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'A21//yezd:cdy,D {y ln2,y ln3a:-2z_4}

ay -
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2.7. f 4y. e””dzdy,D.,{ —ln3,y—ln4 z—%,z—l}

2.8. //4y’sm(zy)dzdy, : {z Qy= \/-;,y z}

2;9; // y,cos.(Za:y) didy D {yﬁ: Y= ﬂ'i#‘: '12;*,¢)== 1}
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a2, //ye’%dzdy,p = ln2y—ln3z 4::-8}
218 //y cos(zy)da:dy,D {z- Y= \/—,y z}
214. , / / 4y’ sm(2zy)dzdy,D {a: 0,y= m.y 2.1:}
‘215 /f2ycos(2::y)dzdy,0 {y—4,y_:2,z—lz._2}
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4.1, y= 3/, y 4e* Y= 3,y 4 :
42 2= z=6- R -
43 PP =T26= 2% (y<O),
4.4.:::_.8 P,z = 2.
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4.13. y=20—2% y= —8z.

414, y=118— 22, y=3v2 — \/1—8_7:—2

415, y=382-2% y=—4z. -~ 4.16.y= 2/:cy 5e,y 2y : 5.
4.17. 22 + 4% = 36, 3v2y =22,y > 0.

4.18. y=3vz,y=38/z,z2 =4

119, y = —-\/?E'—_z?y mz_Oz o

4.20y 25/4 -z y =2 —5/2. AR

121 y=+/7, y _1/“.»_16 422y 2/:cy Tet, y=2,y="T.
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5.1 yz’+.1:2 =0, y'“’-;4y+a:2-—'0 y#z/\/- y-—-\/_a:

5.2, z? —4a:+y =0,z 28z +y? —O,y O,y..z/\/_
5.3. 4 —6y+22=0,9* —-8y+:c =0, y-—:::/f y= \/-a:
54. 22 -2+ =0,22-42+9y2 =0,y = 0 y==2. -

5.5 yﬁ¥8_;/+z2=0,y2—10y-i-zz‘=0 y-—::/f y—\/§m:
5.6. 22 —4z+y =0,2 8z 4+ =0,y=0,y=z. .
5.7. yz-—'4y+'z =0, ¥ —-6y+x =0,y==z,2=0.

5.8. 22 —2:c+y =0, a:2—-10:c+y O,y 0,5=v3z.
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5.10.,,3: —2z+y =0, 22 -4z +9? =0, y—z/\/_g) \/_zz.‘
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816224 =024zt P =0,y=0,y=2/V3
5.17. 4% — 2y + 22 = 0, 4 -10y+z2—~0,y-z/\/' y= 3.

A 5,18.2: —2:c+y =0,z —6::+y =0, y O,y...z/\/-
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622 2%~ %+ =0, 22 - e+ =0,y=0,y= Vaz. - .

. 5.23.}; -—2y+a: —-O,y -8y+:t _O,y—z z2=0. Lo }

5.24.3—4z+y —Oz—8z+y2 0,y=0,y= \/_a:.‘
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:61Dm—1y 0y-4a:y O, p= 7z+y ' .
“r62Dz+y2"-1x+y2*—4 :c...Oy 09: ly)O,
ety , T T
BT D
63 Diz=1,y=0,4 —-4zy 0, 4= 7z2/2+5y.v
6.4. D: 2 +y? = 9,22 +4° —16 z=0,y=0, 220,20,
' 2z+5y S
32+y2
65. D:x=2%y=0,92=22,y> 0/,; 7:1:2/8+2y \
66Dz2+y—1z+y-—16z_0y 0,23 Oy >0,
:c+3/ ‘
_ x2+y2 . S
6.7. D: 2=2,y=0, ¢ -a:/2 y20,p="T22/246y. =
'68Dz+y 4:1:+y2 -25,2=0,y=0,230,y<0,’
2z—3y
R
69. D:z=1,y=0,92=4z,y> 0, p=z+ 3%
610D:c+y2—1 224+ = 92_’0,y 0,z>0,y>0,
-y o
) 2ty e
611 D:z=1y= Oy—:cy Op 3z+6y
6.12. D: 2% 432 =9, :c2+y2 25, z=0,y= Oz 0y20,
' -z ‘
. z24y2
613D:c_2y Oyz—z/2,y Op 2:c+3y
6.14. D: 2 +9% 4z’+y -'-16 :c-—Oy Oa: O,fy}O,
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zty=2,y= \/5 2—12:/,2—,0

z_20\/2_,:c—-5\/2—,z—0 z+y—'
z._?-‘—/_g,z‘- 6,z—0 z=5(3'+\/§)- g
= tem s 0520, 12 W

.m.-;

13

<0, y>0~1 o

D: 224+ = 9z+y—162—-0y Oz
2y — bz ;-
z? 4y .
617.D:z=1,y= 0y-4m,y O,p= 7z2+2y
6.18. D: z2+y2—1 22 4 y? —16 z—O y=0,z> >0, y 0 :
- . z43y
Ty
6.19. D: 2=2,9=0,y% = 22: y 0 u= 722/2+y/2
»6.20.-Da:+y—1z2+y 4z—0y 0,z> 0y>0 .
! :c+2y
. Tty | |
621. D: 2 =2,y= 0,y2=2z ¥y>0, p= 7:#:2/'4'-};3/”'
622. D: 22442 =1, :c +y =9,z=0,y=0,z 0,y>0
o 2z—y
: ,'”=-'c2+y2
623. D:iz=2,y=0,y’ ..z/2 y>0 p= 71:2/4+8y ‘
624.D: z +y2-1 2? +y 25,2=0,y=0,2>0,y>0,
z2+y2
_625Dz-—ly 0,y =dz,y> 06z+3y
3apaua, 7. HalTi o6mem 'rena. 3ananuoro orpaﬂnquaammumu ero
MOBEPXHOCTAMH. > .
7.1. —16\/§§,y \/27.- z=0, z+z-—2f.‘7 v
4‘7.’2 y= 5v7, y=52/3,2=0,z=5+5/3/3.
13,z +y =2,y= \/'y 0,2=0, z=16z. )
7.4.
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" 7.8, Ty = 2,,\::: = \/37, z = -5—-5 z=10.
7.9. y—17\/2_x,y 2\/23:2-0 z4z=
710, y—i£ y;—z-_-o, 5(3""/_)
3,\.. S R L
7,.11. z? +y \/2:1: y= 0 z=0,z= 115;:

7.12;Az+y—4,y \/2:: z.-3y,z—0“ N

7.13. z 6‘/_ T = 8y, 02--—(3-{-\/-)
7.14.z~19ﬂ—,z_4J2_,z=0,z+y 2.

i 7.15. x2+y2:;___: 8’ z = ,\/Q_y_;:x — 0’ ? - 3101y, V4 —0. .

7.16. 2 +y= 4,‘:0: =2y, 2= %ﬁ . zi-; 0.
‘ 7.17.y;6\/§5,y \/:E'z_o a:+z-3 :

7.19. z2+y —18 y \/3::: y 0 z..O z«— ?—:
7.20. z'>+y=’6,y_.\/3a;,z.._.4y,z__’0_ Ty

721. 2=T/3y,2=2/3y, 2 =0, 2+ y = 3.

von - _ BVE ,o SB+VE)
T25= 2 0= g,z,..o ===

2 10y
728 224y =18,2=3y,2=0,2=0, z= = 11

7.24.m+y=6,z-\/3§,z—35£,z*-0 o

7.25. —\/151:,3/ \/_5zz_0z_f‘(1+¢‘)

© 3apaua 8. Ham‘u Oﬁ'beM Te:xa, 3a,uaHHoro orpannqusalomumn ero
NOBEPXHOCTAMH. v :

o

8.1. x2+y2_ =2, 2= —Z--— ¥, 2=0.

8.2, 22 +9? =y, z? 4 y? =",13/, z = /22
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8.9.

8.10.
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8.12.
8.13.
8.14.
8.15,
8.16.
8.17.
- 8.18.
8.19.
8.20.
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9.1.

2 + o = 8v22, z = 22 + v - 64} z =0,z },0;.
22ty =4z, z=8—9%, 2=0, : B
z+’y>-6:c.;c\+y2"9a: z—m,z;" R
22 4 y? = 64/2y, z = 22 4+ y* — 36, z-.Oz 0. / - "‘
z? +y 2y,z-—§—z z...O..‘ -,

22+ y? =2, 2% + o -5y,z-—'\/22Ty'“’-‘z—0.

224+ + 0/ 2y = Oz—a:+y-—4z-.0z 20.

2?4y =4z,2=10- y,z—O g S

224y = =Tz, 2 +y3_10x z_m,z..Oy 0y<0

+y? = 8vay, 7 = o2 + 27 ~64,2=0,2> 0

22+ 2y,z—-14—3-—z?,bz-—0‘

224 4% = 3y, 2? + y? =6y, z‘—m z=0."

z+y2 6\/_3/,::—_1j"+:|:’2 36, z=0,z2> 0'
a:2+y..-2\/_y,z,—:p + y? —4,z70,z,0.‘

Pt =4z =124, 2=0. X
:c+y 8zz+y2—11z,z_\/m z-Oy 0y<0
D+ =42, =2 2442 — 16, z_Oz 0.

z+y 4y,z.-4 22, 2=0, ST

:c»-'i-.y 4y,a: +y 7y,z—\/—_y2,z_f

:'1:2-}-y 4\/_y,z—-z +y°—16,2=0,220.

Lzl +y +2z=0, z_g-—y 2=0.
8.24.

7 , — ,-
z+y2 9a:z+y—'12:c z-—-\'/x2+y z--Oy O,y 20.

22+t + 2422 =0, z—z2+y —4,2=0, z>0.

3apaua 9. Hantu oG’seM Téxa, sanaunoro orpaﬂnqpmalomumn ero
TIOBEPXHOCTAMM. :

/7

z= \:/9—-;5 -3, 932 =z? 4y’

.15
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9.2.}?:—-——15 2"ty z::VE-

193,z =4~ —2 -,z = 255 . .
94. z=64—2z2 -y, 2=1, 22 + 1 = 60 (sHyTpH UMAMEApA).

9.5. ,2z—m2+y2
9.6. 2—3\/9:"’+y2 z=10- z? ~ y2 60
. .
. +y
Toz= 2—-2—-2- =
9 z b—-2?—y? 2= TR . |
98. 2z \/100 :!:”—y2 z=6, z? +y *51 (Buy'rpu unnunnpa).

21 2 3 _23 2 )
99::—2 +y, 2= 3 22yt

- 9.10. z_\/16 a:2~y2 6z =22 +3,¢2
0L 2= /8T xZ-y z_1/” ;(')y
"9;.1“2. = \/81 - :c:2 y'*’, 2=5,z2 + y 45 (Bﬂy'rpu uunuunpa),: l
913. z=+/1-2* ,yz,«§£=2:‘2+yz
'9.14.z—6\/a:2+y2 z-—16—-:c —y?' :
015, 2 = sl
© . 9.16. z \/‘ 64 — o:2-'y3 z;—-4 'z;"+'y 39 (euyTpn unnuﬂnpa), .
9:17. z \/144 zz—y ,18z-:c2+y Lo ey IR
9.18;'z=_g—\/z +y;z=;-—:c -y A R
9.19. 2= \/9 :c"’ y’,z-— z ;;,)yz ’ S ’
: . 9.20. 2 \/49 z2—y2 z? +y = 33 (BayTpn nmmﬂnpa) '
921. 2= \/136" x?-—.y2, 9z =22 442,
9.22. 2= 9y/22 +9%, 2 =22 z?—-yz. o
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-923 z—\/16-—z2 y’,z- 15 T ‘
- 9.24. z,.\/36 zz—-yz z-2 z +y2 27 (BHyTpPl uummnpa)

3a,uaqa 10. Haﬁm Oﬁ'beM 'rena aanaﬂnoro Hepaseucmamu

‘101 1g z2+y2+z2/49 —\/” ”2 ”+"’

;—z Sys 0-4

N

102. 4 2%+ y2 +22 €64, z‘ :;yz €28 h h
-V3zgy<g0 - o » ” :
10.3. SR

104 422+ 12 +22 <36, 23—/ 2 9 0<yg .
© 105 1€
110.6.

107.1¢
10.8.

10.9.,_ <1 .

\/—:c

1117_"




10.11. 16 < 22 +2 + 22 € 100, 2

10.12. 16 <

i 10.14. ‘36’

‘ai"’;-l'#,y’ +22<64,22

<z +y’+z2<121 z<-—

'z24ys
99

\/_zy>0

-10.15."4<$2+y2+z‘2SM,'OS2< V 24 :%y $\/§3»y$ 75'

1016, 36 <

102 402+ 422 €

10.23. 9€

10.24. 49 <

2% 4y + 2 g < 144, —

144, 2 € =
z2+y2 +"z2 < 81, 0 g.“z

z? +y? +z’<169 -

:e:"-HI2
24

Lz

,y>fz,

e



2 ] ) 3
10-25. 16 < #” + 47 +z’<1°° /% ;"z-szs\/? ;},"Z
0<y R '

3anaqa 11. Teno V sagano orpannquaalomnmu ero noaepxuoc—
TAMH, £ ~ nnomocrb Hanm Maccy Tena. :

- 1LL 64(:1:2-11-,11)--122 z2+y =4, y= 0 z._O,y>0 720,

o u-—(z +v).

11.2. z +y +z 4a:+y2—1 22+y2<1 :c—'O:c >0,

=4 :

113. 2z +y2-1 :c:2+y2 2z,a:_0y Oz-Oz 0y>0,
—10:: " Y ‘

11-4-‘x2+z}2—§-g-é z2+y =«?,-z,"?%0,y1=40{5>0,y>0;

. M= 80yz o o
11.5. 22 +y + 22 —lx +y2 4z z-O,y Oz Oy);O,"
>0, u= - 20z, - e s T

."11'.6.36(:3 +y2)—z z+y2—1 z-Oz—&z Oz};(); '

.':ﬂ-——(z +97). ;
11.7. 22 + ¢ +z2—16 :::2+y2 4a:+y 4,p= 9. |z|
11.8. a.*2+y —-4z+y —8z a:-.Oy Oz—Oz 0y>0

H= 5z. R L
11.9. 22 +9? =,%_22,¢2,+ = %z, z=0,y= 0‘,':c >0,y>0,
_ “p=28:iz. 4 . PR
11.10. 22+y2+22~=4 22+y2gzz,\.e:o,y;zo,z;o,yzo,
20, p=06z2 e © ‘

1111 25(:: -i-yz)--.:z2 w2+y2 4 z—O,y 0 z-O 20, ¥>0,
Z20,p= 2(z2+yz) N Lo L
11.12. 22 + y? + 22 =9, a:2+y2 4zz+y’<4,y O,y >0,

.19: |



lzl : \
11.13. z2+y2_1 2?4y = sz,z_o,y o z—O z>0 y>0

‘u=90y.

22 ‘ o .
1114z+y-§g,z2+y2-5,z-—0,y Oz Oy;,o”:'n,.“
11.15. 2"+y +22 4ﬂv+y2 9z2z O,y 0,220,420,

C 2320, p-—lOz . , Lo ‘,
11.16. 9(” +92)"Z 222'i'!l2 43-—0,y Oz-.()z b,y}O,;;
o0 1[‘—“‘(37 +y2) /

1117 z? +y +z2 4, z’+y2—1 a:2+y,\ =62 -
: 1118 z +y’—1 z +y’=z,z_0 y=0, z-—O;p-lOy

. 11 19 :c2+y 4;,z2+y 7,::—-0,y 0, z2> 0 y >0, "
. '-102z Lo e e e ' o
1120z+y’+z2-—4z+y = 422 z_O,y 0,230,420,
, >0,p-—102 e .
1121 16(z +y")--zf.2 :c’-l-y’-l z-O,y Oz—Oz 20,y>0,
20,p= 5(z2+yz) . |
1122, :c2+y7+z2—16 PP =4 i@ <p=ld
1123z+y2 4,22 4y = 4z,z—0,y 02-09: 0,y>0
- p=5y '

11.24. zz+y2—z z +y2—z,z—0,y 0 z> 0 y>0 p= 35yz
11.25. zz-i-y’-i-z =1, z2+yz—z z--O,y 0, z>0,y>0
20, p= 32z :
3amma 12.. R
Bapuanmuw 1-14: Hailits nponanonnylo cmnﬂpuoro Toan u( Yy z)

B Touke M 10 HANPABACHUIO HOPMAIH K nosepxHocTH S, o6pasyioumiet
ocTphilt yron C MO0 HTENLHLIM nanpannennem ocH Oz ‘

20



12.1. u~4ln(3+z62) 8zyz S:. z? -—2y +2z2—1 M(l 1 1)
12.2. u—xf+yf S 42+ 222 —yz—O M(244)
. 12.3. u——2ln(z -—5) 4zyz S z? +2y -22%=1, M(1,1, 1)

12,4,:::%2: y—-\/z2+5z2 S: z’=x2+'4y2—-4 M(—2 -;- 1) o

12.5. u = 222 — \/F*‘ $: 2 - —3:412=0, M(2,2,9.
12.6. u—z\/_ y22 8 22 +y =4z, M(2 L=1). .
12.7. u-«71n(1/13+z2) dzyz, S: T2 — 4P + 422 =1, M(l 1, 1)
12.8. u=arctg(y/z) + 22, 8 2?4y — 22 = 10; M(2 2,~1).
12.9. u—ln(1+a:2)—-xy\/_,5 422 =y + 2% = 16, M(l —2 4)
1210, u= /22 F 2 -2, S: 22 4y = 24z, M@G,4;1).
1211 u=2F = (2 4+ W)VE, St a2 — g + 22 = 4, M(1, 12)
1212 u= Ej - VA= 2, 5 z..zz—yz M(1,1,0).
12.13. u= (o2 + ¢ + 22, S: 252 P B ~1=0, M(O _3,4).
12.14. u_ln(1+z +yz)—\/:?2_+_zf S: 2 —6z+9y +22=4zr44,
M(3,0,—4).

, Bapuaumu 15—25 Han'ru nponanonﬂylo cnanﬂpnorommﬂ u(z,y, 2 )7
B TOUkKe M no nanpaanenmo BexTopa 1. + o

'12.15 u = (2% 4 o +z2)3/2 l"'l—_]-l-k M(l 1, 1)

12.16. u = ¢+ In(2? +y2),l—-21+.| k, M(2 1, 1)

12.17. u = 2%y ~ W 1=2j— 2k, M(1, 5, -2) ;

12.18. u -yln(1+a:2) —arctgz 1_2:-33—21: M(O 1, 1)
‘ 12.1_9,'u -—:c(lny arctg z), 1= 8i+4j+ 8k, M(-2, 1,-1).

12.20: u—'ln(3 x2)+zy 2, l--|+23 2k, M(O 1, 1).
12.21: u = sin(z + 29) + /EFE, L= 4i + 3, M(n/2,37/2,3).
12.92. u = 22 ¥z ~In(z = 1), 1= 5i - 65+ 2Bk, M(1,1,2).

- 1293, u =23 +\/yz+z2 1=j~—~ k M(l =3, 4)

1224 uzﬁ—f—ﬁ— 1—21+k M(4 1, —2)

21



12.25. u = /zg + V9 — 22, 1=-214 2 ——k, M(1, 1,0)

3apaua 13. HaltiTu BexTopHLIe IHHHI B BEKTOPHOM 'O A.

13.1. a=4yi — 9gf. . - ‘13.2. a = 2yi + 34j.
133, d=22i+4y5. 134 8=asi+ 3y
13.5. a ='zi + 4%j. o 13.6. é—‘3mi+6zk.
137.a=4A-9k 0 138 a=2i+%k
13.9.a=4yj+8zk, . 1310 a=yi+3zk
© 1311, a=2zi+8zk. BRI 13.12. a=zi+3zk.
13.13. a=4zj—~9gk. -~ -~ 1314 a= 254§k
- 13.15.a= 5_{:‘i‘+5110yj): sl .13.16 a= 2:2:1 +635.
1317 a=yj+4k 0 1848 a= il 4.
"13.19. a = 9y1 4:1:,] f B - 5 20. a= 5y1 +7m;1~
13.21. a = 6zi— 12zk. - 18.22. a=2yj+ 62k. .

13.23. a=dei—y. . - 1324 a-:.9z1—4xk.
13.25. a=zi+ k. - | T
Sanaya 14. Habiu NOTOK BEKTOPHOro NMOAf. a ’qeﬁéé 3aM|€Hyfym

' MOBEPXHOCTb S ABYMH cnocoﬁaMH a) Henocpeuc'raeﬂno, 6) no: qupmy.ne
”Oc'rporpancnoro-l‘aycca : .

14.1. a=zi+yj + 7k, S z +y2—1 z._() z=2.

" 14.2. a-zx+y3—zk S: z2+y2—1 2=0, z=4.

14.3. a_m+w+2zk S: 2?4yt =1,2=0,z=3.

'14.4 a—x1+y3+z3k .S' Pyt =1, z.-O z=1.

14.5. a= zi + yj + zyzk, S: z2+y =1, z-0 z=5. -

14.6. a-(z—y)1+(w+y)3+z2k S: zz+y2-.1 z-O 2—2

14.7. a-(z+y)1+(a:—y),]+a:yzk S: z 2ry2= 1 2—0 z--"4.,'

14:8 a—(:v —xy2)1+(y3+:czy)3+zzk S: o2 +y -1 z—O. n
cz2=3. : , B

14.9. a—:cx+yj+smzk .S' 22492 —1 z._O z._.' 5.

»1410 a-.m+y,1+k St 22 +y '-1 z-O z.-l ‘

S22



44.11. a.-(a:+:cy2)1+(y yz2)J+(z-- )k S z -{-yz-—::2
z—l(z 0)- o -

14.12. a a=gi-zj+k S a:2l+y2‘-z z...4(z 0)

14.13. a—zg;i—m4j+3k S: 2+ y =22 z-.l(z>0)

_1’4‘.14 a—a:zx+yz_;+(z —-l)k St 2?4y = 22, z-4(z )
14,.15.a—y2zx y:z:1+.k,S.a:~+y ::z,‘z=5k_(z,;).‘ .

.14.16.a=(mz+y)i+(yz—x)j+'(z,252)k,ﬁ'5: :17:‘:2+y2=z2',(
 2=3(230). ‘ St o
14.17. a—xyzl—-:czz.]+3k S: z? +y =72 z—2(z 0).
I4.18.a_(z+a:y) +(y z2),)+(z—1)k S: m2+y =22,

S z=3(220). oL

14.19. a—(m+y)x—(y a:)3+(z—2)k S: & +y2-—2:2

 z2=2(z20) S : =

14.20.a -zx+y_)+(z~—2)k s: z’+y --z2 z._l(z )

4 1421 a—(z+a:z)1+yj+(z—z2)k S z2+y +z =4,2=0

- 14.22. a-m+(y+yz2)3+(z—zy2)k S z2+y +2 ‘4_,z=\0.
- 14.23. a—-(a:+z)1+(y+z) +(z—:c- yk, S:_z%+y?+z"’=\4,
2=0(z¥0. - o
14.24. a"(z+a:y)1+(y .'c2)3+zk S: z? +y +22=1, z—O
ez | |
14.25. a = (z+z)x+yj+(z—z)k S: zz+y +z =1, z'-O 5
(220).

3anaqa 15. Hanm noTox Bem‘opﬂoro noas a qepes yacTh maoc-
rocty P, pacnouomeuﬂylo B 1 OKTaHTe (nopmam, oﬁpaaye'r OCTpbIH
yro:l c ocmo 0z). :

15.1. a—7x1+(57ry+2),1+47rzk P z+2+4z=1

923"




15.2. a= 2nzi+ (Ty +2)j - Trzk, Pz + %’4, % =1.

'15.3. a=9mzi+j— 32k, P: -;i + ¥+z=1. _
% + y+ 2z=1.

'155. &= Tai+ 9ryj+k, P: o + %+ =1

15.6. a _1+5yj+117rzk P; a:+y+§=1ﬂ

'15,.7.a z1+(1rz-,—1)k P: 2m+2+-"3- 1.
z:

15.8. a= 51r:u+(9y+1)3+41rzk P: ;+%+§_1~..k

‘:15.9.val.=~21 yJ+3 sz 3+ +- 1

15.10. a = 9mzi 4 (5y+ 1)_|,+ 2nzk, P: 3z +y +\§ =1

154. a= 2z +1)i—yji+ ;37rzk,k P

15.11. a = Trei+ 2myj + (T2 + 2k, P: s+ y +-;- =1

1512 a=mi+@-2k Pt iei=
15.13. a= (3r -i )i+ (wa +1j+6mek, P S+ 24 2=t
15.14. a-—wz1+—2-yj+(4 2z)k P: x+g+§=1 ’

15.15. a = (5y + 3)3 + 111rzk, Prz+ 3 Y bdr=1.
15.16. a = 9myj + (Tz + 1)k, P‘ z +y+ z=1.
15.17. a.-7ry3+(1—2z)k p: + +z-—1

3
15.18. a_(271r 1)zx+(347ry+3),]+201rzk P 32+ 9+z_1
: 15.19 a—7r:u+2_|+27rzk P: +3+z._1 ’

- 15.20. a—41rz1+77ryj+(2z+1)k P: 2z+3+2z.-1

15.21. a—37r:cl+61ry3+10k P: 2:c+y+-§=1

- 15.22. a=7rzx—2y3+k, P: 2x+-é+z,_ 1.

2%



1523 a—(217r-—l)m+627ry_)+(1-21rz)k P 81:+y+-..1

273
: 1524 a._1rm+21ry3+2k P; 4+-§~-1
15.25. 2= 91rm+21ry,1+8k P: 2m+8y+§=51

3a,qaqa 16. Hanm NOTOR BeKTOpHOI‘O noas a qepes 3aMKHyTle .
TNOBEPXHOCTh S (HOpmanb Bnenmsn) : :

z +y’ 9
z—x,z-—()(z 0).

z—3:c 24 22 41, L
=4,2=0. '

v -—1(1} 0)’

3

: 16.~_1.a=,(a:+z)i+(z+y)k»s {
162 'a—2:cl+zk S {

o PR . . o ) y=z ,y=4¢2’
‘16.3, a—i2m+2y_|+’zk,a5. { r=y 220,

— St ,“"2*6 2—9 '
];6.4.8—331 »ZJ’S'{ -—3 +y (z )

16:5. a-"(z+y)1+y,1+zk S { ;:2!./ —.2yL o

N «x2+ '_‘-—_1,'z'=0,,‘“
.;'.6.6. A“ZI-(2+2y)J+yk S { z’.*.-‘222+‘3z =6. -

’ =2243824+1,2=0
')16.7:‘3. 2(z—-y).l+(:c-—z)k S:. {::2+$y2—¥2 . |

- g . .z._4 2(x +9?), .
16.8. a-:l:l.+z.) yk,\ S{ 2=2(27 4 4P).

. 169 a—zn-4y,]+2a:k S: {;:T +3”=
3a:+2y.-12 3z+y 6,y 0
z+y+2=6, 2=0 :

z+y=1,2z=0,¢y=0,
1611 a= 8x1—2y.l+=°k st {z—z2+y,z_0"

©16.10. a_4m-2w—zk,s {

= g2
16.12, a—z1+a:J—zk S {:z__:_ ‘+y

_ _ " 2=3 2(z2+y’)
1613 a= 6::1—23/3—21‘ S: {z‘-‘-z +y (z>0)

. W

.25



22y 4P =4,

16,-14-a=(Z.+y)l+(x'—Z)J+‘zk, S\ 3c+dy+o=12 z="L

1605, 8 = _ 35 =27~ 2(a” +¢7),
Al‘ﬁy-lo-a (y-f“?z)l yJ+3zk S: {z S22t (2 20).
;16.16,&—(y+6:c)1+5(a;+z)3+4yk s: { i s y=2z,y=2,

+y’z~0
e . = :c“-f-y :':1, . S
1617, a“y‘1.+‘5yJ+‘Zk, RE { sma, 2= 0.z 20),. -
16.18. & = zi+ (3y’—-‘z)j.—"ék -S' x2'+y2_=1,v‘ o
e : . . A’. L z=$2+y2+2, z=0.
. . : ERN x2+y2'=2$,
-1619,3:yi+(:q+2y)j+:ck, S: z:z”-;-y‘?,'
1 z=40.
- 16.20. a= (z+y+z)l+ (2y— 2)i+ 3z + y)k,
‘ ) ‘;y"x;y 22::37—1 ‘ - " o
S: ¢ z=2g’ +y +2 R o
' z—0 . L I s
L e F=Edy,
1621, a= Yzi-if_zj+tv(a'c\—7-y+5z)k, S 2=z 4+ %P,
o : R y=z,y= Zx,z-l

. 4 \ : \ z= z? + yza
16.22. a = 172i + Tyj + 112k, §: { z=2(z? +47),
o y=z%y==z.

. — el Dt ﬁ?'l"y —-Z,
16.23. a = =i — 2y + 32k, 5: { 2= 2.

. ' - : .
16.24. 2= (22 +3)i + (y + 22)k, s: { z=2-4(e +y2)

z=4(z%+ ¢%).
16.25.a-—(2y 3z)x+(3x+2z),1+(z+y+z)k
o [ 22+P=1,
S {z—-4—x—y,‘z_0

Banaqa 17. Hafita paﬁoTy CHJIbl F apu nepememeﬂun Brmﬂb -
aud L ot TO‘!KPI Mr TOMKe N. o K

171. F= (:c -—2y)1+(y -2z)J,L 0Tpe30K MN M(—4 0) N(o 2)

'_,‘26'



© 172 F = (2 +2y)x+(y2+2z)J,L ‘otpesor M, M( —4, o)
N(o 2). -
: z?
17.3: F = (22 +2y)1+(y +2m)J,L 2-—-§-=y, M( ~4, 0) N{0,2).
174, ...(z+y)l+2z3,L z +y2 4(y 0), M(2, 0), N(~2,0).
175. F =z 1—-y33 L: & +y2 4(z> >0), M(2, 0),N(0 2)
17.6. F. (:c+y)1+(a:- i, L: y-:c"’ M(—I 1), N, 1)
17.7. F._z vi— i, LIt o*rpeaox MN, M(—l 0), N(O 1).
"'178 =@y~ y)i+ (@2 +2)j L: = -1-:,:2 9(y>0)
M(3 0), N{=3,0). -

179. F = (z+y)l+(.z- y)J,L z +¥~1(z V y20), .

9
M1, 0), N(0,3). S N
__ 1710 F=yi—gj, L: o? +y -1(y>0),M(1 0),N( 10)

1711 (.’c + yz)l+ (22 - y2)J’ L y= { z, 0 L2g 1;

2 —-fa;, 1€2zK2,
L M(2 0), N(O 0).
© 1712 F=yi— o, Lt 22432 =2(y > 0), M(v’ 0) N(- f0)-‘

17.13. F—zy1+2yJ,L y=z+y? —l(z 0), M(l 0),
"':N(Ol) o
1744, F yl—z_],L 2:c +y2—1(y 0), M (%0)

s R 1 o L .

N (==,0).
() S
;7,15 = (2? +y"’)(x+s),L z'~’+y = R (y;O),'M(R,O), .

N(~R,0). ‘ o

11.‘16 F= (z+y\/;2+_yz)x+(y——z\/m)3 L z? +y —1'
(> 0), M(1,0), N(~1,0). - ‘ ’ ’

1717 F=go? vi—zy?j, Lt 22 +y 4(:c>0 y > 0), M( )
N(0,2). | ‘

Y



17.18. F = (w+ y/2? + ¥D)i+ (y — V22 + 0)i, L: 2+ 4 = 16
(2320, y30), M(4,0), N9 .
17.19. F = g% — 2%j, L: 2° +¢° 9(a:>0 y>0),M(30)
N{0,3). ' '

R 4 20. F-*(:c+y)21-(x +y2)J,L OTpe3ok MN M(l 0), N(0, 1) :

17'.21. F —_(z +y2)i + 9%, L: q'rpeaox MN, M(2,0), N(0,2).

17.22. F =%, Lt 2% +3? =9 (2 >0, y > 0), M(3,0), N(0,3).
C17.23. F = (3? —y)1+(2:cy+:c)_], L: z* +y =9 (y 0), M(3 0), v
(-—3 0). ' "

17.24..F = zyi, L: y =sinz, M(r,0), N(O 0).
17.25. F = (zy — y2)1+ z,), L: y 2.'c2 M(O 0), N(l 2)

3anaqa 18. Hafitu nnpkynﬂumo Bexmpnoro ROJIA. & BAOIL KOH-~
‘rypa r (B uanpasnenuu coome'rc'rayxomem BospacTanmo napame'rpa

). | S
| VB VR
18.1. a= yl-—z,]-i-zzk I‘ x“"ﬁ"f’"“t?"?"“ J
. zzsmt . C

‘ z2=3. S

‘ e L z = cost, y =sint,
}8.3.‘ g ;.(y .“ g)l + (z -z)j+(z - y)k, I { 2=2(1 —-gost).
. o ¢ =cost, y = —-sint,
184. a==2%i+yj— 2k, It ‘ 2
. " \ 2

' ‘; Lo “\a e o o x:;ﬁéqst,y§4§ii;i,
| 18.5. a—.(y—z)x+,(2*$)J»-ﬂl'(m yk, T { r=1-cost. .

z = — cost. -

z = 2cost, y = 2sint,

18.6. a=.29i_?mjfzk’ I: { 2=2- 2cost-—2smt

z =2cost, y= 2smt

18.7. a= 72.z1 “_x‘l + yk, T{ 2= 1.

i

‘28




A

v R . a:-.cost,y_smt,
18.8. a=yi ’z_]‘+,zk,I‘l.{ z=3 /

I Y ‘, :c-cost y= 2smt
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BRAIOYHTENLHO.

M1y - (:v +:c+1)y'+(z+1)y._e”,y(0)-1 y(0) =
14.2. y"—-(:c —-2z-—-1)y’+z y-smz,y(O) 0; _t/(O)-l
14.3. ' - (22: +z+4)y’+(z +z+1)y—cos2z,y(0)_1 y’(O) 0\. :
144, ¢ + (1 -2 + (2% + 2 -2y = &5 y(0) = 1; ¢/ (0) = 0 '

N



. 145. y”+w(z+1)y’+(1—z’)y-—e ,y(O)—l YO =1 ‘

- 146 y”+x(2:c—1)y’+(z; +3z+2)y—sm2a:;y(0)—1 y’(O)-——-l

T+ @12y e+ Dy =25 y(0y =1; y‘(O)—-1
©14.8. 3y + (22 —4z+1)y’+(z -2y=e" ,y(O) 0; y’(O)

- 14.9. z/’+(2£ +3z+1)y’+(2z +ly= Tz 2,31(0) =1 y’(O)

14.10. 3/'+(3:c —a:+4)y +(z+3)y_shz, (0) = 0; y’(())--l
1411 y" (:c + 4y + (2° +3z+1)y__cha:, y(0) =0; ¢(0) = 1.

1412 '+ (o + 4z =2 + 2% = gz 0 =0 y'(O)_=-1

14, 13. ¢ + (2? +4z)y'+zy ch2z; y(0) = 0 y’(O)

14.14. 3/’+(1~—4a:2)y'+(z-1)(z+3)y-—e % y(0) = 0 y'(0)..1
14.15. 3/'+(3—-:c)y’+(3z +3)y-snn2a:, y(0) = 0; 1/(0)—1
14.16. 2y"+(4 )y + (2% + 3z + 1)y = cos 2z; y(O)-.l y(0)_1
M7 o + (1= 2)y’+(2z +3z+4)y-e ,y(O)-—l ;/(0)—-1
"_14 18. 2y"+(a: +z- 3)y’+(3z+l)y—cosz ,y(O)—I y'(O)
14.19. o' + (327 -—23:—-1)y’+(1 2z)y—e ,y(O)—l ;/(0)
14.20. o' + (2 — 3z + 1)y + (24 )2y = 2* y(O)-—l ' (0) = 0.
14.21. 3y"+ z(z ~ 2)y'+(z+1)2 =shz; y(0) = 0; ¥ (0} = ~1:-
'14.22. y”+z2y’+z(z+l)y—ln(z +1); y(O) 0 y’(O)—--—l

T 14.28. ¢ 4+ (2- zz):t/ +2(2+ a:) =In(1 +z7“), ¥(0) = 0 y’(O)

14.24, y"+(2:c -:c+2)y'+z(3+z)y—smz ,y(O)—l y’(O)
' 1425 y”+(a:—:c2)y’+:v y=e ”,y(O)-l #(0) = L3 ‘

- 3apaua 15. Pasnomwrb $yuKumio B pAan (Dypbe B um‘epaane (a b)
" nocrpoms rpaq»uk CyMMBl pana.

151 1-|ef B (-%3). - 152 1-3zB( 22)

153. 27 ¥28 (-22). . 154.%-18(-m 1r)
155 22 ~18(~3;3). . 156.1+3z8(-22). ,
“15.7. 2% 418 (~1;1). - 158. 1—-z? B (=151). © 0

'_". 45




A

1\
 161 2 zB(O 2).

© 16.7.3z— 18 _(0;2)'» |

15927438 (1),

15.11. { ~z, £ <0y B(—1r1r)

0,220 ;
 1513 "”'2’ B (- w;r)

15.15. z — 2::: B (-—-ﬂ’, ). '
15:17. 2:1: - 3‘B (71; 1).

, ‘15.?19.'{ Lz (),

z,2>0

162127+ 18 (=3; 3)

;15_2”3 2’ -3B (~1; 1)

‘.‘1525 { 1, a:<0 ( 11)

‘15 14. :v+2z B(—7l' 1r)
15. 16 3z — 23(—2 2).

~Lz<0, _ o 5
'!.5'18' { 2, 2>0 B (,"2’ 2)

: . "‘3:,‘-""(0,; ‘ R
15.20. { SORETSEN

“"~1522 E —23(-»2 2).
”‘“1524 3—-3( 22)

] SaAaqa 16 Paano;an: cpyﬂxuum B pan (Dypbe B uHTepBane (a )

no cmiycaM

16.3. z———B(O ) ’
165, 2238 (0] 1)

-16.9. 2z =11 (0;8).°

16112+ af‘(o~ 2n).

' ,1613':0 a(o 1)

16.15. 3a:+23(0 2).

.16.(17.' T +;”~1-,Bv (0; -1-) <y

3°\"2

o 1o cuﬂycaM (Kocnuycam) n HOCTPOHTb rpatpm{ CyMMH pfma

uo uocunycaM

4 162 :c—l,B(O 1). -

‘164.30- 38 (o' ”)

2 2

166 3z+21ra(0 ).
168 :c+-B(01)

16.10. z+ -2- 8 (=1;0).

‘,i6,12. 3z+2r8 (—‘n;vl):)." -
116141~ 22’8 (<%;0).

16.16. —z-—-la(-3 0.
16.18: 22~ 13(—1 0)
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16.19. 23--% B(0;1). . .  1620.3z-38(-30). .
116.21. —22 B (0; 7). ) 2;«—% 8(0;1).
1623 1-z8(0;1). . 1624.1-2z8(0;2).
-16.25. =z — 7 B (0; 7). R

"1



: " Tunosoit pacuer N?> 7. ot
Teopnﬁ (by}ml.mu KOMHJIeKCHor‘o nepeMeHHOPo
1’8 onepauuoauoe ucqncnenne s
Sanaqa 1. Hafitu nomnnexcuue YHCIA, com'Be'rc'rBy[omne ‘Bep-
IllldHaM KBazpaTa, JeMalero HeAMKoM B nepBol 4eTBepTH KOMIAIEKCHON

nnockocty zOy, ecin ToukH A(ay;as) U B(bs; bz) ABNAIOTCH cocemmmn
BepUIAHAMH STOTO KBajpaTa. : :

11 A(;1), B©,5;2). - . 1.2. A(%0,5), B(1;1,5).
13. A(2,51), B(;1,5). - 14. A(2,5;1), B(O, 5-1'5),
15. A(2,5;0,5), B(0,5;1,5).  16. A(3;0,5), B(1;1).

1.7. A(1,5;0,5), B(0, 51). 1.8. A(%1), B(0,5;2).

19. A(2;1,5), B(0,5;2). 1.10. A(1,5;0,5), B(1;1,5).
1.11. A(2,5;0,5), B(1; 1, 5) 1.12. A(2%;1), B(0,5;1,5).
113, A(1;0,5), B(0,5;1, 5) |1.14. A(2,5;0,5), B(0,5;1).
1150 A(2:0,5), B(1;1).. . L16. A(2,5;0,5), B(2;0,5).

'1.17. A(1,5;1), B(0,5;9). 1.18. A(3;0,5), B(1;1,5). '
119. A3;1), B(L,L,5). - . 1.20. A(1,5;1), B(0,5;1,5).
1.21. A(%0,5), B(0,5:1,5).  1.22. A(2,50,5), B(};1).
1.23. A(2,5;0,5), B(0,5;1). 124, A(@2,5:1,5), BO,5; 2)

1.25. A(1,5;1,5), B(0,5;2). |

‘ 3anaua 2. B Komnnekcuoﬂ nnocnoc'ru z0y Haqepm'rb oﬁnac'rb
h—l-d ’ » o :

2.1.{ Imz>1, " . i 22 { |Z+1| 1 .
~Rez>1. L ) |2+*l< - .

IZI>1 .
-—1<Imz \‘
0<Rez<2

ot {
2.5. {11:,;1<+1zl .34, {Iz*zl
(i {

lz+i <2,
<»R.ez<1

Iz —1. . 0<argz<—

2l <

i28 arg(z+z)>—-'- .



eeE

o i<,
29.{ 3 A 2.10.
2.12. -

—-1<Imz<0 Co-o214 8

2.15.

9.17. { Rez21, = .98 4

2.10 0<Rez<2 L 9904
. 0<Imz<2 .

'z"zl\

2.91. ‘999, 4 I

{
{2

z2<2 | {1‘<|z—2l<é

{ Rez~$,1, :- " | ‘.";g.vlfs. ‘{_B;z so o
i
3 {
{ i
{ {

—_— arg(z —i) < = 'z + ’1? 4
Cagp{ lEFIL2 pae { Zil3%
223\ Rez> 1. ’2f24' 0<Rez g3
o glet2-il<s '
2.25. Rez £0, -
: Imz> 1.’ o

3anaua 3. B xomnnexcuoﬁ nnocnoc'm :cOy noc'rpou'rb AWHHIO
z-—z(t)tET ‘ oo 3

31.z= 5sec2t+3ztg2t “Z <t< Z

32. z_ = 6%t — 4673, 0t € <37

- 42 o a2
3.3.z=t +t—24i(t? -1 2)

ST et e 2<t< L
3.4.-“2: =5 ctg4t — 4icosec 4, 0 <t< -‘-1- o
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t-2+z(t 1)

3.5 z= 1<t<2

_— -3+ 2 .
3.6. ‘,z..t(8+z) 2(t2+4) 3,20
) T

372 =-—4sect+3ztgt "E <t< .

3.8.4'z—5e4"+4e~4“ 0< -2’5 =
2 —t-—2+z(t2‘+t )
‘ -3t+2

3710 z-5ctg2t+3zcosec2t 0<t<§ v

t-—4+z(t -2)
126t +8 _
812. z= 2(t2 +9) +t(z- 12) + 2:, o

3,13, 7 = 6sec3t - 4ztg3t "'g <t< E

3.14. z = _peit 3e'2" 0<tg
t2+2t 3+z(t2 2t - 3)
T 14t+3
3.16. z-—-4ctgt 3icosect, o<t<m
3.17. z=t(z-12) 3:-3(t2+4)t

318, 2= ~Brecdt — ditgdt, — <t<§» '

39. 2= 1<t<2

31lz= 2<t<4

-:3.”15. z= -—3<t<—1

3190z —4e"+3e~‘f 0t 2m.

-2~ 3+z(t2+2t 3)
—4t43

gL 2= = G ctg 3t dicosec 3t 0 < t < -—.

3
e __t-—3+z(t_— 1) . . e

3.23. z = 3(82 +9) + 2 + (i +18), ¢ > 0.
_nAli-1)
: . t—-l}»- t>0 .

3.25. z= 3¢5t = .(?e:".si‘,i 0 st <Em

3.20.z= 1<t<3 .

3.24. z =



N

3a11aqa 4. B Kommleucaoﬁ n.mocnocm z0y. IlOCTpOPlTb JHHHIO. .

41 |e=3- 2{Re(z~2) =l ~ 2~ 4:[Im(z—2z) £

,42

z-—2—--2-l -2-Imz+Re(1+z) 0.

4.3. (z+z—8)|z—2 3z|_4(z—z—61)|z-4 41[ :
44. 1z+3 - 2z|+2Imz+Re(2—z) 0. (
45 |z-2- 31|Re(z—-3) |2 - 8 — 4ilIm (= - 30)..
4.6. |z - 4+4z[+2Imz—-Re(2 21)- ’
47 (z+Z-6)jz—4— 2:1—(;-z-4:))z—3 3:| 

4.8,

z+2+2|+%lmz-Re(1+3z)_ . j |

4.9. |z-—3 41|Re(z-4) e—4- 2z|Im(z—4z)

14.10. |z-—3+:]--lmz+Re(2+z) 0.
4.11. (z+z—4)|z—4 3z|—(z—z—-61)|z-2 2z|.
412, |2+ 4+2i| - 2ImZ + Re (1 + 4i) = 0. f

413. jz—4— 2le,e(z—2) |z—-2 3:]Im(z-—2z)

4,14, Iz-—l+z|~-—lmz+Re(2+53) 0. | e 2
4-15 (Z + z - 8)‘2 . 3 21‘ __’(z _ z - 4’)'2 o 4 4‘|. T .' . E
4.16. : L |

417 |z —4-3i[Re(:-3) =z - 3 —‘w2i|Im(z—é-3i),;;,f R
4.18. |z —3 - 4i|+ 2ImZ + Re (2+44) = 0.

-419 (z+z-—-6)lz—2 4= (z-z—sz)|z;s 3z|'.

420 lz-4+3z|+—lmz-—-Re(2+3z) o
421. |z -2 —~41|Re(z-—4) jz—4- 3z|Im(z-—4z) B

. 422, |22+ 4|~ 2mZ - Re(2- i) =0. o
4.23. (z+z—4)]z—-3 4z|-(z—-z—81)|z—-2 2z|._

¢ 424 |z+3+z;--1mz+Re(3 2)=0., . ..

1,751




54 v(a‘ Y=z+y-3, f( )=1-2i
._5.5 u(z,y) = e*(ycosy + zsiny) + z° -—3zy +y, (0) 0.

59. “(»’ﬁ y) =%~ 9 -2y, £(0) =
5.10. v(z,y) = € cosy, f(O)b1+z

425, ]2 -3 _—-i[Re(z—1)<=~lz-;»i—55|hn(z——i) L

3anaua 5. Bocc'rauonwrb auanwmqecnylo B-OKPECTHOCTH ‘TouKN

29 = a+ib dysxumio f(z) = u(z, y)-+iv(z,y) no uspectHol ee MEHMON
HOH nencmurenbnon uacTeil W aHAYEHUIO f(zg) =c+id:

: 5.1. u(z,y) =22~y +2, f(0)y= =241
5.2. v(z,y) =coszshy —shasiny, f(O) =1 .

5.3. u(x y) = € (z cos y‘—; ysiny) =

»y "r.—‘ : . L ‘-..
. 2v'+vy2,‘f‘(1)*_-e. , .

5.6. v(z,y) = ln(z +y2)+z-2y, f(t) 0.

57 u(a: y) =2 =y +52+y + zrf(l)"’"

58 v(z y) 3+a: 2(3:2_*_:‘}'2),‘1'(1)..- 3

5.11. u(z,y) = 2+ z,f(l)-l-!-z

e f) =
5.13. ;u(z,y)-x —y —2:c+1 f(O)—l. :

5.1‘2; v(x,y) y—

' 514 u(z,y) = oV cosz, f(0)=1.
'5.15. v(z,y) =%~ ¥ + 2, F(0) = 0.
© 5.16. u(z,y) = a:3 =3z’ + 1, fOy=1.

5.17. v(z,y) = 2%y — 1, £(0) = 1.
5.18. u(z,y) = 1 cos y, f(o)
5.19. v(z,y) = m\/z2+ y? +y, f(z) = 2+ ’lnz

- 5.20. u(z,y) =y - 22y, F0) =
- 521 vz, y) =27 -y +2:c+1 f(O) =1,
( 5.22._u(z,y) 2zy+y, f(O)

- 52



[

528, u(e,3) = 3% =4 =y, f(0) =0
5 2. u("”y)' ; 1'- e siny, 'f(O)

1+t

3a.uaqa 6. BblHCHPIT}: ‘Kakag qacn rmocuocm cmnmae'rcﬂ a Ka-' -

« Raf pacTATHBAETCA npn omﬁpameﬂuu w= f{z).

6.1. w= 22
6,32,;

1
- z - : ’
6.5. w=In(z— 1)

.\e" .

6.7 —z +z—1

6.9 w= 2e=+1 e

81l w= = (2= 3)2

o 6.8. w= =

- 6.2.. —z +2z
‘6.4. w=e“.{

6.6, w =(z— 1‘)2.,

1
z—-l

4610 w= ln(z-z)
612 w=2? +3z+1

613 w= 2 . 614 w= el
o z+1 o .
6.15. w ln(z+2) * 6.16. w=;}_—‘
S w=2<% . eisw=ell
619 w=ln(z+2). . 6.20. w-2z -—z+z
. 6.21: w‘_w,-—-—z_biz B 622 w-..e K e
6.23. w = In(2z + 5i). , 6.24,w=(z-z)2.' o
“6)25.&;';—.—"‘"‘1“ : e

', 3anaqa 7. Bbl'-mCJIHTb HHTerpan f f(2) dz no nauﬂon npm;oﬂ L

7.1. f(z)—(3z+2Rez)(z—2 31) L: {}z| = 2 Imz>0}

7:2. £(2) -"::(2;+3Imz)(z +1 -j), L: {lzl =3, Rez 0}. _

7.3. f'(z)_(s‘z”-mez)(z- 2=d); Lt {la =2, Rez.2 0, Imz>0}
4. flz) = (3z—-2lmz)(z+3z) L: {Izl 3, Rez 0 Imz 0}
7.5. f(z)—(3z—2Rez)(z~—1 924); Lt {|2| =2, Rez 30, Imz € 0}
7.6. f(z) (22—3Imz)(z—2 21),L {'z[ -3, Imz <0}, .

: 53




7.7, f(z) = (3% + 2Re2)(z =3 - i); L {|z|=3 ‘argz"<1r}. -

18. f(z) = (22 + 3m 2)(z - 4i); L: {|z| =2, Rez>0}
79, f(z)—(3z+Rez)(z—Imz),L {z'-.-t+zt2 0<t<4}

: 7.10. f(z) (2z-—5Imz)Re(z+2:),L {Izl 2, Imz < 0}

711 fz) = (52+2Rez)lm(z—3),L {z—-—t2+zt 1 t<3}

7.12. [z = (3z+Imz)Re(z—4) L: {|z-t|-2}

U118 f(z) = (2z+3Rez)Im(z~1) L: {z—t2+2tt2 0<t<4}

7.14. f(2)= (222 —Imz)(z——3),L {Izl ~ + /114, 0<t<1}
7.15. f(z) = (3z-—-2Rez)Re(z- —t), L: {tz—~2zl.-2}

7.16. f(z) = (22——5Imz)lm(z—z),L {z=1t-2i, 0<t<2} _
7.17. v_f(z)‘ (2z~3Rez)(z+Rez) L: {z-,~t+t\/i_—t—f ~1g1tg 0} '
7.‘18. flz) = (3z+4lmz)(z~—2 3%); L: {Jz] =2, 1r<a.rgz<21r}

' '7.j19.>f(z) (zz+a)Im(z--z) L: {|lz— 1~i=2}.,

7.20. f(z) (z- Rez)lm(z-f—?z),L {z_t+2tt 0$t<4}

721 f(2) = (% Rez)Im(z-l»—z) L: {!z—l 2z|--3} :
7.22. f(z) = (zz+1-—t)Re(z+z—-2z),L {z~—t+3zt 0@\3}
7238 f(z) = (2 Im(z—-z))Rez, L: {|]z - 3i| = 2}.

724, f(2) = (z-Im (2 + 2i))Im (2 + d); L: {z—-t-—2zt 0<t<4}

1.25. f(2) = (2z~51mz)(z—2Bzz),L {z-t - 1<t<2}

Bagaua 8. Haﬁ’m BCE nopanoacxne paanomeﬂnn (bym{mm w = '
= f(z) N0 CTeneHAM z. :

"16,;

| -"81 f()‘-i’-ﬂ;f 82 10= .z2+sz 1122
8.3. f(z)'='__1;§_.z;§;. 84 NI )_ o 10z 23(2) !
- 85. f();-f—i%. 8.6, f()-_"é__.ﬁi:a,",'
87; m_w “88 f()_zsﬂz..z.q

-——-—————2‘; .
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8.9: f@ = ——q-;,; 8. 10'f(z) __44’—%% e
811 f() = é{% ke 812, f(z) = f_ﬂ“’i_é%oz_’ =
;s;lsli‘f(iz>'-‘#‘;'»l pe- 0 o 8-’1*4- fL pcatal.. —1122 |
P T Y. .._..._.z. :

817 f(z) _ 2_229%:2;'?’ - 5 18 f( ) = 4z92z+ 49
819f(z)=%—; LRl = w—ﬂ";—g
e g =125 sy =5,

823, f(z) = Esfg}?‘ | 5,2{;’4‘,) = ,W_ .

38.1.'[8'-!& 9. Hanm Bce nopanoncmde pas/oseHun (pynkuun w =
= f(z) N0 CTENEeHAM -2 — 2g, TAe 20 =a + zb ; :

| 0L £z )= 816 zo—3+41 92 f() e =243
B 93.f(z) = 3z+i,zo;1-2z 9.4. f()_~’+1;6,zo..3 2.
- 9.5, if(z): 1881,zo=4~’3z. 9.6, (e )_.' 3243 zo~~5f<z‘.
o1 }(z-) _.y.i.tl%, zol_2+2z:'-98 fe) = 664,;;0..3—‘2;; |
’99 f2) = 36,zo_2 21".‘ 9,10. f( )_,-3‘+'*6,zo_1+2¢.
0.11. fla) = +99,zo—2+21.~ 9.2, f(z) 1025,z¢;3,+4z.
9.13. f(z)_'i‘_‘“%, 2 =2-2i9.14. f(z) _ 49;;0_2'-%25;'

‘ 9.15‘.‘}(2):@”_“_22,:5-2 2: 916, f(z )—-f-i-l—l%,VZg):'l.-Qz

5




0.17. f(2) = o 9,zo-1+z 9.18. f(z) =

A

gy =3 .
¢919 f() 3z+3%,zg_2+31 920 flz) = 4 4,zo..1 — 2.
921 f(z)...‘ 22 =32 922 o) = 3’+&,';0_4-¢3i.'
9.23. f()-;, i,z0-2+~2z 9.24. f(z) 1449,:;0..3 %,
. 9.25. f»(z):;i?ii-g, 0=2-2% - ,,kv-‘.

g

. Bapaya 10 Ilanﬂylo Q)yﬂuumo W= f(z) paanommb B pan Jle-

\ paua B oxpec'ruoc'm TOUKH zo’ a4 zb

101 f(z) (z—2z)31n—(—z—:—2—3; 2p: _vt..

10.2. f(z) (z+:)cos +2i' ,«zo_.—-Zz. R

103, 1) = (e - 3in f—*—l-;— w=io
;104 f(z) (z+4)exp 12 ,zo_-—2z |
- 10.5. f(g) ; (z —'2:')2 sin~-",;L(.:'-—f~T), =i
10.6. f(z) = (z - 1) cos 21—1:‘-1—_'-_}-)-, 2= 1 —1i.

10.7. f(z) = (2 —1) exp ( - :), 2= 316.

1@;.8.- f(z) (z 2-1%)2sin —%_—25:—‘—)- n=2.
10.9. f(z) (z-2z) cos E?lr—%f—?i),zo --2+2z
‘10 10. f(z) = (z - 2z) exp ‘2;, Zp = 4;

10.11. f(z) ( ) sin -—(~—-“-—‘—) 2;.‘ B
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23.18; jz(r)et"' dr =2tcht.  23.19. z(-r)c"’ dr 2tsht

0
\ . _ L
23.20. / g(r)(t—7)3dr= 15 2821
) :

75 a:('r)(t - 'r)2 dr = t4 + 4t3‘

o&\‘““‘d\.&- .

-

(.



t o ¢ : ’
93.22. / z(r)sh(t — r)dr =1%  23.23. / 2(r) cos(t — 7)dr = 33,
B 0’ N : L : c '0 .. o R

(A

L3

23.24. \/:c(T)ch(t-——T) dr i'éeétqht.
0 o B ‘

H

o

- '23.25.\,/ z(r)sh(t —7)dr e £
N i . *“ .

3agaqa 24.  PemﬁTb nmerpo—nmj)‘q;epegmiaanpe‘ ypaBHeHue. v

¢

| 241 / a(r)e “"dr—-z(t)+:c(t)+e"‘, 2(0) —o. |
- | | :
24.9. j 2(7) cost — r)dr= :i;\(;.t) ,—'_%ac(t) + sint;‘g‘(oj =0
/ 243 jé:(r) sin(t ~ r) dr = &(t) - %z(t) + ;iqt; 2(0)=0. -
2.4, jfctr)sé(t;"r-)dri:_.;i':‘(.t‘);-z()+chtvz(O) 0, z‘(O) =o.
24, ‘j:c‘(r)sh(t—r)dr_—,——:c(t)+sht a:(O) <0, 2(0) =0.
24.6; | ] v:icf(vl')et--"' dr :-‘.‘—--;—iz('t) - %e‘; z(oj = o #(0) =0

94.7. / 2(r)e™" dr = —i(t) — te'; 2(0) = 0.

o

; 24.8:."/ .;z,;(r)e"'" dr = ;é:(t) —t%¢*; z(0) = 0. .

K=

R ¢



9. / #(r)sin(t - 7)dr = —i(t) —sint; 2(0) .0, 5(0) = 0.
o - : ‘ ) . ' ) ¢ .

24.10. /a:(z')'gin(tﬂ- r)dr = —’%i’(t) - -2-sint; z(0)=0.
o 3 S . . . v, , N

-

2411, f 2(r)sin(t - 7) dr =— %&\(t)—_— % cost; a(0) =0 ©
. . . . : . R
24.12. // () sin(t = r) dr = 23(1) +Bsint; 2(0) =0, &(0) =0.
- 0 . . A . . P . - "‘ .

t

24.13. / z(7) ch(t/- T)dr = E(t) - z(t) -}-‘e’_;,_,;zk(O){: 0,,‘ a.‘(O): 0.
o . S o
{24.14. / z(r)’ch(t ~1)dr “=z(t)— z(t)+ "5?—&; z(0) = 0, $(0) =0 :

-

2435 [ 2(r)ch(t - r)dr = (t) +2¢~*; 2(0) = 0.

2436, [ 2(r)ch(t — r)dr = &(t) + 25 2(0) = 0.

— O O

24.17. [ z(7)ch(t — r) dr = 2&(t) +.cost; 2(0) = 0. .-
0 S o

o

2418, [ 2(r)et=" dr = 2(2) — 52(t) + ¢'; 2(0) =0, 4(0) = 0.

O O,

24.19. [ 2(r)et=" dr = 2(t) = 54(t) — 5sht; 2(0) =0, #(0) = 0.

79




; 24.20. z(r) sm(t - 7') dr. = &(t) + o(t) — sint; z(0) =0, z(O) O

- Q\“ :

24.21. f :c(;r),sin(t ~ 1) dr = &(t) +2(t) + 3e*; 2(0) = e
0 ‘ : T

. g t- : 15 ! .

M / e(r)sin(t = ) dr = 25(t) + 2(t) = > cost; £(0) = 0.

4 s , - ) ) ‘ . ]

o~

24.23. / o(r) shit = ) dr = §(t) = &(t) — 8¢* sint; 2(0) = 0, (0) = 0. _

ok

2424, / ,z(?')ch'(tf-r)dr =it~ te 5(0) =0, 7

[ . ' ‘v o
i t ' i ‘ : !
2495, / x(r)sh(t—*r) dr = —z(t) 3cht 9:(0) 0.40)=
S0 ‘ , !

. 80,



LT

1. { 14{

L5 {y(l/z) vlyo S s {y(am Y(1)=
{ ts.{
19§

1.9.

L

1.

. Tunosoii pacuer Ne8.
YpaBHeHm-l MaTemaanecxoﬁ Pusnrmn

3apaua 1. Hafitu B ynaaanﬂoﬁ 06A8CTH OTAUYHbLIE OT 'romnecr—
BEHHOTO Hyas pelieHHA y = y(z) nuqnpepenunanbnoro ypaBHeHus,
YAOBAETBOpAOLINE aanauumM KpaeBbIM YC/IOBHAM (aanaqa III'rypma*
Jnysunnn). o . ,

' A ' <z : "4 Ay =0, £ 2
b {Z(IT yz/(zg I {;/(372)” y0(2)3/2< R
v+l =0, 7r/4<a: 7r/2
ylm/4) = y’("/2)

¥ + M\ =0, 3/4<x

¥ +2y=0, 1r/2 < z <
y(r/2) =y (r) =
Y +Ay=0, 1/2 £z <

v +Ay=0, 7r<:c<21r, v+ dy=0, 1r/2<.'c<31r/4-
y(r) =¢/(27) = y(x/2) =y (3n/4) =
Y +2y=0; 1<z<3/2, 110 {y”+Ay 0, 1/4<:c<1/2,

u(1) = ¥(3/2) = 0. ‘(1/4) y’(1/2) 0

11. {y”+z\y 0, 1r/2g§:<37r/2
(r/2) = o (3n/2) = B
¥ +Ay=0, 3/4@\5/4 R T
112 {y(3/4) ¥ (65/4) = T
Y +Ay=0,1/2 <3/2
“3{ (1)) = y(a/é) So. T
14, {z/-s-Ay 0, 7/2< e < csmfe, S
y(x/2) = ¢ (5n/4) = ey
yl + A 0 < 3 /2 R T IREARREY EL ‘
115 {y ST “ B N BT
116, { ¥+ Ay =0, /A< e 51r/2‘ T
y(3n/4) = y’(57r/2) 0.
v +A 0,1 2 y"+A 0 3/2< <2
1.17. { (1) yy(2) » - 1.18. { y,(3/2)y ) = S
yi+dy= 07r/2<a: ', Y+ My = 07r/4<x «/2
116 {v(m) 5o <mum, { ¥ (n/4) = y(#/2) =
Y+ y= 01/2<z<1, ¥ Ay = 0*3/4<¢
121 {y(l/z) wy=0. 2 {y(3/4) o (1) =

,'81 '




210 4 —2u,y+u,y+4u,—4uy..o.

o " 3',"‘+,\' =o,}r<zg2n,. [ Y +Ay=0, n/2 K = € 3n/4,
1.23. { y’(1r)=yy(21r)=0 1'24"{ y’('ir/2§j y(37r/4) 0 e

: ¥ +dy=0, 1<z <32,

1.25. {y(l) 1(3/2) =

3anaqa 2. Haltu oﬁmee pelerne ypaBHeHnﬂ, npnnenﬂ ero K
muoumecmmy BUAY. (

2.1, Ugz + gy — Uyy + g + uy = 0.

2.2. Upy + gy + 4uyy -ty — 2y = 0
2.3, ugy — 2ugy ‘!‘,uyy +2u; - 2uy = 0.”» .
94 Uzg + Btisy 4|:-'9u!,‘y-+ Uy + 3uy = 0. -
25. tzs — Otgy + Juyy — 2up + buy =0
2.6. gz + 2y + uyy — 3us — Buy =0.

2.7. Uzs — gy F 4u§y + 3uz — buy = 0.

2.8; Qzg + Oty + gy — 9z = Suy = 0.
2.9 Ugs + 81),,,, + 16uyy —'-\u, ~ 4uy = 0.

-2.11. 16u,,., + 8u$y + tyy ~ S8u, — 2u,, =0.
2.12. dugs + 4ty + Uyy + 8uz + 4uy, =0.
'2.13. tgp — Btigy + 16tgy + 3up — 12uy =0. .
2.14. 25%, = 10tgy + uyy — 15u, + 3uy = 0.
2.15. tgy + Bizy + ttyy + 5tz + 15u, = 0.
2.16. 25tizz + 10tizy + uyy + 20U+ duy = 0.
2.17. tgy + Btigy + 16ugy -+ Btz + 201, = 0.

2.18. Uys = 10ugy + 2ty +5u; — Wuy =0 .
219, gy + 120sy + 36uyy +us + 6t = 0. o :

2.20. ugy = 2uzy + tyy + 6ug — buy = O

2._2.1.“ —12uzy + 36uyy + 2u; — 12uy = 0. .

2.22. 36u,, + 12u,y + u,,y + 18uz + 3u,, =0. -
2.24. 36u,, —_ 12‘{1,,-,, + uyy + 18u,,. - 3uy = 0

RN

- 82



2.95. 4950 — 1ugy + upy + 1,4u',,‘- 2uy

3.1,

3.3.
3.5.
i 37

3.9.

’ {!‘lr:l
Au=0,0

. 3.11.

3.15.

a8

-

3.17.

3.19.

3.21.

3.23.

3.25.

Au=0, 0<r<1
“Ir:l

Au-—0.0\r<1,

-u|,;3 = (,‘02.

Au-O 0K r<4

Ulrag = 5‘)’ +2p + 2.

Au—O,_O\r<1,
=g

<r<l,

ulr=1 = 2% - 5p — 2. k

Au=0,0Kr<2,
Au=0,0<r<3,
=3 = ~p* +3p.
Au=0,0€r<?,
U=y = ¢ -—3so+4
Au_0,0\r<2,

Ulpmz = 10<p2 -2p—1.

Au=0, 0 £r<l,

lr=y = _3‘P +5¢ -2,

Au-.-O 0<r<d,
ulr—‘!—ﬂo it O
Au=0,0<r<2,

ulr=z = 4% ~3p + 1.

_Koable.

' 4.1. upz +uyy =

Y

zZ_yZ

NeEr

20%+3p+5.

38

3.9.

34

3.6

3.19’.
3.12.
tlr=z = 5p% — 20+ 1. ) 314
= 316
o 3.18.

3.‘?0.
322,

3.24.

83

,.Au-.. 0, 0
':“’r_z = So —p.

Au= 0,0 .
7 = = 4% + 80 + 1.

CAu=0,0<
. ,“'r=yl'=i6¢2 —5p+3.

= 0.

3anaua 3. Pemu'rb aanaqy ,I[npuxne nas ypaBHeHHH JIarmaca B.
Kpyre. £

r<2,, .

Au=0,0<r<2,
Ulr=2 = @? + 50+ 7.
Au-—O o0gr<l,
Ulr=1 "f?‘P"l‘.‘P,'*Tz .
r<?,

Au :-=,"0,,,0<r<.2,
=2 =307 —p— 1.
Au=0;0<r<2,
ulr..z-4go -3p+1
‘;Au—O 0gr<2,
U=y = p? - 5o
Au=0,0€r<3,
‘Ulr=g ='—2¢ +17.
Au=0,0< r<1
ulr—-l,—¢ +7‘P"1
r<i;
Au=0,0<r<3,
‘u],?3=ﬂ¢2+2<p.r

Au=0,0r<1,.

‘ ulr:l = 3‘P2+ 250 - 2t |

3apaua 4. Pemuts kpaesyio aagavy gas ypaBHeHm Iyaccona B

o oul
$7<2,'ﬂlr=;=005;7_ =0f‘



a

Vﬁ.,"
‘<Q&

84

42 Uy +u;.,y:==‘ \;——;—;—:yz_y—z, 1/2¢gr <L u|,__1/2 = 0, g—:- - ' 1. |
| 4.31 ‘u,,-,', + .u,‘y = —z\/;%_:g__—:—z-,l g rA ‘ 2 3u|,-1 —1 g:i v = 0.
© 44, uz/zf 'l"l"";ly;= \;%’ 1gr 42 Ulp=1 = _ 1» g_':. - ‘= L
- 4.5. u#%uw% z_z____\/_—%_;;’ 1/2 g‘rl 1, ul,‘-—‘ilg ._‘1 -aal:- e 1.
4. Uy +uyy = i:—\/_;-_—-r_yz—z, 1/2€ r< 1, “"“’2?‘2’3—: r=1 =0.
4.7, ugp + 1;_,,9 = Lz:ili—, lg r g 2, Ufp=y = 0,:‘2-1-‘- | ;;'2, p
4.8. »1‘1,,,- Y+ u;,y :— ﬂ, 1rg2; ul,.-l =2, 2’-‘- ' =’0
: Yoy . Orlr= o
.24.9. Uszz + Uy ‘\;"%T‘——fzg‘ 1/2€r< 71 u|,_1/? =0, g: = 0.1 ‘
| | 410 af,,+uy,, _%‘f;’\/__:l_—i':—z 1/2 rg1, ‘u|,»_1,, _‘1 %:f‘m =0.
| 45.1'1."1_;",, + u.w = i:\/_—%-y_:—ﬁ 1/2€rg 1,:y|,=1,,; 0':, %';‘, ;\=1__ 2.
,4.12.ku“ +uyy = = —’”—\/%1\ r<3, = = ’ Z—: ;;3 = 0.
. 4.13. u%,, -‘i-'u,,y _‘ -—\;—;_2._-—4’_3—”—:_5, 1€r<3, ufp=1= 0,/;%; ;=3 =1.
) -4_.1‘4. Ugy + Uyy = ij;——\/_:;__:’—z-, } £r<3, tlpm1 = 1,".3': r;; ;- 1'\ .
4_.15. Uog + Uy = -&%, 1< <3, ulm =1, ‘g’; , =2
,; 4. 16 "“ +ugy = z? v ST 3’ =1 = 2,’ %; » =1



4.17. tes + Uy = % s rs 3 u;,=1 = 2, %:‘_‘(;':3 - 2
. 4.18. U, + uyy = iz—z\/__——_'___’%, 1 <,<2’ “lr=1= 2’ %:—f ;=2»= 1
L19. s + 0y = ———-—-—”,-———:{ +”:2 1< r<uhai =1, 5 LI
.4.20.’u'ul+. >1._¢'yy —%, 1 g:rk\ 2, ﬂir?l' =ﬁ2, g—z r;é:‘;?,’ R
4.2;. u;, +ugy = \;-i_—%% 1/2¢ ,-< 1,-;1;1- ,2:}: 1, %; r,=,,1y=. 2?';—)'
P et e
423 “W: '*'('“yy — % 1/2 ";‘ 1’ u|,.=1/2=3,%:§ ,,=1 =2
- ) 22— y? CQul i o
4.24. ézx}tfgy = ——————\/m 1/2 g , 1) ul,. 1(2 =3,-(—97 r=1 =3 ,
425 tse + Uy = il PP u|,_1 =3 2 ’-"—'1.~
VerErd an

3apaua 5. Haﬂ;m byHRUHIO, ynoane’raopmouxyxo BHyTpH prra
ypasrennio TeibMroabLa U npunnmammylo Ha rpa}mue prra 3aj8H-
Hble 3HAUEHNUH. .

5.1 Aut kzu =0,0%
5.2 Au+k2u_.0 05

5.3. Au+ Bu= O 0

54. Au+k*u=0,0¢

55. Au+ku=0,0<r< 20 ul,_go =21sin% .

5.60 Au+ ku=0,0<r<3, u],_a = 20 sin® <p

57 Aut+ku=0,0gr <4, Ulpmg = 19sm <p

5.8. Au+ k2u = 0,0<r < 15, u],.__ls 18sin® <p

59. Au+ku=0,0<r< 3,5, ulr=3 s = 17sin® P, -

5.10. Au+ k’u=0,0<r<4,5, u],.=45 =16sin®p.

< 1, u|,--1 —-25811’1 <p
r< 1 5 u|,_-_15-24sm tp
r<2 ulr_2—23sm @

//\ //\ //\ //\

r< 2 5, uly=25 = 22sm

N

N

85



5..11;. Au+k%u =0,0<r< 5,, Ulp=s = 15,si.r_13f¢.v‘ :
5.12. Au+ku=0,0<r<5,5, Ulems,s = 145in° .
5.13, Au+ kPu= 0,0<r<6, ‘u|r...6 13sin®p. |
5.14, Au+k?u=0,0< r < 6,5 ufmss = 126in°p. .
5.15. Au+ Fu=0,0&r <7 tpr= llsm P
516, Aust kzu =0,0<r<T,5, tlpry = 10sin® .
5.17. Au+ kzu =0,0'< r <8, uly=g = 9sindp.
B8 Aud k7u=0,0< r < 8,5, tly=gs = 8sin® (2

519 Au+k2u°—0 0<r<9 ul.s_g-‘i’sm .
-5.20. Au+k2u—-0 0<r<9 B, tlr=g,5 —.65m P.
521. Auak*u=0,0€r <10, Ulr=io = 5sin® ..
5.22. Aut K= 0,0 < <10, 5, Ulr=10,5 —4sm .

T 5 23. Au+ HBu=0,0<r< 11 ul.-_.n -3sm go

'524 Au+k2u =0,0gr<1], 5, u{,.__n,;-.Zsm <p

- 5.25. Au+k2u-o 0gr< 12, tly=1z = sin® 2

.-

o

3anaua 6. Pewnts nepeyo cmemauﬂylo sajfay NS BOMHOBOrO |
ypaauexuﬂ Ha- orpeaxse ‘

‘ 61, Usy = Ugg, 0< 2 < 1, 0<t<oo, ,u(z,O)_:c(:n—l),

- u(2,0) =0, u(0,1) =0, u(l t)=
62 ugt—ng,0<z<3/2 0<t<oo,u(z 0)"‘”(4’ 3/2)
T w(e,0) =0, u(0,8) =0, u(3/2,1)=0.
6.3 Uy = uyy, 0<:c<3 0<1t<oo, u(z,O)—z(z 3)
S ug(2,0) =0, u(0,2) =0, u(3,t)=0.
64 uu_4u,_.,,0<z<2 0<t<oo,u(z0)_.a:(x 2)
T ue(2,0) =0, u(0,8) =0, w(2,8)=0.. .
: 46‘5 Uy = 1[4, 0<z<1/2 0<t<oo, u(z 0)-—2(::—1/2),‘ ‘
T w(2,0)=0, u(0,8) =0, u(1/2 )=0.
U = 4tigy, 0< 2 < 1, 0<i<oo, u(:c 0)—z(a:—1)
- u(z,0) =0, u(0,¢) =0, u(l,t)=0. - -
g = 4/eg, 0< T < 2/3, 0<t<oo, u(z, 0)--1:(::—2/3), g

6.7 ut(z 0)=0, 40, =0, W(2/3,8) =0,

i ;186




6.8.

6.9.

6.10.

6.11

612,
6.13.
6.14.

6.15.

6.16

617,
6.18.
6.19.
6.20.
6.21.
622,
6.2,

6.24.

Ui = gy, 0< 2<1/2, 0 <t < 00, u(z, 0)_x(z—1/2),

“u(2,0) =0, u(0,2) = 0, u(1/2,8) =0.

Use = Uz, 0 < 2 <2, 0 <1< 00, ulz, 0)--::(.'4: 2),
u(2,0) =0, u(0,2) =0, u(2,t) =0.

tye = 16Uzg,' 0 <2 < 3, 0<t<oo,u(z 0)-z(z 3),
u(z, 0) =0, u(0, )=0, u3,2)=0. -

U = 16ugs, 0< 2 <2, 0<t<oo, u(z, 0)-.7:(::-;—2),

B ut(z 0) 0, u(O 1) =0; u(2,t) =

Upe = Mgz, 0< 2 < 1, 0<t<oo, u(a: 0)__:c(x—1)
“ue(2,0) =0, u(0,8) =0, u(L, ) =0. .

Ugr = 1/QUzs; 0 < 2 < 1/2, 0 < t < oo, u(x, 0) = :c(a: - 1/2)

 ue(2,0) =0, u(0,2) =9, u(1/2 t) 0..

un_u,,.,,0<:c<3 0<t<oo,u(a: 0)__3:(2——3),
u(2,0) =0, u(0,2) =0, u(3,2) = 0. -

wre = 16uss, 05 2 < 1, 0.< £ < 05, u(z, 0)-a:(z-1), =
us(z,0) =0, u(0, t) 0, u(1,t) = 0. o "

Uy = Qugy, 0.< 2 < 3/2 0<t< oo, u(z 0)= m(a: 3/2),

- (2,00 =0, »(0,t) = 0, u(3/2,£) =0.

uu_.4u,s,0<z<3 0.<t <00, u(zO)_z(z 3),.'
u{z,0) =0, u(0; t)—-O u(3,t) = o i
use = 1[40z, 0<z<2, 0<t<oo, u(a: 0)-4:(3:— )
u:(z,0) =0, »(0, t)—O u(2,t)=0. o
utt—1/4u,,,,0<:v<1 0<t<oo u(z 0)_1:(:1:—1)
ut(z,0) =0, u(0,t) =0, u(lt)—_. ) R
gt = Ugg, 0< 2 < 1/2, 0 < t <'00, ulz; 0)_2:(9:—1/2),
u(2,0) =0, u(0,2) =0, u(1/2, t)_ . .
utt_4/9uzz,0<z<2 0< <00, u(z, 0)-::(:0 2),
u(z,0) = 0, u(0, t)—O u(2, t) 0. :
g = 94z, 0 < z < 3/2, 0<t <oo, u(a: 0)-.'c(:c—3/2),
u(2,0) =0, u(0,2) =0, u(3/2,2) = 0. _
uu=1/9u,,-,, 0<:c<1 0<1t< oo, u(z, 0)..z(a: 1),r
u(z,0) =0, u(O 1) =0, u(1,8) = 0. S

Uge _-9/4u,,,, 0<z <3 0<t< oo, u(:c 0) = z(:c 3),'»
u(z,0) = 'a(O t) = 0, u(3 t) .

T

, 8".7



6.25.

upe = Yugy, 0<z<1/2 0<t < 00, u(:c 0)_.3:(::* 1/2), :
ut(z 0) = O u(0,t) = 0, u(1/2, t)

3anaqa 7. Pemwrb nepaylo cmemaHHylo 3aaaqy mm BO/IHOROFO
. ypaanenun B npﬂmoyro:xbuuﬁe o .

7.1,
7.2.

73"
- 74,
75.
76.
7.
7.8.
7.9.

7.10.

U = At ulemo = FH2 - -’B)(3 y), utlt:() = (

Ulz=o = tly=0 = ulz_z = Uly=3 = 0.-

U = 4Au, uli=o = 2y(3 ~ ’-")(4 Y),. utle.—:o =
ulw—o = “Iy-.o = ulz-3 = uly""i = 0

.’uu = 9Au, u[,_o = my(4 - z)(5 y) Utlt-—o =0 J -,

Uls=0 = Uly=0 = ulo=s = uly=s = 0. .~
up = 16Au, ufp=o = zy(5 — z)(6 - v), "t't—o =0,
ula':{) = Uly=0 = Ulpzs = u{y::s =0.

Uz = 25Au, ult:ﬂ = :vy(ﬁ 2)(2 y); ul‘t—o =
u],,--o = uly-o = u!z'—s = uIy-—i’ =0.

1y = 4Au, ﬂlt_o = zy(2 ~z)(4-9), ‘l‘tlg_o =
Ule=0 = tly=o = tlo=a = =4 = 0.

e =90, ul=o = 2y(3 ~2)(5 ~ 9), tehoo =0, © 4

Ule=o = Uly=o = tlo=s = tly=s = 0.
ty = 16An, ulp=o = zy(4 - z}(6 = y), uzlt-o =0,

‘ ulz =0 =. “|y~o = ulz =4 = “Iy-s = 0

uge = 26Au, uli=o = zy(5 — z)(2 — y), ut't:D =
ulz‘-—O = tly=0 = tlo=s = uly—z =0.

uye = Au, uli=o = 2y(6 — z)(3 - ), uzlz-o =0,

V=0 = “ly =0 = tlr=6 = Uly=3 = 0.

7.11.
719,

7:13.

U = gAu ultz() = ty( - x)(5 y), “t't—o -
“Iz—ﬂ = "}y-o = tfgmp = “‘y-5 =0. ’

uge = 16Au, ule—o = zy(3 z)(6 -y), Ule=o =0,
u‘z_o = uly:O = tp=3 = “’y=6 = 0. ) ’ V

© Uy = 2504, tlemo = 2y(4 — 2)(2 - 3), udg-o =0,

H|z=0 = “ly‘O = "lz-‘l = Uly=g = 0

"

7.14.

7.15.

Ut = A“, “lt--n = $9(5 z)(.’i y) "tlt:o =
,‘“|¢—o = “’y..ﬂ = Ulpas = Uly=g = 0. '
Uy = 4Au, ult= zy(s z)(4 y)’ utlt:O = 0
Ulzmo = “‘y—o = “ic—ﬁ = “Iy‘-4 = 0

Vo
%
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7.16:
1%
U tileso = ulyzo = ulemy = uly=e =0,

7.8

719,

721,

| 799,

- 7.98.

7124,

RUgp = 16Au, o = zy(2 z)(ﬁ 1)y Uele=0 =0,

: "“0"-'-0 = Uly=o =thlo=g = wly=e = 0.

e = 2540, tifpmo = 2y(3 - 2)(2 - 9), ﬂtlt-—o = 0

Uy = Au, Uy = 2y(4 ~ 3)(3 !l); “t"'—"-ﬂ =
'u‘z‘-b = u‘y-o = “'a*-‘l = uly:-.a 0

uy = 444, uh—o =. zy(5 “3)(4“ }l), utlt"O - 0: .
“Lr-a = Uy = Ufias = Ulyse = 0.

un = 9Au, “f:-—o =2y — z){5~ V) udt-.ao =0,.
ulz:ﬂ = uly-o = tlpzg = ufv-!i =0.. - SN
Ugy = 25Au, ul: =0'= ZY(2 ~ 2)(2 - ), utlz.—:o =0,
u,z =0 = “)y-.-.-o = u’a-? = "!ys:? =0.

g = Au, uitsa = zy(3 ~ 3)(3 ll)a “clc-o =

Upp = 4Au, ulg =0 = 21](4 3)(4 y) ug]gzo —-0
"ﬂlz—n "ly=b = u!z =4 = uly—ﬂ =0..

gy = 9Aw, tileo = zy(5 —2)(5- 9, ml.so = D
'“‘eﬁn uty:O = “lz—s = f!ly—ﬁ =40. -
thy = 1641, tloco = 29/(6 — 2)(8 ~ 1), th=o = 0, f
u’z—’o = uly-b = '“]:-6 = “ly:ﬁ = 0 e o

Samma 8. -Pemuth nepayio- 'cuemanuylo aanaqy AR ‘BONHOBOTD

’ ypaaneuna B xpyre

i %01-'

8.3.

: | At 21
Cue= 2Au, 0K+ <2, o<t <ol 0) = 8| 1- (24)
uir,0) =0, u(24,t) o. o
U = 3Au, 0 < r < 23 0( 1< 00, 1‘(1‘ 0 — -1" = ('!')2. 2
' ' 81 /Yy

Upe = 4Au, B0 L r <22, O<;<;o u(r())--—l-—(--’:-)2
tt = ] £} Ex L 23 ‘t

Cug=Au0gr < 25 <t < ooulr,0)= & { - (25) }

u;(r,ﬂ) 0 u(25 )=0.

u;(r,m =0, u(23,7) =0.

u:(r,ﬂ) 0, u(22 t) 0.

&
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85

86,

87,

8.8,

89,
-8.10.
‘ ’8.11.
812,

8.13.

. 8.16. ¢
- w(r,0)= - 0, u(10 t)

un_SAu,0<r<21 0<t<oo,
~u¢(r 0) =0, u(21, t)

‘un...GAu, 0<r<20 0<t<oo u(r O)..yg

ug(r, 0) = 0, u(20, t)_.; .

wie = T2, 0 e < 19, 0<t<eou(r 0)= -;- \

'ut(r,O) 0 u(19 t)

uu—QAu, 0 r<17 0<t<00u(r0)
ut(r()) 0, u(17 t)_. S

uu_IOAu 0<r<16 0<t<oou(r0) -;-

“u(r,0) = =0, u(16, t) O

u(r, 0) =

lun_BAu O<r<18 0<t<oo u(r,O)
/ut(r 0) =0, u(18 t)— & '

-t
v 5.

,_oo

ut,_llAu,O r< 15 O<t<oo u(r,O).—

4u,(r'0)° 0, u(15,) =0. .

ug(r 0)=0, u(14,t) = 0.

f‘;u"_13Au 0gr<3, 0<t < oo, u(r,O)__]f -

uy(r,0) = 0, u(13,t) = 0.

ut(r,O) 0, u(12, t).~

luu—12Au,0<r<14 0<t<oo u(r 0)

8.14 un...14Au, 0 r<12 O<t<oo u(r,O)

e

8_15;",u,,‘=1’5Au 0g r<11 O<t<oou(r 0)" it

: ‘ut(r,O) O u(ll t)=0.

v =16Au, 0 r< 10 o<t<oou(r,0)-,

oon-




ml!-‘
,—--—!
1
",Ql
Naier”
EX)
L '._a. )
-

- 8‘.137.l utt = 17Au, ., 1’ < 9 0 < t < o0, a(r’
U (rl 0) 0 u(9 t) 0. .
8.18. U = 184w, ogr<8, o< t< m,u(,., 0)=
' e(r,0) = 0, u(8,8)=0.

onn--
. <P—‘
|
o0
N’

p—t
H

[
-3ty . ool

| 819 Upe = 19Att, Igr< 7, 0< t < m,u(r,()) = — = { ,
uz(r,O) 0, u(7 =0 o e

. ’ : 1 [ - 1' :21 -
8.20. U = 20Au, <r < 6, 0 < t" < 00; u(r, ) = § 1= (6)‘,
ue(r, 0)‘:’ 0, u(ﬁ t) 0 '

ao O
s
!
=i £
o
2 N

I
T
N |
P . -

821, u,,..21Au,Q_<r<5 o<t<oofu(r, 0=z
" ue(r,0) =0, u(5, t)»—

SR

- amn,—»- g
" pp— -

8.92 un-22Au,0<r<4,0<t<oo,u(r, )
w0y =0, ul4, )= 0. '
‘&25. “n——23Aﬂ, kgr<d, 0<i<oo,u(r,0)_. 5

e(r,0)=0, u(3,8) =0. 5

&%‘u“‘MAW0<'<20<t<mmh,)5”{W¢*
w0 =0, (2,0 =0. :

825, U =2Au,0r
T w(n0)=0,u

sr<l 0<t<oe,u(r,0)
_7t) 0.

uemm 'rennonposonnoc'm Ha. mngaxe

xﬁ&b<@<3ﬂ,

9.1 ut-—lﬁusz,0<z<3 t>0u(z 0)-{ 35— 73/2<z<3
91 L 3-nd/2<283,

u(0,t) = u(3,9) =0.
‘ _923‘ Yt = Ugg, .0<z<2 t>0 u(z 0)—-{ e
u(0,1) = u(2,t) = 0. | T

91 - . cEa




9.3. |

9.4:.

9.8. .

9.9.:

: u(O t)—u(l t)--

9.10, Y
u(O ) = u(4,) = 0.
9.11.

' 9.12.

9.14.

'i"ut__].Guxm 0<a:<4 t>0 u(:c 0) {
' (Ot)_u(4t)-— . :

55 ;ut..4u,,,,,0<:c<5 t>0,u(z 0) {

"’u(o t)_u(5 £)=0. _
96A{ut—uzz,0<$<3;t>0‘u(m0) {

: z/ < <
.9.7.;,ut_25u,,,,0<x<8 t>0u(a:0) { < <

WO =u@,)=0. O,

n'ug-9u,,,,_0<z<2 t>0, :cO) {
“u(0, t)-u(2 t)“

9143 :*‘ut—gux,,.,0<z<3 t>0um0)-—{

2:1: /5,0 = <5/2,
-—z 5/2<x<5,-,
(0 t)-._u(5 t)—, § e
:c/2 o <2,
4'—2,2<x<4

2z/5 0g 5/2
5 z, 5/2<x<5

/ 0<:c<3/2
~'z, 3/2<:c<3
u(0, t)_u(3 t) = 0.

4

g~ é

222 0<m 1/2

u,-lGu,,,0<z<1 t>0,u(z, 0)-{ I—z 1/2<a:<1

4um,0<a:<4t>0u(x0) {:.’_

ut_gum,0<x<10 t>0 u(:c 0) { 10/-5-ZOET<;<IOJ

u(0,8) = u(10,8) =0..

/9 0.<z<9/2,

ut_2‘5uz,,0<:c<9 t>0 u(a: 0) {9,/ ;:,‘.9/2‘<z<9:

u(0,2) = u(9;) = 0.
22 /3,0<m\3/2

3- z,3/2<m<3 '
-u(0 t)—u(3 t)—"
ut—uxz, 0<.’L‘<5 t>0u(z O) {21L/z550/2<z<5/52

u(0,t)= u(5 Y=

-
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9.15.
916 Y

9.17. ¥

9.19.
9’.20:_.
(9.;21.
922
9.23.

‘,u(O t)-u(6 t) =0.

9.4 U

9.25,

918w=uu,o<z<;g;>mﬁumy={

‘ u(O t)_u(8 1) = 0
-;ut'—uzz, 0<z <], t>0 u(z 0)_{
: u(O t)=u(l,t)= 0. '

-u(O f)=u(4,t)=0.

”u(O ) =u(l,t) = 0

s ¥y > = %
u(O t) = u(7 t) = '

222, 0 < £ <1/2,

= %u.,, 0<z <1, t>0u(x 0) { e bR
Rl e { T h

u(O t) = u(1,¢) = 0. A
0geg?

= Qug,, 4,t = / <z<4
Uzz, 0 < T < >0,u(30) { z,2< 2 < 4,
u(O 1) ='u(4,8) = 0.

2[5, 0< < 5,

u(0,t)=u(10,8)=0. .

1<z<2

‘ ;u¢_4uzz,0<z<2t>0“(”o) {; g ’
u(0,2) = u(, t) o

2 .
R FT T
LS ) b = O
22,0z <1/2,

25uzz,0<x<4 t>0 u(:c 0) {4 /:c 02€< S<
) - ~

4,
32/3,0<z<3,

t—16u=,,0<z<6 t>0 u(a: 0)= { 6—2 3<a<b
3 TN ]

4u.-,z,0<z<1 t>0u(:c0)_._{2$ 0z 1/2,

= Ou,., 0<z<5 t>0 u(z,O)_{

,u(O t) = u(5 )= 0

 913

2227, 0< 2 < 7/2,

10-2,5<z<10, )

1~z 1/2<.z'<1



3anaqa 10 Hattru pemenue nepsoﬂ cmemannon aanaqn -AAA
ypﬂBHeHHH TGHHOIIPOBOAHOCTH B- prre o e e .
101, u,_.xeAu 0gr<5,t>0, u(r,O) 25-r2 u(5, :) 0.
10.2. w =250, 0<r<3 >0, u(r,0) = 9 = 2, 4(3, t) 0. |
10.3. up = Au, 0K r < T, £ >0, u(r,0) =49 —r? Ju(7,8) =

- 10.4. u,—lOAu,0<r<1 >0, u(r,())-l-—r u(l, t) 0.

10.5.u 9Au,0 r<8,t>0,u(r0) =64~ %, u(8,1) = 0.

. 106. u 25Au,0<r<2 >0, u(r,O) 4—12, u(2,t) = o, |
. '1{09.\7 "a,_IGAu 0<r<1 50, ulr, 0)..1-—1-2 u(l, t)
. 10.8. up = 3Au, 0 r <3, 30, u(r, 0y =972, u(3, =0, -
10.9. iy =544, 0 < .< 4,1 >.0, ufr,0)= 1612, u(u)—:.'
10.10. u, Au, 0 r< 5,150, u(r,O) 25— 2, u(5 1)=0. 7
10.11, % = 10Ay, 0 < r< 2, t>0, u(r,O) 4_"2 u(2 t)= 0 :
10.12. u¢ = 25Au, 0K F < 4,830, u(r,O)_.IG 92, u(4, t) i
10.13. u; = 6Au; 0K r < 6,¢ >0, u(r,0) = 36—1'z u(6, t) 0 B
1014 U= "4Ay, 0<r<1 £330, u(r;0) =1~12 u(lt) 0.
10 15. g = - TAu, 0 +<5,¢50, u(r,0)= 2572, u(5,6) =0
'10 16. ug_lOAu, r<7 t>0, u(r,O) 49~ 2, u(l,t) = 0;‘\. :
1017 Uy = Au,Q Sr<L>0ur0)=1-12, u(l =0
10.18. u = Au,0<r<2 >0, u(r,0) = =42, u(2t)--‘ .
10,197 1y = 9Au,0<r<3 30, u(r,0)=9 —72, u(3;2) = 0.
-1020 U =28u,0r<4,1>0, u(r,0)~16—r 1i(4,2) =0.
1021 4 =36Au,0<r < T, > 0, u(r,0) = =49 12, u(7,1) = o,',, )
10927 u =AU, 0K F < 2,50, u(r,0) =4 13, u(2,8) =0.
- 10.23. w = Au,OI r<4,t>0, u(rO)—16 r2 u(4t)...t_ ,
1024 u;-—25Au 0<r<5t>0,u(r,0) 25-1-2 u(St) 0. -
10.25. u; = 2Au, 0 <r<3 i, u(r,o) .92, u(3t)

{
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