SN 2 — Solutions to Exercises

1. e f(1,1)=0;
o f.=32%y+ 6y — 2y> + 3 s0 f(1,1) = 10;
o f, =3+ 6%y — 4oy — 5s0 f,(1,1) = —2;
o fox = 6zy + 6% 50 fru(1,1) = 12;
o fuy=32%+ 122y — 4y so fry(1,1) = 11;
o fyy =06z — 4z so fy,(1,1) =2.
This means that the Taylor polynomial for f centered at (1,1) is

T(x,y) =10z —1) =2y — 1) + 6(z — 1) + 11(z — 1)(y — 1) + (y — 1)°.

2. e (Q(1,8) = 20;
o Qx = (20/3)K~Y3LY3 s0 Qk(1,8) = 40/3;
o Q= (10/3)K?3L72/3 50 Q(1,8) = 5/6;
o Qrx = —(20/9)K~Y3LY3 o Qe (1,8) = —40/9;
o Qrr = (20/9)K 3L/ s0 Qi1 (1,8) = 5/9;
e Qi =—(20/9)K?3L75/3 so Qr1(1,8) = —5/72.
This means that the Taylor polynomial for @) centered at (1,8) is

T(K,L) =20+ %O(K — 1)+ g(L —8) — %O(K —1)% 4+ g(K —1)(L —8) — TL(L —8)?,

and
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Q(L5,8.4) ~ T(15,84) =20+ — + 3 — 2+ 5 — 75 = = ~ 23.21667.
3. e g(0,0)=0;
Gu = (2 + 4u? + 6uv)e* " s0 g,(0,0) = 2;
9o = (34 6uv + 9?)e* " s0 g,(0,0) = 3;
Guu = (12u + 60 + 8u® + 12u%0)e"" 1" 50 guu(0,0) = 0;
o guv = (6u + 4v + 8uv + 12uv?)e™ ¥ 50 g4y (0,0) = 0;
e guo = (6u + 24v + 12uv? 4 180°)e™ " 50 g4, (0,0) = 0;

Thus, the Quadratic Taylor polynomial for g centered at (0,0) is given by T'(z,y) = 2x + 3y (a
linear function).

4. e H(3,2) =4

o H, = (22 +5y) /% s0 Hy(3,2) = L;

o H, =252z +5y)"1/% so Hy(3,2) = 3;
Hyp = — (22 +5y)~3/? so H,(3,2) = —é;

Hyy = —2.5(22 + 5y) ™2 s0 Hypy(3,2) = — 135



o Hy, =—2(2z +5y)~32 so Hyy(3,2) = — 2.
This means that the Taylor polynomial for H(z,y) centered at (3,2) is
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T(w,y) =4+ (2 -3)+5(y—2) — -3 - (@ -3)y—2) - -y — 2

and
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VIT = H(3.25,2.1) ~ T(3.25,2.1) =4+ — + — - - = ~ 4.123).
(825.21) ~ T(325.2.1) =4+ {5+ 76 = 3045 ~ 7024 2048~ 512\ )

5. Compute T5(z,y, z) for the function
g(z,y,z) =2Inz +4Iny — z(5z 4+ 8y — 60),
centered at the point (xo,yo, 20) = (4,5,0.1).
e 9(4,5,0.1) =2In4 +4In5 — 0.1(0) = In(4? - 5*) = In 10000 (= 9.21)
® gr=2—52509,(4,5,01) =2 - 05=0
o%:%—Smwgﬁ&&OD:%—&S:O
e g. = —(bx + 8y —60); so ¢g.(4,5,0.1) = —(20+40 — 60) =0
® Juz = —2 50 gys(4,5,0.1) = — =
® gy = 0; (s0 gzy(4,5,0.1) =0)
® iz = —5' (80 g2-(4,5,0.1) = —5)
® Gyy = 27 SO gyy(4,5,0.1) = 25
e gy, = —8; (so gyz(4,5,0.1) = —8)
e g.. =0; (s0 g..(4,5,0.1) = 0)
Therefore the quadratic Taylor polynomial for g(x,y, z) centered at (4,5,0.1) is
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