Announcements

* Homework #4 has been posted.

* Midterm #1 is on Tuesday, 3/12



Quotient-Remainder Theorem

(Vae Z)(Vn € Z*)(dg,r e Z)[(a=gn+r) A (0 <r < n)]

[Typically: ais larger than n, and a is being
“divided” by n]

Examples.



Quotient-Remainder Theorem and Proof by Cases

Common proof technique:

Claim:: (Vxe Z) [“Something about mod 7”].

Proof:
Let a€Z, selected arbitrarily.
By the QRT, there exists k € Z satisfying one of these cases:
case a=7k:

case a=7k+1:
case a=7k+2:
case a=7k+3:
case a=7k+4:
case a=7k+5:
case a=7k+6:

These cases are exhaustive...




Using Quotient Remainder Theorem

e Claim: For all n, 2n? + 3n + 2 is not divisible by 5
e Claim: (VneZ)[3{n—>n2=;1]



Now we can prove...

Claim: Forall a, beN, the following are equivalent:
1. az=,b
2. n|(a—b)
3. (Ik € Z) [a =b + kn]

[How do we prove several things are equivalent?]



Floor and ceiling

* Definitions:
—ForallxeR,neZ
xl=n & n<x<n+l
—ForallxeR,neZ

rx—|=n < N-1<x<n



Proofs with Floor/Celling

Claim: (vx € R)(Vy € Z)[Lx+yl=[x]+y]
Claim: The floor of (n/2) is either

a) n/2 whennis even
b) (n-1)/2 when n is odd
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Unit 6

Review of Sequences, Summations and
Products




Practice Finding an explicit formula

e Figure out formula for this sequence:

CMSC 250




Summation & product notation

e Sum of items specified

6
Sok =2t 422423 4+2% +2°4+2°

k=1

e Product of items specified

k1§_112k — 2(1)*2(2)*2(3)*2(4) * 2(5)
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Variable ending point

e N as the index of the final term
N k4+1

2.

k:On+k

e Evaluate forforn=2
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Nesting of sum/product notation

e Variations (same or different??):

Yij2 Z(ZYU')Z ( | Yij)2

j=1 i=1 j=1 =1 j=1 i=1
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Telescoping series

kK+1

Z( )

1k+1 K+ 2

(—)

_1|
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Properties

e Merging and splitting

Zak + Zbk = Z(ak +by)

k=m

Zak = Zak + Zak

k=m K=1+1

n n n
IT ax ™ TT bx = TT (ax=by)
k=m k=m

k=m
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e Distribution
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N
C* D ay =
K=m

Properties, con't.

n

> (c*ay)

K=m
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Factorial

e NN=n*x(nN-1)*(nN-2)*%...x2=1
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Definition:
Ol=1
nl=n=x*(n-1)!
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