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Solutions Analysis I

1. Solve the following equations.

(a)
2 —6x+8 = 0
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2. Simplify the following expressions.
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3. Show that:

(a) Zfil(% — ug)t = Zfil x? — Ny2. Hint: Note that p, = % Zf\il x;.
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(b) Y0 (i1 — i) = a1 — ar.

N N N
E (az‘+1 - Clz') = E Qiq1 — E Q;
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N N
= E Gi+aN+1—G1—E a;
i=1 =1
= an+4+1 — aq.

4. Show that a3 — b® = (a — b)(a® + ab + b?)

a*—b = a(a®—b*) +ab® - b’
= a(a+0b)(a—b)+b*(a—b)
(a —b)(a® + ab + b?)

5. Differentiate the following functions with respect to x.

(a) f(z)=To3—22% —5x+1
f'(x) =212* —4x -5



(b) f(z)=0.727*+1.3 —3.123
f'(x) = —2.827° — 9.322
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6. Find the all first and second (mixed) partial derivatives of the following functions.

(a) f(z,y) =Inz-y*
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(c) flz,y) = (x+dy)(e™ + ™)

flry) = (@+4)(e™ +e7)
= we "+ e 4 dye 4 dye

% = e+ (=2)-eF4e - 8ye ™
= (1 -2z —8y)e > +e ¥
% = —2(1 —2x—8y)e > — 2 *
= 4(=1+2x+4y)e ™
g—zjj = —yze YV +4e 4 de — 12y
= 4—ay—12y)e Y +4e >
g% = 34 —ay—12)e ¥ — 12
= 3(-8+ay+12)e™
aa;afy = —8e * —3e W

7. For what value of a is the following function continuous for all z? Is it also differ-
entiable for all = for this value of a?

ar—1 ifz<1
ﬂ@_{3ﬁ+1ﬁx>1

Take the limit of the (sub)function 3% + 1 at zy = 1

f(zo+h) =lim 3(zo + h)* + 1
h—0
f(1+h)=3lim(1+h)?*+1
h—0
=4

To have continuity, both (sub)functions have to have the same output in the limit.
Hence, we equate 4 with the a — 1. We receive a = 5.

To check for differentiability, we compute the derivative of g(x) = 5z — 1, which is
g (z) =5 and ¢/(1) = 5. Since 1 is not in the domain of h(z) = 32? + 1, we have to
take the limit:



2 1) — 2
W (o) = lim (3(wo +h)* +1) — (3zg + 1)
h—0 h
2 _
B(1) = Tim B(1+h)+1)—(3+1)
h—0 h
3(1+2h+h*)+1-3-1

h—0 h
= lim 6 + 3h

h—0
=6

Since the derivatives at o = 1 are not the same, the function can not be differen-
tiable at xo = 1.



