MAR-16-2007 FRI 11:35 At HCC BLDG., 1% FAX NO. 206 870 4803 P. 01/08

45.

a1,

48.

49,

[
B, = =

al.

‘fm( T, ¥) = 3(—1)(3z + By) ¥ (8) = ~ Tz R Jay(z,y) = ~ Gt ) Fyu(m,9) = —

SECTION53 PARTIALDERIVATIVES ETSEGTION143 O 73

@ z = f(w)gly) = EEmIHM() 5 = F@)d'v)
(b) z = flzy). Letu = 2y, Then % =y and g,‘ = . Hence Hf gi g: = ;U “y = (w) =y f(wy)
. ’ g 4

fz _ df Ou  drf .
und @ = Ea_q = 0 sz = f(u) = 2 f (2.

(&) = = j (E). Letw = E. Then @ = l and Q:E - _i_ Hene % — Eiu(:;)_u — l _ ,f’(ﬁfa'/ﬂ)
Y Y dr Hy i neE o - = (”‘)y i und

) 7 & 2 ] du dx
8 _dion_ o f 3\ __ uf(zjy)
8y du dy Fiw (_;) ST y

flrawy=a" - 3_1-3?,3 = felr,u) = 427 GEITEN Ffulmw) = _93"9!!2- Then fo(w,y) = 1227 — 6z°,
oy () = —1Bay™, fya(z,p) = —18ay®, and fyy (e, y) = —1822y.

Fley) =h@e+by) = fulo,y) = Sl ) = g Then

3
3z + oy A 4+
4] 1h 15

(3w + 5y)?’

)= 20

and f‘u'u(‘l:J) - (3‘,1:_‘_5;,,)2'

N S _ M) - x) _ x
] T+y (J' }_y) = &= (m + y)g = _‘!_Jy)_a' sy = (_1)( Ty J) GETT)Q‘
Then o y(—}!)(': 4+ -3 = u--——g'y 2 Sy = l(J + U) y( )( ) = J—iy — 2’;,' =L

ety {z+ )3 (e +1)7)? (e+u)? — (z+p* |
e = —ETW —2@@Ay) | —rroy+y®  (@tue-n) -y
(e 0 N PR o Eh

e e i - Do
Eyy = .G‘L‘( 2)(1:+y) q—m

ytan2r =z = ysce®(2z) - 2 = Zysec?(2x), 7, = tan 2z Then
o = 2y(2) scc(27) - see(2e) tan(2z) - 2 = By sed’ *(2) tan(2m), Zry = Drec”(2a),

Zyz = sec? (2m) -2 =2 sec? (2z), and 2y = 0.

o e _
u=e et = wy = e mind, w = e aont. Then ey =& “sint, v = —e " cost,
Uy = —€ " cof b, and uy = —e 7 gin 4,

W= S I,"" = Uy = %(;_r' -- y:)_l/ﬂ EE 1

24/w 2

wy = %(T + )" ‘]"’2(2:@) =4 . Then vy, = %(——I,)(Er o A !

@ - g2 = A L g2
oy = l(—-,l.- (") 3oy = —— 8., (1 fyaem
o ) (2y) 2z 4 y!).’-l/';"uum v(—z) =+ ") = Az 1 4212

e
(m)J ()38~ (x4 gh)are

and ay,, =
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5.

54.

LR

LTH

&8,

5.

Gf.

61.

G2.

w = gain(e - 2y) = e =2 cos(w + 2y)(1) +sinle -+ 2y) - 1 = reos{z + 2y) -~ sin(z + 2y),
Ugy = w(— gin(x -+ 2){2)} 4 cos(w |- 2y)(2) = Feos(z + 2y) — Zasin{x + 2y) and
Uy = cos (- 2y) {2) = Zweos(z -+ 2y,

Uy = 22+ (—Hin{w + (1)) +eos(z 4 2y) -2 =2 coa(m 4 2u) — 2zein(z 4 29). Thus gy = Uy

u=at? =y’ = uw =40y — 2% Uy = Raty — 10y* and uy = 2oty — 100y, tye = By — 104t
Thus 4ty = tya-
m a 24 1/% - 3 e w — _', 1 , - &
w=In a2 Fyt=In{w )T =y u(z®+9%) = wa= SuE gt 2w YL
By 1 1 ,

u -3, . 4 Ty = o -4
e =) )TN = g = T

qm,
o Thus thay =ty

oy = 'y(._l') {""‘J + “2) B (zm) = _m

cw= gt = U =yt ey = et e = (y 4+ 1)e and uy = a(ye! + &) = m(y +1)e,

Uy == (g o+ 1)e¥. Thus vy = thya.

Fla,y) = 3ot + 2% = fo =30 + 30" fan = Buwy®, faay = 127y and f = 120y" + 22%y,
Fua = 3627 -+ 20", fyyy = T2my.

Flot)y =ate™ = fi =2 (e ™), fu = B, for = (—ePe™) = —cP2®e ™ and
Fuw = 2(—ce” ™), frnn = 2 —ce™) = —20e""

Jle, y, 2) = cos(de + 3y 4+ 3z) =

[ = —sin(de - 3y + 22)(4) = 4 sin(da +- 3y -+ 22).

Fay = —4cos{dir + 3y - 22)(3) = —12cos{dx 4+ 3y 4 2=),

Fags = —12(—sin{dw -- 3y -- 22)}(2) = 24sin{dx + 3y + 2z) and

£y = —uin{Az + 3y + 22)(3) = —3sin{dw -+ 3y -+ 22),

Fus = —Scos(dr - 3y + 22){2) = —6 coa(da - 3y -~ 22),

Tyaz = —6(— sin{dw + 3y -+ 22)){2} =12 gin{dx + 3y -- 2z).

Flr o) = vlnfrs™™) =

: 1 o 240 rs®t® . S vo3g3
= —m («21%) + In(rat*) -1 = Pyl Inf{rst*) = 14 In(rs™£7),
. 1 2 L . 2 o

Jra — g (2rat?) = 5= umt, frge = —2a = =z and frae = (.
w—&taing = i;—; = " ennd - sinb - e (1) = " (confl 4 v aind),

a_’t." = e (sinf) + (cosd + reind) e™ (6) = & (sind + fcon @ - rfsin ),
&r Ao
ey ; ; . f
Hd"' Lj}() =" (Auin) 4 (sinf + Heosd 4 rosind) - e (@) = e (2uind - Bcas @ + il uin ).
I ‘
s =uyo—w=ulv —w)’* > % = ‘u-[%('u - 'Ll.r)‘1/2(—l)] = —Llu(o —w) "5
PRt
&z e S DR S LA BERNUE DR TC
Bu e _é""’(,_‘l'('” —w) ('L)) G U By i o = w)

P. 02/08
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- S _, 8%y . i
— — . =1 _ ' | _ n _a o T
B3 w = e z2{y + 2z) > = (y + 22) By Oz =—(y-+2)7%(1) = {y-b22)72,
& B } 4
Bz By dz = (= 2y + 22) (2) = Ay +2z)7% = m and
o Su P g BPw

-22) (1) = —x(y - 22)72%, = )7, ——— =0,
By = w(=1)(y + 22) 73 (1) = —z(y -- 22)  Da By (v +22) 2T oy 0

fi .
R _ _ Fu horwice S _ o hoee =
0. u=g* Ma=0,orifb=00r |,orife=10,1,0r2 2, then Y By a8 = ). Otherwise T~ ooy z
u a 5 'y
33- r(c—l):r boo—2 EE?E_C((‘_J)(CHQ)T“Z’DZE— ayau,s =bc(c-?|)(c—2),r-“ =1 o= ‘!
8B . My .
W =blb— De(c — 1){e - DB " 252 and &r—gyfﬁ = ab(h — L)e(e — 1)} e — 2yzHlyh 58,

2) - f(3,2)

A 3 . , S
68, Ry Definition 4, 7,(3, = ]|rn F@ -+ by which we can approximate by considering i = 0.5

b= h
‘ £(35,2) - £(3,2) _ 22.4~175
= —05 T o= a2
and b = —0.5: fx(3,2) 0E 0 9.8,
F{2.5,2) - f(3,2 10.2 — 17, . .
Fu(3,2) = J25, E_J[] EJ (3,2) -0 - ;’7 B _ L4.6. Averaging these values, we estimare f..(3, 2) to be

3 2y — * 3
approximately 12.2. Similarly, f,.(3,2.2) = Iu'nJ JB h’z'*f) f(3.2.2)
j—y A

J{8.5,2.2) — F(3,2.2) _26.] —15.9
0.5 - 0.5

which we can approximate by

considering /o = 0.6 and h = —0.5: f.(3,2.2) & = 20.4,

JU2.5,2.8) — £(8,2.2) 0.3 150
=(3,32.2 =

Fa( 2) = ~0.5 —0.5
To estimate fz,,(3, 2), wo first need an estimate for f={8,1.8):
J(3.5,1.8) — £(3,1.8) 200181

= 13.2. Averaging these values, we have J:03,2.2) = 16,8,

fo(8,1.8) = o3 ST =38
. (2.5,1.8) — £(3,1.8) 125 — 18] )
o Fr(3,1.8) = I( —)D Ef( ) = ')_0 ;8 L 11.2. Averaging these values, we get [, (3, 1.B) = T.5.

it . L. - . . ..
Now fio, (o, y) = E}_l; [falm, y}] und f, (w0, w) is itself a funcrion of 2 varigbles, s Definition 4 says that

C‘;'] . o ([, Y -"‘t:n y | ‘-a:',u —':a‘1i~
Jeplo,y) = EE [fo (2, )] = .']1!’.?} ol y |‘f?;3 Jalz) = fu(3,2) = h_rf%] Ta(3,24 hﬁ Fa(3 J)‘

We can estimate this value using our previous work with fn = 0.9 and A = ~0.2:

, Jx(3,2.2) — [o(3, ) 16.8 -122 .

e (3,2) pp d3AhHs) = Jeldy 2] =2

Feu(3,3) 02 02 8

. 2(3,1.8) — £.(3,2)  T5_1n
Feu(3,2) = L (3, _)n )f (8.3) _ 7 5_0 :&f 2 =235 - Averaging these values, we estimate fo, (3, 2) 1o be

approximalely 23,25,

66, () If we fix y and allow o 1o vary, e level corves indicale that the value of f decreases us we move through P in
the: positive -direction, so f5 is nepative at 17,

(b} If we fix @z and allow g 1o vary, the Jevel curves indicage that the vatue of f increases as we move through P in
the positive y~direction, so f, is positive ut P
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@) for = Bi {#2), s0if we fix y and allow z to vary, fyn is the rate of change of fz a8 2 increases. Note that at

poinis 1o the right of P the Tevel curves are spaced farther aparl (in the 2- -direction) than at points o the lelt of
P. demonstrating that # decreases less quickly with raspect 10z 10 1hc right of P. S0 as we mave through * in

{he positive w-direction the (negalive) value of f; increases, hcm.-: (f'm) = fiy 18 positive at P,

(W) Jzy = B (j Y, 50 if we tix o and allow ¥ to vary, Fay 18 Lhe rate of change of fo as increases. The level

CuTves are cluscr together (in the n-direelion) at poinks above P than at those below P, demonstrating that f
decreases more quickly with respect 1o « for y-values above £. 8o as we move through P in the positive
y-dll.’cclmn the (negative) value of f, decrenses, hence fioy 8 negulive.

&) fuu = [ Ju) . soif we fix z and allow y Lo vary, fyy i8 the rate of change of f, asy increases. The lavel

curves are ClDbt:l’ together (in the y-direction) at points above P than at those below P, demonstrating that f
increases more quickly witl respect 1oy above P. S0 as we maove through & in the positive y-divection the

2]
(positive) value of f, increuses, hence E {f4) = fyp i positive at .

TR P _onyn -7 PO - TR PR
BT w =" tginkr = Uup= ke *F " coskE, Ung = —kZe— R gin b, und wy, = —atk?eT® ¥ P gin k.
Thus o tigr = Ut
6. (D u=1x"Fy = e =20 Uee = 2ty = 2 Uy = 2, Thus Uy + g 7= G and w = z? + ¢* does not
gatisfy Laplace’s Bquation,

(h) u = 2% — y* i5 2 SOltON: Uiy = 20 Uy = —2 80 Mgy + Uyy = 0-
(c) u = & - Bzy? is not a solution: w, = 32" - 3y, vae = G2 Uy = By, Uyy = 62
s . 1
(@) = In /7% & ¥° is a solution: ug = —~( ){:r + 7)Y 2 =
Vot 4yt a? +3°
(x* +v°) —w(22) _ _u® -2 7 -y’
Ugn = - = . By symmeltry, i, o 80 U gy = 0.
Lufe] (E" +,Jg)2 (J _1 y ) y y w (I _l y ) 1 U

{2) u = pinzecoshy + cosrsinhy is a solution:

ug = cosrcashy — sinweinhiy, Uyx = — ginz cogh i — cos painhy, and uy = &sin e ginh y -F cos z copl .

Uyy = Sin @ coih y 4 coswsinhy.
FHu=e"" c-ogy e Veose is a solution: ug = —c ¥ cosy -- &V sin, e, = €0 co8Y + e ¥ cozx, and

Uy = —& TRy 4"V eodz, tyy = —e " copy —e” Y cok .

1 o _a/2 n »
69. Uy = (—%)(mz + 97 22y 2r) = —zlx” + T e 3y-3/2 and

o= ——————
[x2 y'.! 4 =3
_ —nd

o = (2% - y” = —3/7 _ 8 . T T i Y- &
Lz (2 4 ¢° + 2%) w(- Q)(‘T_{J Pt )T (2) __—-"(ﬂ:”+y3-i~z=)'-"/'ﬂ"

a

n

2 — 0s% — TF —y

By symmelry, wyy = ——,._--.-L and Uzz = ———5z+57/3"
Y 8y s Uy (2 - y° + 20)5/2 (12 + o5 + z5)8/R
oty — eyt —af 22—t o

THUS Ui == Thyy + Y=z = (@2 + 12 + 22)%02

70. (3) w = sin(kz) sin(akt) = u == ok sin{lm) cos(akt), we = —a 22 sm(kr) sin(akt),
Uy = kcos(kr) sin(ekt), o = —§? pindkz) sin(nkt}, Thas w, = LTI

P. 04/08
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_ t (a®t® — z*) — 1(2a"1) a“t? 4
(b) u = RE gz o W= (a7 — 722 et Z2)
s = —20%t(a%? - 2*)? + (a2 — z®)(2)(a?t? = ) (2a%1) _ 20" o 6atat
el (@51 — z2)9 T (aFE g

: - Az
R, Uy = (-1} — %) ) = m.

N 26(a*® — 7%)% — 2 (2) (2% — ) (=2x)  2atM — Qta? o gep? 2R 4 Gke®
T (6242 — x4} - (@22 — 4232 = (@2t? — B3

"
Thus tyy = @ ug.

@u=(z—al)+ (z4+at)® = wu= —fa(c —at)® + Ga(x + at)®,
Uy = 30a*(z = at)® + 30a° (@ + at)*, uz = 6(z — at)® + B(x + at)®, wpy = 30(z — ut)? + 30(z + at)*.

Thus gy = a%u,,,

o

8

U = —a2 sinfz — at) — m.

@ w=cinfw—af)+In{z+at) = u=—a cos(x — at) - ﬁ
T

‘ . 1 a
e = coa(x ~ at) + penpeli sin{x — at) — G ra)t Thus tee = 0™ Uga.

o .f(t"} - g(w)] = M@ 0 dﬂ(‘“)ﬂ{g — ﬂf’('”) _ a.g"('w) and

N letv=2+qt,w=u — at. Then us = Bi - A Bl ERY,

_ daf ('”)a; ag (w)] _ alaf”

have 1z = f'(v} + g’ (w) and w,, = F7(0) - g (w). Thus uy, = 0 u,,.

wyy (v) + g (wW)] = a*[f" () + g”(w)]. Similarly, by using the Chain Rule we

R Foreachi,i=1,...,n, Bu/dz = get® tea2artanan and 8% /Bed = pletivitagza b tanan Then

#u 9 Ay

: n 41 b A e e el ; — g .

—Bmz + _a = Ha 4 _'Bﬂ.ﬂ - (ﬂ.? - a% N a;)enla.l Fonmn - Finan gl Ttageat-tanan _ o ginee
1 o .
af +aj -0+ an = 1.

Bz = e+ ye’, 2y = ye®, 8%2/003 = ye*. By symmetry z, = ze¥ - €7, #,, = ze¥ and H%z/8y" = pe¥.

Then 8*z/8z8y® = & and F2/Br By = ¢, Thus z = ze¥ 4 ye" satisfies the given partial differential

equation.
— 0L KD, 50 08 _ abre—1 58 and OF _ arraiao1
M P=bL*K" =0 AL abl*"VKF and Y AL A1 Then
@_ or o—1 g3 - o pr8-1Y I4a—1 gof wprl+A—1
Lo tK g = 4(abl K )+ E(mLoK ) =abLMe KAy ghrvEe

= (& + ALK = (o - B)P

75. If we fix K = Ky, P(L, Ky) is a function of a single variable L, and g% =n -g is a separable differential
_— dFP al WP dL -
equation, Then F e = _/? = ‘/C\: T = in |P| = wln|L| 4 € (KY), where C(Ko)
wan depend on Ky, Then |£) = g= ™ L+ O] and ginee P = Qand L > 0, we have

P grln L ORD) — Ol g i™ O (Ko)L* where C1(Kp) = elia),
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6.

17

78.

74.

80.

B1.

82.

83.

4.

(m&Tmm=—m@mﬂ1+ﬁ4wﬂﬂmmM&UJ}=—MWU%4+HB=—%.
(&) 8T /8y = —60(2) /(1 + 2% + 3" som (2,1}, T = ~120/36 = —4. Thus from the point (2,1) the

femperature is decrensing at a rate of % °C/m in the -direction and is decreasing ul  cate of 1 °C/min the
y=diretion.

By the Chain Rule, talking the partial derivative of bath sidos with respect to Ry gives

OR™Y R 8((1/1) + (1/R2) + (1/1%8)) . 8R a B2
_— _— = . T .
AR BRL 3R, o =R g =R T ae T H
P miRd - dP _ —mAl ., _ mdid s v _mR . FV © ar vV
Y v ve YT p Yer T P mR OGP mi
dp av ar —mAT mR_V_ —m T
= =1, PV =mRT.
hes By AV aT ar Vi P mR PV since PV = m
mir P _mR BT
oy are o " — D — - = — S = = = =
By Exercisc 78, 'V = mftl = P= 7 7150 o v . Also, P1 mRT v 7
AV mit PV ap av. _ PV mi mh
— i = : I — . —~=mh.
a7 = p Simeel= g wehave T or pr=TR v P
. 5 . . T8 .
‘?J—W _ 0.8715 4 0.3965" . When T = —15°C and v = 30 km/h, 7. = 06213+ 0.3965(30) " = 1.3048,
50 we would expect the apparent temperature to drop by approximately 1.3 C if the actual temperature decreascs by
e W L 11.37(0.06)0708 4 0.39657(0.16)y ™" and when 1" = —15°C and v = 30 km/h,
v
% —11.47(0.16)(30) ~08 4+ 0.3965(—16) (0. 16)(30) ™28 &y 01,1592, 50 we would expect the apparent

temperature to drop by approximately 0.16°C if the wind speed increases by 1 km/h.

8K ., 8K _ K AK K

5 .
—— = g, S el = C o = e = K
am 7 dv ‘ol Thus dm  dud g
. o 4. 3 a(at B+ &% — 2ab
The Law of Cosines says that a® = t* + e* — Dbe coa A, Thus E;a ) = o t¢ coﬂ or

Wl

A a4 a
= —2he(— o L /R r !
20 2he(— sin A) o . implying that — Fa bf.. oA . Taking the partial derivative of hoth sides with respeet (0
AA  comA—b A4  boowmA—c
— _n _ _ — o 2 MR oeme =
b gives 0 = 2b — 2e{cos A) — 2be(—ain fL) Bb Thus — i . By symmelry Bo

bezain A he:gin A

felmyy=m-+4y = fu(z,y)=4and fulmw) =8z —y =  fuz(2, y) = 3. Bince fuy and fya are
continnols averywhera but fo, (2, ) # iy (6, 4), Clairaor's Theorem implies that such a function f(z, ) does nat
cxXisl.

Setting w = 1, the equation of the patabola of
intersection is z == 6 — 1 — 1 — 2% = 4 — 24",
The slope of the tangent is &z/dy = —4y. so ul
(1,2, —4) the slope is —8, Parametric equations
for the line are thercfore e = Loy =2 4 ¢,

== —4 — B

P.

-

06/08
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5. By the geomeiry of partial derivatives, the slope of the tangent line is S (1,2). By implicit differentation of
4z® + 9® + 2" = 16, we get Bz o 22 (2 /Bu) = 0 = Oz/0z = ~4¢/z, so when 7 = 1 and z = 2 we have
Oz/Bx = —2. 8o the slope is J.(1,2) = ~2. Thus the tangent line is given by 2 — 3 = —2(z — 1),y = 2. Tuking
the purameter to be ¢ = o = |, we can wrile parametri¢ equations for this line! 3 = 14+4,y = 2, 2 = 2 — 2,
86. (o, t) = Tp + Te ™= gin(wt — Az)
(@) 8T/ 8z = T1e ™" [cos(wt — Az)(=A)] + T {~Ae—>") sin{wt — Azx)
= —ATie™ " [sinfuwt — ) + cos(wt — Az))
This quantity represents the tate of change of temperature with respect to depth below the surface, at a given
time ¢,

(b} 8T/t = Tie™™ [cos(wt — Az){w)] = wThe™™ cos(uwt Az). This quantity reprasents the rate of change of

temperalure with respect to time uta fixed depth 2.

& raT
(C) T::n: - ch; (a)

= —AT) (™ [eos(wt — AT)(—A) — sinwt — Az)(—A)]
+ e (=) [sin{wt — Az} -4 cos(wt — Az)])

= 2\ Te™™ con(wt — )

) s W . w L
But from part (b), Ty = wilie ™™ cogwt — dz) = ﬁTm- So with & = TN the function 7' sutisfics the heut
equation.

(1)) Note that near the surface (that is, for small ) the
Iermperalare varies greatly ag ¢ chanpes, but deeper

(for larpe :x) the temperature is more siable,

(b The term —Az: is 4 phase shift: i represents the fact that since heat diffuses slowly through soil, it takes time for
changes in the surface temperature to affect the termperature at deeper points. As x incresses, the phase shift also
ineregses, For example, at the surface the highest temperatuie i reached gt ¢ = 100, whereas o1 8 depth of & feet

the peuk temperature is atiined at £ /= 180, and at & depth of 10 feet, at t = 2320,

82, By Clairawmt's Thearam, Joyp = (.fﬂ-“u);; = (.fum)u = fyzy = (.fw):uu = {fy)-gr:: = fyyz-
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B9.

90.

an.

() Since we are differentiating m tmes, with two chaices of variable at each differentiation, there are 2% nth order
partiul decivatives,

(b} If these partial derivatives are ull continuous, then the order in which the partials are tken doesn't siTect the
vilue of the resalt, that is, all ath order partial derivatives with p partials with respect to = and . — p partials
with tespect to ¥ are equal, Since the number of partials taken with respect o for an nth order partiul
derivative can range from { to n, o Tunction of two variables has r 41 distinet partial derivatives of order y if
these partial derivatives are all continuous.

(c) Since n differcntiations arc to be performed with three choices of variable at each differentiation, there are 3"
nih order partial derivatives of 4 function of three variables,

Let g(x) = f(z,0) = ;n(;;:s)_w:e.“ = |:r;}_“. Bul we are using the point (1,0), so near (1, 0), g(z) = =2, Then
7' () = —2z~% and ¢ (1) = —2, so using (1) we have fa(1,0) = g (1) = -2

Fa(0,0) = Tim L@ MO —FOD _ iy
1,0) = lim

. h
) = lim - = 1.
=l h h—0

fi—d fo
Or: Letg(z) = flo,0) = 7% -0 =« Then g'(x) = 1 and o' (0) = Lso, by (1), f2{0,0) = g'(0)y=1,
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(d) By (3), fap (0,0) = % - ’lliiﬁhw = lim L"’EE—”)W — —1 while by (2),
Fun(0,0) = %J;ﬁ' - A’E}J LlbA) ; L0 - l‘lfln hﬁ,}/:ld =k

(&) For (z,¢) # (0,0), we usc a CAS 1o compute

fo o) = £+ Ozt — Gyt — P
aip = '
A (= 4 y2)3 z

Now a# (2,4) — (0,0) along the T-sxis, fuy(2,y) — 1 while as

(x, ) — (0,0) along the y-axis, fay (@, y) — —1. Thus fry isn't

continuous at {0, 0) and Clairaut’s Theorem doesn't apply, so there is

no contradiction. The graphs of fay, and fye are identical except at

the origin, where we observe the discontinuity,

P. 08/08

——



