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1.10 Prove anti tent3 2h43 t t an 1 3n forall positive integers n

Induction Pln 24 1 29 3 24 3 t t ant 3h2

Basis n l 2117 1 31112 3

Induction Assume the N K 211 24 3 2k13 t T 4K1 3k

show n Kt

Iektygyt.tl ItKI
3Kt ky
3k't Kt1

Then Plitt is true
thus Pen is true for all neat

112 N 1 2 3 n

0 I

k k.in for k o I in

binomial Thm

atb no ant 7an b 1 a b t h ab h b
a t nanb t thin 1 an b't t nab t b

a verify nel 2 and 3

nel Catb b at 1 ab at b

n z atb 3 a't 3 a b 3 a b a zabtb

n 3 atb 3 a't 3a'b 3 a b 3a b a'tab sab'tb

b show E k E k 1.2 n
n

I site



R Ky HT cF n kiss

It th enKtn
It hit t chilin ans

K n ti

Iihfk
E

C Prove w induction and b

Pin atb no ant 7an b 1 a b t h ab h b
Basis nil atb o at 1 a b at b
Induction Assume true n k

show the ne Ktl

atb 4 an 4 a b ya b t Y ab I b
Atb Atb
atb Fa't i a b f a b t ki ab Ebk
I a k a b t 1 a b t f a'b t k ab
f a'be k a b k a b't k ab t k bMatty'Iljakb

1 i a b't k aJab E b
formula 1 ki ne
1a TYatb ki a b't ki ab k b
formula no l l'd h n Ed

atb f a t KYatb t k at b't E ab t II bkl
i Penti istrue Thus Pln istrue



2.1 Show B F F E4 BI are not rational Is
RationalZeros 7hm X'tCntX t tax Co o

sons mustbe an integerfactorofG
B X 3 0

n 2 Cat G O Co 3 Nez G 1 C 0 6 5
Factorsof6 3 Il I3 Factorof6 5 Il 15

By RationalZerosthin onlysolus ByBET onlysons
II 340 1137 340 1112540 157 540

mannnn

Isham

F X 7 0 FI X 31 0
Nez G l C 0 6 7

Nez G l C 0 6 31
Factorof6 7 Il Il

factorof6 31 Il 131
ByBET onlysons ByBET onlysonsII 740 IT 740

II 3140 IN 3140
F isnota rational a i Bl isnota rational a

4 X 24 0
Nez G l Ci 0 6 24
Factorof6 24 11,124 12,112 13,18 14 I6
ByBET onlysons
11122440 1212440 4672 6 to
i Thisnota rational a

2 2 Show 352 755and 453are not rational s

352 X3 2 0

N 3 13 1 Cz 0 4 0 Co 2



Factorsof6 2 Il I 2

ByRZT only possible solns

Il 240 1213 2 O

i If notarational A

V5 X 5 0
7 7 G C6 Cs C4 3 02 6 0 Co 5

Factorof9 5 Il 5

ByRZT only solus
Il 540 5 7 540
755 not a rational I

453 X 13 0

N 4 Ca 1 C Cz 6 0 Co 13
Factor ofCo 13 Il 113

ByRZI onlysolns T

II 13 O 1113 13 O

i 453 not rational I



2.7 Show they're actually rational s

at FB B b IE E
Mt B TF 274 455 E atb a zabtb

TEES B FÉ2.22 E

HEY B Ft E

It B B Etz r

I E Q a
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3.6 a Prove latbtcltlaltlbltldforalla.b.ccR
Hint triangle inequality twice

latbl E la tlb apply at

lat btc flatt btc

lbtdelbltldlatcb.toElaltlbltld apply a twice

latbtcl I lattlbltld

b Use induction toprove fantast tant E la.lt aalt tlanl

Pin laitAzt tant t laitlaalt it an

Pll a s tail
assume Pln true

show Platt IAitAzt.i.tantnAnylsl itazt.n tan Ant
triangleinequality

Kaitart tan t Anti

É lailtlazlt.it anltIAnelPlatt istrue
Thus Pln istrue
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411 The Completeness Axiom
UseDenseness of04.7 toshow is many rationalsbtw a andb

If abeIRand a b thenthere is a rational re Q st a crab

By DensenessofQ given a bEIRand a b
then there is a rational NEQ st Acr Lb

R EQ St A LR Lr Lb

pin rn'ta st as ra c critic b
Proofby Induction

Basis given a bEIRand a b
then there is a rational NEQ st Acr Lb PID

Em assumePln true Show Pints time

Ifthere is a rational theQ st a crab
thenthereis a rational arms rn b
Sime there are asmanyrational s btw a and b
i there are as manyrationals btw a andb

414
a Prove supATB supAtsupB

Bydef atb ksup AtB forfatA FbEB

Itt
i supA E supCATB b

b t sup AtB supA



i

b
uppertbamaMTB

supBE supIA113 supA

supBtsupA E
supCATB

Want suplatB E supBt supA
atb E sup At B

assupA fortaEA
besupB fr VbEB

at b t

shigellafor AandB
SplatB EmpatsupB
suplatB E supAt SMB
supcatB supAt supB

b Prove inflatB infatinfB

Bydef Atb infatB for tact VbEB

asmitttiitator A
infA ZinflatB b
b
inffettimattrB

i infB I inflatB infA
infatinfB I inflatB

Want infATB I infatinfB



I Y Y
Bydef atb I inflatB

azinfA for taEA
be infB forVbEB

i atb
MiffandBtAandB

inflatb 7 infatinfB
infeatble infatinfB
inflatb infatinfB

7.5 Limit
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