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MATH/STAT 355 Algebra & Calculus Review

Algebra

. Show that for (z,),k > 0,

(a) Tl e = eZeor,
(b) but that [, =} # =}, Rl
Show that for (xx),k > 0,

(a) log(I I, zk) = 22 log(wk),
(b) but that log(] ], zx) # log(>_, =x)

Differentiation - Basics
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Yo Ty = Yoy T >y yi True/False?
[T, =% = 2 True/False?

Yo log(z;) = log(Y i, ;) True/False?
Yo xilog(a) = nlog(a) Yo, ; True/False?



3 Differentiation - Matrices+

1. Show 4 (x"B) =B, x € R",B € R"™™. Note:

do
drl
d
&W] = :
d¢.
dxy,
b bim
Ax"B) _ d 1, Wl
dx  dx C T
bnl o bnm
d%il(bllxl + -+ bnlxn) CIEIR ﬁ(bl'mml +... bnmx’rnn)
ﬁ(bnﬂﬁ + ... +bn1xn) %(blmxl + bnmxnm)
=B
2. Show - (xTb) = b, x € R",b € R™. (Solution/proof is the same as above)
3. Show %(XTX) =2x
4. Show L (x"Bx) = 2Bx,x € R",B € R™*™

5. Maximize |2™ — 2| on the interval (0,1). Assume m > n.

|:I;'HL _ :I;'IL| on (07 1) — (:I:WL _ x'll)

d
I(xm o xn) _ mxmfl o nxnfl
X
R
m
n 1
T= ()

6. Challenge: Show that if % + % =1, then %a” + %bq > ab. (Hint: create a function that is always greater than or
equal to 0, and use calculus to minimize it).

4 Limits and Integration

4.1 Limits

n

. e
1. hmn_>oo T

lim — =0
n—oo n
Because e-e-...-e <1-2-3-...-(n—1)-n for sufficiently large n.



2. limg,_, o %xa_le_ﬁx, a €l

3. limy oo (14 1)7

4.2 Integration

L= e dz
Consider
(o]
() ey
— 0o
Let u =12 so %du = rdr, and so

which implies [ e dy = /7
2. ff fol ¥~ Y dxdy
3. f_ll f_ll eYx3dxdy
4. [In(z)dx
5. Prove zI'(z) =T'(2 + 1), where

e 2 o0 2
:/ e " / e Y dydr =
— 00 — 00
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