
 
Sol a NOT a function

Forthose bit strings S withmultiplezeros f S havemore

than one value which means oneinputgetsmultipleoutputs

therefore f s is NOT a function

b It's a function

Foreach bit strings the numberof 1 bits inS is a fixed

and uniquenumber Thus f s is a function
c Not a function
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a
NO Atd but

Yes differentinput
NO Atb fla fid
butfia fib

getsdifferentoutput

only as is onto In b and

Eil
has no input has no input

Sol a Yes if fla fib for albez then a 1 by a b

b NO let 9 1 b 1 we have fla 141 2 and
fib 11141 2

since afb andflat feb then f is NOT 1 1
c Yes if fia fib for abt 2 then a b EasEE



d NO let 9 2 b 3 we have fla 131 1 and
f b 3 1 since atb andfear feb then f isNOTt

Sol a Yes anyinteger can be represented by the
addition of

the othertwo integers
b NO sincem4n o then if theoutput is a negative

integer there is NO such min that
m tn a negativeinteger

c Yes for eachoutput me 2 thereis an input m EZ
such that f m n n

d No since f min In 0 then thereis
no negative integer as an output

whichmeans

those negative integershave no input
e Yes any integer can berepresented by a subtration

of two integers



Sol a fix x2
one to one fear fib a b

sina.beN
NOTonto if fix 3 BEIN

b fix NOT one to one
Let 9 1 5 2 andfear

1 feb IEH
onto foreach output IN thereis an

input IN14 fix 5 7
or fix

identityfunction is fax

Not YEE.iqEi.Iid fix X 35T Not onto fix 2 1 35 2
3 E



Sol a fix 2 1
Prove f is 1 1 if fial feb 29 1 abt

29 26 a b then f is it
Prove f is onto let y 2 1 for all YER

wehave 8 ER then fison

IBT.fisabijetionIbJFxT
NOToneto one let a 1 b 1 then 2
It means atb but fa feb then f isNOT 1 1
NOT onto counterexample if output 0 wehave

Metafiction k t tier

4 fx
prove fix is one to one
Let fear f b we have a b a 5b

a b

prove fax is onto
Let y x3 Forall yer we

have 3g ER

Feoinabijetion

NOT one to one

let 9 1 by fastd fix
atb but fates D

NOT onto For output o we have120



41 0 x IIER

Ifisnoabijectiont

Sol a fit 1 b fix 2 1

f of Ffl 2.1 1 1
f 2 f 0 2.04
f 4 ft 22 1 5

7141 2.4 9f 7 fax 2.7 11 15
c fix F d fix
fa 5 78 FN 1 131 0
f o 551
fk 1 31 1 flo L 0
141 541 1 f 1 1 14

7 2
fie 116 5

4 4111155 16



Proof a f is ono to one implies f s fit s t

g is
on'e

to one implies goal gib a b

To show fog is one to
one let fog a fog b

f glas fig b gas get tab
It means fog 9 fog b implies a b

Therefore fog is one to one

Proof ib f is onto Foreachelement in C them is a beB

f B C such that fib c

g is onto For eachelement b in B them is

g A B a AEA suchthat g a b

To show fog is onto for each C E C since
figer

f is onto there exist gix b such that f gas c

Since g is onto for each b there exists a AEA

suchthat g 12 b

for each c C thereexists a 2EA such that



f gas c figxD is onto

Sol To show fix astb from IRto IR with ato is invertib

Weneed show fix is bijective
1 To show fix is one to one let f s f t

as tb attb as at
go s

t

whichmeans f is 1 1
2 To show fax is onto Let y axtb
Forall y ER we have ax y b

9 ER

Thus f is onto

By 1 12 f is bijective f is invertible

Find ft
111 Let fx y y axtb
2 swith g agtb
3 solvefor y ay x D y a

4 replacey byFx Flex Pa



Sol a ft 13 1 1

b ft Ex 04 4 a dec1 0 010,1

c f Ex 4 alatto 2 012,0

Sol a g 0 alo a

b g 1,0 1 a 1 a z

c g oxci



Sol 9 since f SOT and s of T are

sets then to show a is true weneed

to prove
F SUT fYs uF T and Fisut 2 5UFT

Proofo Let XE SVT we have1 proofo Let eFIS Uf T
fix SOT wehave xefts or EFT
fixes or Fa ET I fixes or filet
Fls or FIT Fix SUT
E F 5 UFIT I F SOT

Thus f SOT is uFIT Thus F SVT f s of T

By we have F sur s UFIT

b To show f SAT F s n T we need to show

f sht F'isnFkT and F sht Fts n FTT
ProofoLet XE SAT we have Proofo Let xe F 5 n T

fixe SAT wehave Xefks and xeF T

fades andFNET 1 foxes and F ET

F s and efft A SAT

Xe FISnfTT 1 F SAT

Thus f sat s nft
Thus Fisht sonFct

By we have f sat Fls nF T



In example29 p158 eachbyte is madeup of 8 bits
a if n 4 we need F 1 byte
b if h 10 weneed 1 1 2 bytes

c if n 500 we need 550 1 562,5 63 bytes

d if n 3000 we need 5300 7 53757 375bytes

a if n 7 weneed byte

b if n 1 we need 5 52f 3 bytes

c if 4 1001 we need 510 1 512581 126bytes

d if 4 28800 we need 5288007 536007 3600bytes



Sol 53bytes per cell 53 8 424bits per cell

9 128000 bits persecond 10 second 1280000 bits

11281 3018.86 3018Cells

b 300000 bits per sec X 10 sec 3000000

392 L7017547 7075cells

c 1000000 bits per sec 10 sec 0000000

10011 123584.90 23584 cells

best 100 blocks

53977 256blocks



c
115491 51029.333 7 1030blocks

4 430001 5302007 30200 blocks


