات    7۔

 I ڈراw\]۔  y وx 8وات  
qp
z{
q
o|
}
~
  ڈا VWا  8۔

y وx 8وات I + \]۔ 
qp
z{
q
o|
}
~
  ڈا VWا j PQ k  D’Alembert  9۔

(D3 − 4D2D′ + 4DD′ 2 )z = 0

z(x + y)p + z(x − y)q = x2 + y2

xp − yq = xx2p + q = xz

uxx + uyy = uzz

D3 − 6D2D′ + 11DD′ 2 − 6D′ 3 = 0

uxx = uy + 2u

u(o, y) = 0
∂
∂x

u(0,y) = 1 + e−3y

∂2u
∂x2

+
∂2u
∂y2

= 0

∂2u
∂t2

= c2 ∂2u
∂x2

= 0
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 j PQ k Charpit’s   I + \]۔    10۔

  familyٖ =  V
q

�� = 8وات aم \] �  V
q

�� اس  11۔
 � orthogonal #۔ 

   :[\ +  12۔

     I + \و � ذ� G دى �    13۔

۔   اور   �ات t Iرى \]: 

 (region) ر� I  �dimensionalارت = 8وات  VWا  14۔

  
  � �� [\ + � k  

 # � ���   �        u finite (i) ر� # ��
               (ii)               

     �
�

�    � ت ��  (iii)     

  
  
  

px + qy = pq

x(x2 + y2 + z2) = c1 . y2

(D2 − D′ − 3D + 3D′ )z = xy + ex+2y

0 < x < π , 0 < y < π
∂u2

∂x2
+

∂u2

∂y2
= 0,

u(0,y) = u(π, y) = u(x, π) = 0u(x,0) = sin2x

∂2u
∂x2

=
1
k

∂u
∂t

0 ⩽ x ≤ π, t > 0

t ⟶ ∞
u(0,t) = u(π, t) = 0

u = {
x, 0 ≤ x ≤ π

2

π − x, π
2 ≤ x ≤ π

t = 0

¥x™,X Equation ý0*z6, Å (Surface) Åu: (plane) ™Tangent X4

:Æa 6, ~0*z (Direction) Å‚ Ð X5

¥x™,X Directional Derivative

Å7¥x™,X X6

ìX  R (region) ¸annular ÆÖ@» Zzg Circles "Ûn™z#Šz X7

Å7¥x™,X

ìX Segment J-Zq-Ñí (1,2,1)Ð(0,0,0) 0*z   C ˜V Å7¥x™, X8

¹gxÃÒyZzgU*"$™,X (Green's) ¤/ß X9

uuuu’’’’ääää!!!!‰‰‰‰ççççÝÝÝÝ

ÌƒÇX Continuous 6, ƒÂz{ differentiable 6, »: Zzg U*"$™z#Z¤/ X10

¥x™,óg»zIVÆ@*, (value) Šg maximum Å ƒÂ , ˜V X11

(s.t.the constraints)

™CìZzg"Ûn™z# lie~Octent ì'#¬ Portion » (Plane) Zk™  S "Ûn™z#u: X12

(field) ZzgzIì S ìZ¤/Zz6,ÐŠ¬Y@*ìXu: Counter Clock Wise ì' Boundary Åz{ Surface

™,X (verify) ¹gxÅ¤& Stoke's Æa

Æ§jÐ¥x™,X Triple Integral óVolume » ellipsoid X13

¹gxÃU*"$ZzgÒy™,X Divergence X14
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