Cvicent: Ritzova metoda

10. dubna 2020

Uloha. Reste okrajovou tlohu
—u"(z) + (-4 +2z)u(z) = —3z; x€(0,1); u(0)=0, u(l)=0,
Ritzovou metodou s volbou baze

vi(z) = z(1 —x), wv(z) = 2*(1 —x).

Reseni.

e prvni derivace bazovych funkeci:

vi(z) = z—z% vi(z) = 1-2z

/!
1
vo(z) = 22—123, vh(z) = 2z - 322
e energeticky soucin:
1 1 1
(u,v), = / (—u"(z) + (=4 + 22) u(x))v(z)dz = - / o’ (x)v(z) de + / (—4 + 22) u(z)v(z) dz
0 0 0
1 1
= / o (z)v'(z) dz + / (—4 + 22) u(x)v(x) d
0 0
e koeficienty matice soustavy rovnic:
1 1
(vi,v1), = / (1—-22)-(1—2x) da:+/ (—4+2z) (z—2%) (z—2°) dz
0 0

= /1 (1 -4z + 42?) dx+/1 (—42* 4+ 102* — 82 + 22°) da
0 0

1

4, 4 . 5,1

= {z2$2+3z3}0+ [3x3+;x4§x"+316 .
1 1 7

= 4 = — =0233
3 10 30
1 1

(v1,v2) 4 = /(1—2x).(2x—3x2) dx—l—/ (=4 +2z) (z—2%) (2° —2°) da

0 0

1 1
= / (22 — 72 4 62°) du + / (—42® + 102" — 82° + 22%) da
0 0

1 1
4 2
= |22 --z +§x4 + | =zt +22° — —ab 4 227
3 T 1,



(v2,v2) 4 /0 (22 — 32%) (2x—3x)dx—|—/o (=4 +2z) (2> —2%) (2® —2°) da

1 1
/ 4x — 1222 + 9z ) dx + / (—4x4 +102° — 82°% + 2:107) dx
0 0

1 1

B 4 4 45 5 8 » 14

= [3x — 3zt + xh—k[ 5 +3 7x +4x
2 3 .

= 15+ 420 = %—0.107

0

koeficienty pravé strany soustavy rovnic:

1 1 1
(fiv1) = /0 (=3z) (z — 2?) dz = /0 (—32% + 32%) dz = [—x3+iw4]0 = —%i —0.25

! ! 3, 3] 3
(five) = / (=3z)- (2* —2%) dz = / (=32 +32*) dz = |-S2'+Z2°] = ——-=-015

e roz§itend matice soustavy rovnic:

( L 5] 1 ) . (0.233 0.119 —0.25)
5 = | -5 0.119 0.107 | —0.15
e feSeni soustavy rovnic:
315 462
= —— = 082 = —— = —0484
“ 382 o 955
e aproximace FeSeni:
() = —0825-(z—2) —0484- (2 —2°) = —1.649z + 0.682z> + 0.968z"
0 0.56 1
—0.54

Uloha. Reste okrajovou tlohu
—u(2) + (4 —2)u(z) =2 -2 2€(0,2); u(0)=0, u(2)=0,
Ritzovou metodou s volbou baze

vi(z) = (2 —1), wv(z) = 22— ).

Reseni.

e prvni derivace bazovych funkei:

vi(r) = 20—22, vi(r) = 2-2u,

/
1
vo(x) = 22% —23, vh(x) = 4da—32%



energeticky soucin:

(w,0), = /0(—u”(x)—|—(4—x)u(x))v(m)dx - —/0 u"(x)v(x)dx+/0 (4 2) u(@)o(z) dz

/02 o (2)v' (z) do + /02 (4 —z) u(z)v(z)dz

e koeficienty matice soustavy rovnic:

(Ul’ Ul)A

(v1, 112),4

(U25 U?)A

= /0(2—2x)~(2—2x)dx+/0 (4—2z)- (22 —2%)- (22 —2%) da

2 2
= / (4 -8z +42°) dz + / (162% — 202° + 82* — 2°) dx
0 0

4 .]? 1 4]°
= {4x4x2+x3} +{6 3 5zt +8x — =45
3 0 3 5 6 0
8 16 88
=3ty T o 0T

[ V)

A

0 0

2 2
= [4332 — 1—41:3 + 3304} + [41‘4 —42° + %x(} — 1337]

2 2
/ 896—1435 + 6x ) dx—|—/ (16x3—20x4+8x5—x6) dx

37 T,

2
(2 —22) - (4z — 32%) dx+/ (4—z) (22 —2°) - (22° — 2°) da
0

/0 (4z — 32%) - (4z — 32?) d= —l—/o (4—z)- (22° —2%) - (22 — 2°) dz

2 2
/ (162® — 242 + 92) da + / (162" — 202° + 82° — 27) dx
0 0

5 ) 3

0

2
{136 3 6xt + 9965] + [16305 - Ex
6

4 352 160 .
75+105 T 7.619

koeficienty pravé strany soustavy rovnic:

2 2
(f,v1) = / (2-2%) (22 —2%) dz = / (dz — 22% — 22" +2°) dz = {2:&2599 —
0 0

2 2
(f,v2) = / (2-2%) - (22° —2°) do = / (42® = 22° — 22° 4+ 2°) dz = [a:g -
0 0

rozsifena matice soustavy rovnic:

feSeni soustavy rovnic:

aproximace resent:

6

+ §x7 - 1x8]

2

0T8T,

4
3

4
( 88 | 8 ) . ( 5867 5.714| 0.533 )
4 1
0 10| _8 5714 7.619 | —0.381
13 182
= — = 051 = —= = 04
o= o 0.518,  ay T 0.439

0.518 - (2z — 2%) — 0.439 - (22* — 2°)

3

1

2.072z — 2.792% + 0.87723

2
5

4

5

1

i

3

1 2
x° + xﬁ] =
6 0

8

1—570.5

_ 8.
21



0.45

1.64 2

0 0.48 \_/
—0.24

Uloha. Reste okrajovou tlohu
—u”(2) + (=24 2x)u(z) = —22% + 2% 2 €(0,3); w(0)=0, u3)=0,
Ritzovou metodou s volbou baze

vi(r) = z(3—1x), wvo(x) = 2*(3—1x).

ResSeni.

e prvni derivace bazovych funkei:

vi(z) = 3z—a* vi(r) = 3-2x,

/
1
vo(z) = 32%2—23, vh(x) = 6x— 322

e energeticky soucin:
3 3 3
(u,v), = /0 (—u" () + (-2 4+ 2z) u(x))v(z)dz = —/0 u’(x)v(x) dx —|—/0 (=2 4+ 2z) u(x)v(x) dx
3 3
= / o ()0 (x) dz + / (=2 + 22) u(z)v(z) dz
0 0
e koeficienty matice soustavy rovnic:
3 3
(vi,v1), = /0 (3—2z)-(3—2x) dx—i—/o (=2+2z)- (32 — 2%) - (3z — 2%) du

3 3
= / (9 — 12z 4 42?) dz + / (—182% 4 302* — 142" + 22°) da
0 0

3 3

15 14 . 1
26

4
= [9IC — 622 + 3:53} + [Gx?’ + =zt — —2b 4 =

. 2 50 737,
81 171
= — = =171
o+ 10 10 v
3 3
(vi,v2) 4, = / 3—2z2)- (62 — 32%) dz + / (=2+2z)- (3z —2?) - (32 —2°) dz
0 0

3 3
= / 18x — 2122 + 6z ) dx —|—/ (—181:3 + 302% — 14a2® + 2&:6) dx
0 0

347 .19 76,24
= |92% 72 + x4] + |:—.1‘4 +62° — 2% 4+ =27

2" |, T2 37 T,
27 243 216 .
3 3 ,
(vo,v2) 4 = / (62 — 32%) - (62 — 32%) dx Jr/ (—2+2z)- (327 —2%) - (32° — 2°) da
0 0

3 3
/ (362* — 362° + 92) dx + / (—182" + 302" — 142° + 227) da
0 0

3 3
9 18
= [1 9z —i—x} + [—x5+5m6 27 + xg]
5 0 5 0
162 729 1377
= — +— = — = 68.85
5 20 20



koeficienty pravé strany soustavy rovnic:

3 3
(fyv1) = / (—2%2 + x3) . (33: — xQ) dz = / (—6333 + 5zt — x5) de = {—23:4 +x° - =
0 0

3 3
fove) = —2x“+x°)- (32 —z°) de = —6z" +52° —2°)de = |—=2>+ =2 —
( ) / ( 2 3) ( 2 3) / ( 4 5 6) |: g 5 5 6
0

0

e rozsifend matice soustavy rovnic:

<11701 216 0) . ( 171 30.857 o.o)
8 177|228 30.857  68.85 | 3.471
e feSeni soustavy rovnic:
480 266
= ——— = -04 = —— = 0.264
“ 1009 0476, a2 = 155 026
e aproximace feSeni:
G(x) = —0476- (3z —2%) +0.264- (32> —2®) = —2.854x +2.533z° — 0.5272"
0.46
0.73 /\
0 247 3
—0.94

Uloha. Reste okrajovou tlohu
—u"(z) + (2 +22*) u(z) = =3; 2 €(0,2); u(0)=0, u(2)=0,
Ritzovou metodou s volbou baze

vi(z) = 2(2—1x), v(z) = 22 —1x), wvs(z) = 23(2 —x).

Reseni.

e prvni derivace bazovych funkeci:

vi(z) = 22—22 vi(z) = 2-2z,
vo(z) = 222 -2, vh(x) = dx— 322,
v3(z) = 22° -2t vi(x) = 622 —4a3.

e cnergeticky soucin:

—
S
S
=
| |
| o\{o
O\M —
=3 ‘
%\ /ﬂ\
= 2
O
= o
g 8
+ +
[N}
S— S)
(V] [V}
— ~
N2
8
+ =
[\~
8 =
NN
= B
5 8
S—
=
8
N~—
a
)



e koeficienty matice soustavy rovnic:
2

(v,v1) 4 = /(2—21‘) (2—2x)dx+/o (22 4 22%) - (22 — 2?) - (22 — 2?) dz

2 2
/ 4 8xr + 4x ) dx Jr/ (8:03 —62° + 2x6) dx
0 0
2 9 2
[4:17 42% + :17 ] + {2x4 — 25+ x7]

0 7 Jo
8 32 152 .
2 2
(v1,v2) 4 / 2 —2x)- 496 — 3x2) dz + / (233 + 2962) . (2:1c — x2) . (2;102 — x?’) dx
0 0

2 2
/ 8:E — 1422 + 6z ) dx + / (8x4 — 628 + 21:7) dx
0 0

2 2
1
{412 - —:c + = > } + {8x5 — §x7 + 178}

2 o 5 7 4 |,
8 192 856
= 373 T 105 0 012
2 2
(v1,v3) 4 / 2 —2z)- 6932 — 4x3) dx + / (296 + 2302) . (2m — x2) . (2:53 — x4) dx
0 0

2

2
129: —202° + 8z ) dx + / (81’5 — 62" + 2:178) dx
0 0

2 2
4 3 2
47 — 5t + a: } + [azG — S84 179}
o 3 4 9 o

6 64 464 .
2 2
(vg,vg / 4x — 3x (4m — 3x2) dr + / (2x + 2x2) . (2x2 — xS) . (2x2 — x3) dx
0 0

2 2
/ 16:c — 2473 + 9z ) dx + / (8335 — 627 + 2178) dx
0 0

16 9 1% 44 35 2,47
- 6 — — I —
{3 T +5x}0+ 333 43: +9x
64 64 512

2 2
/ (4x — 3x2) . (6x2 — 43:3) dx —|—/ (Qx + 2962) . (2x2 — x?’) . (2x3 — x4) dx
0 0
2 2
/ (241:3 — 34z + 121”5) dzr + / (8x6 — 628 4+ 2569) dx
0
[4345 6]2 {8729110}2
6z -5 +22°| + |z’ — 2"+ =2
g
5

('UQ’ US)A =
B 0

o L7737 T,

1024 _ 1696 - 16152
105 105



2 2
(v3,v3) 4, = / (62° — 42°) - (62° — 42°) dz —I—/ (22 +22%) - (22° — 2*) - (22° — 2*) da
0 0

2 2
= / 362" — 482° + 162°) dz + / (827 — 62” + 22'°) da
0 0

2
36,5 g0, 16,7 . 3 2 .
{5 7x}0+[x TR
384 768 1920
il e VY
= — 935

e koeficienty pravé strany soustavy rovnic:

2

0

2 2
(fyv1) = / (=3)- (22 —2?) dz = / (62 +32%) dz = [-32*+2%], = —4
0 0
2 2 3 72
(f,v2) = / (=3)- (22 —2°) dz = / (—62° +32%) da = [—2:63 + 4334] = —4
0 0 0
? 3 4 ? 3 4 3 4,3 5 ’ 24 .
(fivs) = (=3)- (22" —2*) do = (=62 +3z) dz = |-Za*+ —x = —— =-48
e roz§itend matice soustavy rovnic:
152 856 464
3 i x| 4 7.238 8.152 10.311 | —4.0
856 512 1696 -
e & 105 | 4 = 8.152 11.378 16.152 | —4.0
464 1696 1920 24
T 105 v | % 10.311 16.152 24.935 | —4.8
e feSeni soustavy rovnic:
a; = —0.965, as = 0.58, as = —0.169
e aproximace feSeni:
@(z) = -—0.965- (22 —2”) +0.58- (22® — 2°) — 0.169 - (22° — 2*)
= —3.859z + 4.2512% — 1.8382% + 0.3392*
0 0.76 2
—1.17
Uloha. Reste okrajovou tlohu
—u" () + (24 2z)u(z) = -2; x€(0,3); u(0)=0, u3)=0,
Ritzovou metodou s volbou béze
vi(z) = 2(3—1x), w(r) = 2B —1z), wv3(zr) = 2*(3 —2)

ResSeni.



e prvni derivace bazovych funkei:

v1(x) 3v—a2, vi(zx) = 3-2u,
vo(z) = 322 -2, vh(x) = 62— 322,
v3(x) 32% — 2t vi(z) = 922 — 4a3.
e energeticky soucin:
3
(w0), = /O (—u"(2) + (2 + 22) u(x)) v(z) do

3 3
_/0 u”(z)v(x) dx—i—/o (24 22) u(x)v(z)dz

3 3
/0 u'(z)v'(z) de +/O (2 4+ 2z) u(x)v(x) da

e koeficienty matice soustavy rovnic:

(v1,v1) 4

(Ulﬂ UQ)A

(Ul 9 U3

(027 UQ)A

/3(3—2:1:)-(3—296) dx+/3(2+23§)-(333—962)-(333—962) dz

3
/ (9— 122 + 42%) dx + / (182% + 62° — 102" + 22°) dz
0

[

3 3

9z — 622 + x] +{6x3+2x42:175+:1))z6}

0 0

99
=4
> 9.5

3
/3 2x) - 696—396 dx—i—/ (2 +2x)- 3m—x2)-(3m2—x3)dm
0

3

/ (18z — 212 + 62°) da + (18x + 62" — 102° + 22%) da
0 0

3 3

2

922 — 723 + x ] + {9 +§ — b4 xﬂ

o L2 5 3 1
7, 4617 2781
St = T =794
2 70 35 AT

3 3
/ (3—22)-(92° — 42°) dz + / (2+22) (3 — 2?) - (32° — 2*) dw
0 0
3 3
/ (272% — 302° + 82*) du + / (182" + 62° — 102° + 227) dx
0 0
s 15 . 8 .17 [18 10 , 1 4]°
3 9.4, ° 5 s 7, 1.8
{9:0 2:1: +5m}0+[5 + 7:0 —|—4x .
243 16767 20169
— = = 144.064
10~ 140 140 00

3 3
/ (6z — 32%) - (62 — 32%) dz + / (2+22)- (32% — 2%) - (327 — 2%) dz
0 0

3 3
/ (362 — 362° + 92*) da + / (182" + 62° — 102° + 227) dz
0 0

3 3

9 8 10 1
1223 — 92* + 1:} +[ x® + 28 — :c7+x8]
5 o 5 7 4 o
62 16767 21303
— = = 152.164
5 140 140 52.16



3 3
(v2,v3) 4 / (62 — 32%) - (92% — 42°) dz + / (24 22)- (32° — 2°) - (32° — 2") du
0 0

3 3
/ (542° — 512" + 122°) dm+/ (182° + 62° — 102" 4 22°%) da
0 0

3

3
2 1 2
14 5 x® 4228 + 3x6+§x7—§xg+fx9
2 0 7 4 9 0
729 6561 43011 .
70 TTas T a7

(v3,03) 2 /
3
/ (812" — 722° + 162°) dx +/ (182° + 627 — 102® + 227) dz
3

3
16 18 3 10 1
25 12 27 274 28 9 1,10
[ x+7 +7 —1-4 9x+5x
6

0 0
1 4041
_ 56 67797 _ 940 - 671791
35 140 140
e koeficienty pravé strany soustavy rovnic:
3 3 2 3
(f,v1) = / (-2)- 3z —2%) dz = / (=62 +22°) dz = {—31‘24—3333} = -9
0 0 0
s s 1,]° 27
(fyv2) = / (=2)- (32° — 2°) dz = / (—62” +22%) dz = [—2%3—1—3:4} = —— =
0 0 2 Jo 2
3 3 3
2 5 24
(Fon) = [ (2@ —a)do = [ (6 +2) do = [-Fot4 20| = =70
e rozsifend matice soustavy rovnic:
2 28l 20169 g 49.5  79.457 144.064 | —9.0
ZEL 21303 43011 ) 2T = 79.457 152.164 307.221 | —13.5
20069 40l 90U 28 144.064 307.221 671.721 | —24.3

e feseni soustavy rovnic:

o = —0.36, ay = 0.214, a3 = —0.057

e aproximace fFeSeni:
i(z) = —0.36-(3z—2°) +0.214- (32 — 2°) — 0.057 - (32® — 2*)
= —2.161z +2.007z* — 0.7712° + 0.1142*

0 1.01 3

-0.81

3
) (927 — 42®) dz + / (24 22)- (32° — 2) - (32° — 2*) d=
0

Uloha. Reste okrajovou tlohu
—u"(z) + (z —22%)u(z) =2; 2€(0,3); u(0)=0, u(3)=0,
Ritzovou metodou s volbou baze

v(z) = z(3—1x), wva(z) = 223 —x), wv3(z) = 2°(3—2x), w(zx) = 2*(3 —2).



ResSeni.

e prvni derivace bazovych funkei:

vi(z) = 3x—22, wvi(x) = 3-2u,
vo(z) = 322 -2, vh(x) = 61— 322
v3(x) = 323 -2t vi(x) = 92% — 423,
va(x) = 3t —25 vj(x) = 1223 —5xt.
e energeticky soucin:
3
(u,0), = / (—u"(z) + (z — 22%) u(z)) v(z) dz
0
3 3
= —/ u’ (z)v( )dm—i—/ (z — 22%) u(z)v(z) dz
0 0

e koeficienty matice soustavy rovnic:

(vi,v1) 4, = /(3—295)-(3—237)dx+/0 (z—22%) 3z —2%) - 3z — 2°) du

3
/ (9 — 12z + 42%) dz + / (92° — 242" 4+ 132° — 22°%) da
0

3 3
9 24 5 13 2
Jr{ 4 5 6 7

{9x6x+ x]o Z T E” +€x—?x .
4131 2871
= e - = 2 .
o 140 140 0-507
3 3
(v1,v2) 4 / (3 —2z) (6 — 32%) dz + / (z—22%) 3z — 2°) - (32 — 2°) du
0 0

3 3
/ (182 — 212* + 62°) dz + / (92" — 242° +132° — 227) da
0 0
3
[9x2 723+ x }
0

27 8019 6129
2

+_m = 140 = —43779
3
(v1,v3) 4 /
0
3

3
1 1
+ [§x5 — 428 + 73m7 — 4:p8]0

(3-—
3

2736 — 302 + 8z ) dx + / (9365 — 2428 + 132" — 2368) dx

0 0

3
2x) - % — 4333) dz —|—/ (x — 2332) . (33: — 3:2) . (33:3 — m4) dx
0
3 3
= 923 — Em‘l + 83:5] + |:3.%'6 — 24;v7 + 13968 — 2m9

2 5 1o |2 7 8 9
243 6561 26001
= 22, 0 = —92.861
10 * 56 280
3 , 3
(vi,v4) 4 = / 3—2z2)- (122° — 52%) dz + / (z—22%) - 3z — 2?) - (32" — 2°) da
0 0

(
3 3

= (362° — 392" + 102°) dx + / (925 — 2427 + 132® — 227) dz

0 0

3

37 |, 9" 5" |,

43 8748 7047
_ _orEe R L 901343
5 T3 35

3
39 ;5 9 13 , 1
= [9954 - ECB5 + x(’} + [7307 — 328 + —2% — —210
2

10



3 3
(v2,v2) 4 / 63: - 3ac (Gx — 3x2) dz + / (w — 2x2) . (3362 - x3) . (33:2 — m?’) dx
0 0
3 3
/ 3622 — 3623 + 9z ) dx + / (9:105 — 2425 + 132" — 2x8) dx
0 0

3 3
9 3 24 13 2
192 0.6 _ 7,19 8 4 9
—9z4 +5m]0+{2x 7x—|—8x gx .
62 6561 23733
= 2 o 20 . 54761
5 56 280
3 3
(v2,v3) 4 / (62 — 3z%) - (92% — 42°) dx—|—/ (z —22%) - (32° — 2°) - (32° — 2*) du
0 0

3 3
/ 542° — 51z + 122°) da +/ (92° — 2427 + 132° — 227) da
0 0

3 3

{27 i 51 2° 4 22 } + [93:7 — 328 + E:ﬂg - 1:510}
2 0 7 9 5 0

7 9 8748 12393

3
(v2,v4) 4 / 63: — Sx (12x3 — 53:4) dz —l—/ (33 — 23:2) . (33:2 — xs) . (33:4 — J;5) dz
0
/ (7

3
22" — 662° + 152°) dw+/ (927 — 242% + 132° — 22'%) da
0

3 3
72 2® — 11a° 15:107 + gx8 — §x9 + wa — lel
7 8
5

. 37 10 1’|,
832 242757 1186083 .
= 35 "m0 T sos0 o092
3 3
(v3,v3), = / (927 — 42°%) - (92° — 42°) dw —|—/ (z —22%) - (32® — 2*) - (32° — 2*) dw
0 0

3 3
= / (81z" — 722° + 162°) dz + / (927 — 242% 4+ 132° — 22'%) dz
0 0

3 3
81 16 9 8 13 2
— |:5‘,E5_12x6+x7:| + |:x8_x9+x10_x11

T ], I8 3 10 11 o
6561 242757 1121931 |
T 35 T w0 soso 0O
3 3
(v3,v4) 4, = / (927 — 42%) - (122° — 52%) d= —|—/ (z —22%) - (32® — 2*) - (32 — 2°) dw
0 0

3 3
= / (1082° — 932° + 2027) dz +/ (92° — 2427 4+ 132" — 22'") da
0 0

3 3
= [18:56 — %:f + 53:8} + [339 12m10 + Exll — 19512}

77T, 5 TR R
6561 137781 301806 .
T4 Mo~ sss oo
3 3
(va,v4) 4 = / (122% — 52%) - (122% — 52*) dx Jr/ (z —22%) - (32* — 2°) - (32" — 2°) da
0 0

3 3
/ (1442° — 12027 + 252°) dx + / (92° — 2420 + 132" — 22"%) dw
0 0

144 - s .2 017 T9 h0 244, 13, 2 7
— | =2 1t 2 = o2 2
[ v x+9$}0+ T R VRS U R
8748 8325909 33262083
_ _ = 209009 - 1661.443
7 T 360 20020

11



e koeficienty pravé strany soustavy rovnic:

(fiv1) = /03(1‘)-(333—352) dz = /03(3332—333) dz = {gﬁ—ix‘*r = %£6.75
|

(fiv2) = /OS(x)-(3x2—x3) de = /3 (32% —2*) dz = Bx‘l_;xf’

3 5 167 24
(f,vs) = / (x)- (33:3 — a:4) dex = / (3x4 — x5) dr = §x5 — 2% = 243 =24.3
0 A 57 76", T 10
3 5 1 1.7 2
(f,va) = / (z)- (32" —2°) dz = / (32° —2%) dz = |z2%— 27| = L 52.071
o o 2 T, T 14

e roz§itend matice soustavy rovnic:

—-20.507  —43.779  —-92.861 —201.343 6.75
—43.779  —84.761 —177.043 —385.092 | 12.15
—92.861 —177.043 —364.263 —783.912 24.3
—201.343 —385.092 —783.912 —1661.443 | 52.071

e Teseni soustavy rovnic:

a; = 0.007, oy = 0466, o3 = —0438, a4 = 0.066

e aproximace FeSeni:

0.007 - (3z — 2®) + 0.466 - (32° — 2®) — 0.438 - (32® — z") + 0.066 - (32" — 2°)
= 0.044x 4 2.7822° — 3.5582" + 1.2722" — 0.1322°

u(z)

A

0.47
2.34 3

Y

—-1.39
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