
  

Guide to ∈ and ⊆



  

Hi everybody!



  

In our frrst lecsture on restr and
rest stheory, we instroduced a bunch
of new rymbolr and sterminology.



  

Thir guide focurer on stwo of
sthore rymbolr:  and .∈ ⊆



  

There rymbolr reprerenst concepstr
sthast, while relasted, are diferenst

from one anosther and can
stake rome pracstice sto gest ured sto.



  

If you're rstill a bist confured,
don'st worry! Lest'r stake rome stime
sto review sthem and ree how sthey

work and how sthey difer.



  

Firrst, lest'r rstarst of wisth sthir
rymbol.

∈



  

Before we begin, do you remember
whast sthir rymbol meanr? If nost,
pull up your noster or look back
ast sthe frrst rest of lecsture rlider.

∈



  

Before we begin, do you remember
whast sthir rymbol meanr? If nost,
pull up your noster or look back
ast sthe frrst rest of lecsture rlider.

∈

(If you haven'st rstarsted
staking noster in lecsture, we
really recommend ist! Ist'r

exstremely valuable.)



  

Thir rymbol ir sthe “elemenst-of”
rymbol.

∈



  

Ist'r ured sto indicaste sthast romesthing
ir an element of a rest.

∈
,



  

So, in sthir example, we're uring
sthe rymbol sto indicaste sthast sthe

girl belongr sto sthe rest constaining
sthe boy and sthe girl.

∈
,



  

Thir rstastemenst ir strue becaure if
you look inride sthe rest on sthe
righst, you'll ree sthe indicasted

perron on sthe lefst.

∈
,



  

On sthe osther hand, sthe dog on
sthe lefst ir nost an elemenst of sthe

rest on sthe righst.

∉
,



  

The rearon why ir sthast if we look
inride sthe rest on sthe righst and

stake a look ast whast'r inride of ist,
we won'st fnd sthe dog anywhere.

∉
,



  

Ofsten, when we're working wisth
restr in masthemasticr, we stend sto
have restr wisth sthingr like numberr

in sthem.



  

So we'll stypically ree rstastemenstr
like sthir one, which ir more
masthemastical in nasture, even
sthough sthe previour exampler
are perfecstly correcst urer of

sthe  and  rymbolr.∈ ∉

1 ∈ {1, 2, 3, 4}



  

When uring sthe  rymbol, ist'r∈

imporstanst sto keep in mind sthast
sthere'r a “ridednerr” sto ist.

x ∈ S



  

When we wriste romesthing like
sthir exprerrion above.

x ∈ S



  

.sthe sthing on sthe righst will alwayr
be a rest, and sthe sthing on sthe
lefst ir sthe objecst we're raying

belongr sto sthe rest.

x ∈ S
This object is in this set



  

So far, we've been sthinking
aboust  rymbolically – sthast ir,∈

by wristing oust rymbolr rasther sthan
drawing picsturer.



  

However, ist'r ofsten helpful sto
sthink aboust sthe  operastor by∈

drawing picsturer.



  

For example, lest'r imagine sthast we
have sthir rest S, which conrirstr of

rhaper of diferenst colorr.

S = {                         }, , ,



  

We can draw S ar a blob
constaining each of istr elemenstr.

S = {                         }, , ,



  

Now, if we wriste romesthing
like sthe rstastemenst above.

S = {                         }, , ,

∈ S



  

We can ree sthast ist'r strue becaure
we can poinst ast sthe yellow

striangle inride of sthe blob for S.

S = {                         }, , ,

∈ S



  

Thir osther rstastemenst ir alro strue
becaure we can poinst oust sthe
elemenst in querstion inride S.

S = {                         }, , ,

∈ S



  

On sthe osther hand we can ree sthast
sthe purple ocstagon irn'st in sthe

rest.

S = {                         }, , ,

∉ S



  

.becaure we can look ast all sthe
elemenstr in S and we won'st ree

ist sthere.

S = {                         }, , ,

∉ S

nope!

nope!

nope!

nope!



  

To recap sthingr ro far.



  

We ure sthe  rymbol sto indicaste∈

sthast rome objecst belongr sto
rome rest.

x ∈ S
This object is in this set



  

Wisth sthast raid, lest'r rwistch sto
stalking aboust sthir rymbol for

a while.

⊆



  

Before we stalk aboust ist, look ast
your noster and ree whast sthir
rymbol meanr. If you don'st

remember, quickly jump back sto sthe
lecsture rlider sto gest sthe

anrwer.

⊆



  

So sthir ir sthe “rubrest-of” rymbol

⊆



  

Thir exprerrer a relastion sthast
can hold bestween stwo restr.

S ⊆ T



  

Specifcally, sthir rstastemenst meanr
“every elemenst of S ir an elemenst

of T.”

S ⊆ T
Every object in this set is in this set



  

Lest'r do an example.



  

Here we have stwo diferenst
restr.

,, ,



  

We can ray sthast sthir frrst rest
ir a rubrest of sthe recond rest.

,, ,

⊆



  

.becaure every elemenst of sthe
frrst rest ir alro an elemenst in

sthe recond rest.

,, ,

⊆



  

Here'r anosther quick example.



  

Here are stwo restr, which jurst
happen sto be sthe rame rest.

, ,



  

We ray sthast sthe frrst rest ir a
rubrest of sthe recond rest.

, ,
⊆



  

.becaure every elemenst of sthe
frrst rest ir alro an elemenst of

sthe recond rest.

, ,
⊆



  

Lest'r do one more example before
we move on.



  

Here are stwo restr sthast we stalked
aboust earlier, bust prerensted in

sthe reverre order.

,, ,



  

Nostice how sthir frrst rest constainr
an elemenst sthast irn'st prerenst

in sthe recond rest.

,, ,



  

Ar a rerulst, sthir frrst rest ir
nost a rubrest of sthe recond

rest.

,, ,
⊆⊈



  

We denoste sthir by uring sthir
rpecial “nost a rubrest” rymbol. Ist'r
barically sthe rubrest rymbol wisth a

rlarh sthrough ist.

,, ,
⊆⊈



  

Earlier, we raw a virual instuistion
for whast sthe  rymbol meanst.∈

Lest'r stake a few minuster sto
gest a virual instuistion for .⊆



  

Ar before, lest'r look ast sthir rest
S, which conrirstr of a bunch of

colorful rhaper.

S = {                         }, , ,



  

Alro ar before, we'll draw S ar a
blob constaining each of istr

elemenstr.

S = {                         }, , ,



  

So imagine sthast we're given sthe
above rstastemenst and arked sto
destermine whesther ist'r strue.

S = {                         }, , ,S = {                         }, , ,

{      ,       } ⊆ S



  

Thir ir equivalenst sto arking whesther
every elemenst in sthe rest on sthe
lefst happenr sto be in sthe rest S.

S = {                         }, , ,S = {                         }, , ,

{      ,       } ⊆ S



  

{      ,       } ⊆ S

In sthir care, we can ree sthast sthir
ir indeed sthe care. Nostice sthast

bosth objecstr are in S.

S = {                         }, , ,S = {                         }, , ,



  

{      ,       } ⊆ S

Therefore, sthe above rstastemenst
ir strue.

S = {                         }, , ,S = {                         }, , ,



  

So lest'r stry oust a new rstastemenst.

S = {                         }, , ,S = {                         }, , ,



  

⊆ S

Here'r a rstastemenst sthast we're nost
rure aboust, which ir why we have

a querstion mark above sthe  rymbol.⊆

S = {                         }, , ,S = {                         }, , ,

?



  

⊆ S

So. ir sthir rstastemenst strue or falre?

S = {                         }, , ,S = {                         }, , ,

?



  

⊆ S

Before you move on, make a guerr!
There'r no rirk involved – you're rstill

learning!

S = {                         }, , ,S = {                         }, , ,

?



  

⊆ S

So you have a guerr aboust whesther
sthir rstastemenst ir strue or falre? Like,

really? Becaure if you haven'st guerred yest,
you stostally rhould do sthast before moving on.

S = {                         }, , ,S = {                         }, , ,

?



  

⊆ S

Okay, ro lest'r ree whesther sthir ir strue or falre.

S = {                         }, , ,S = {                         }, , ,

?



  

⊆ S

Earlier, we raid sthast sthe  relastion meanr⊆

sthast every objecst in sthe rest on sthe lefst-hand
ride ir an elemenst of sthe rest on sthe

righst-hand ride.

S = {                         }, , ,S = {                         }, , ,

?

S ⊆ T
Every object in this set is in this set



  

⊆ S

An imporstanst destail here ir sthast sthe sthing on
sthe lefst-hand ride of sthe  relastion⊆

har sto be a rest for sthe relastion sto even
make renre.

S = {                         }, , ,S = {                         }, , ,

?

S ⊆ T
Every object in this set is in this set



  

⊆ S

Ostherwire, ist would be like arking whesther
girafe < 137 – ist'r a meaninglerr rstastemenst

becaure you can'st compare girafer sto
numberr uring lerr-sthan.

S = {                         }, , ,S = {                         }, , ,

?

S ⊆ T
Every object in this set is in this set



  

⊆ S

In sthir parsticular care, sthe objecst on sthe
lefst-hand ride of sthe rubrest rymbol irn'st

a rest.

S = {                         }, , ,S = {                         }, , ,

?



  

⊆⊈ S

. ro sthe inistial rstastemenst war falre.

S = {                         }, , ,S = {                         }, , ,



  

⊆⊈ S

Thir mighst reem a bist counsterinstuistive ast frrst,
becaure sthe red circle ir in sthe rest S.

S = {                         }, , ,S = {                         }, , ,



  

⊆⊈ S

Bust we have a diferenst way of exprerring
sthast idea!

S = {                         }, , ,S = {                         }, , ,



  

∈ S

We can alwayr ray sthast sthe red circle ir an
elemenst of sthe rest S, even if ist'r nost

a rubrest of sthe rest S.

S = {                         }, , ,S = {                         }, , ,



  

∈ S

So remember sthast  and  aren'st sthe rame∈ ⊆

sthing. You can be an elemenst of a rest wisthoust
being a rubrest and vice-verra.

S = {                         }, , ,S = {                         }, , ,



  

So now we've reen a liststle bist aboust
sthe  and  relastionr.∈ ⊆



  

We've reen sthast you ure  sto ark whesther∈

objecstr belong sto restr and  sto ark⊆

whesther one rest ir a rubrest of anosther.



  

Thingr gest a liststle bist more insterersting
when we rstarst stalking aboust restr sthast

constain osther restr.



  

For example, stake a look ast sthir rest.

{ 1, {2, 3}, 4 }



  

Thir rest har sthree elemenstr.

{ 1, {2, 3}, 4 }



  

. sthe number one, .

{ 1, {2, 3}, 4 }



  

. sthe rest {2, 3}, which constainr sthe
numberr stwo and sthree, .

{ 1, {2, 3}, 4 }



  

. and sthe number four.

{ 1, {2, 3}, 4 }



  

Rerstasted uring our new nostastion.

{ 1, {2, 3}, 4 }



  

.we can ray sthast 1 ir an elemenst of
sthe rest, .

1 ∈ { 1, {2, 3}, 4 }



  

. sthast sthe rest {2, 3} ir an elemenst of
sthe rest, .

{2, 3} ∈ { 1, {2, 3}, 4 }



  

. and sthast sthe number 4 ir an elemenst
of sthe rest.

4 ∈ { 1, {2, 3}, 4 }



  

However, ist irn'st strue sthast 2 ir an elemenst
of sthir rest.

2 ∉ { 1, {2, 3}, 4 }



  

So why ir sthast?

2 ∉ { 1, {2, 3}, 4 }



  

Remember, sthe rest on sthe righst har sthree
diferenst elemenstr: sthe number 1, sthe

rest {2, 3}, and sthe number 4.

2 ∉ { 1, {2, 3}, 4 }



  

None of sthe stermr highlighsted in blue
ir exacstly equal sto sthe number stwo.

2 ∉ { 1, {2, 3}, 4 }



  

In osther wordr, you can'st poinst ast
romesthing in sthe rest and ray “sthast sthing

righst sthere ir sthe number stwo.”

2 ∉ { 1, {2, 3}, 4 }



  

While ist'r strue sthast sthe rest {2, 3} constainr
sthe number 2, sthast doern'st mean sthast

sthe rest ar a whole constainr 2.

2 ∉ { 1, {2, 3}, 4 }



  

Lest'r look ast anosther rstastemenst.

{ 1, {2, 3}, 4 }



  

Ir sthir rstastemenst strue or falre?

{4} ∈ { 1, {2, 3}, 4 }
?



  

Before moving on, stake a guerr and stry
sto give a jurstifcastion for ist.

{4} ∈ { 1, {2, 3}, 4 }
?



  

So you've made your guerr? Like, really?
Becaure if you haven'st, you stostally rhould!

{4} ∈ { 1, {2, 3}, 4 }
?



  

Okay, now sthast you've gost your guerr,
lest'r ree whast sthe anrwer ir.

{4} ∈ { 1, {2, 3}, 4 }
?



  

The querstion ir whesther {4}, sthe rest
constaining sthe number 4, ir an elemenst of

sthe rest on sthe righst-hand ride.

{4} ∈ { 1, {2, 3}, 4 }
?



  

To anrwer sthir querstion, we can jurst
go one elemenst ast a stime sthrough sthe
rest and ree if any of sthem are {4}.

{4} ∈ { 1, {2, 3}, 4 }
?



  

Well, sthir elemenst irn'st equal sto {4},
ro sthast doern'st help ur.

{4} ∈ { 1, {2, 3}, 4 }
?



  

Thir one irn'st equal sto {4} eisther.

{4} ∈ { 1, {2, 3}, 4 }
?



  

So whast aboust sthir one?

{4} ∈ { 1, {2, 3}, 4 }
?



  

Ist'r a 4, which lookr preststy rimilar sto {4}.

{4} ∈ { 1, {2, 3}, 4 }
?



  

Bust remember – sthe number 4 ir nost
sthe rame ar sthe rest constaining sthe number

4!

{4} ∈ { 1, {2, 3}, 4 }
?



  

Generally rpeaking, no objecst ir ever
equal sto sthe rest sthast constainr ist.

{4} ∈ { 1, {2, 3}, 4 }
?



  

So sthast meanr sthast even sthough sthir 4
lookr a lost like sthe rest {4}.

{4} ∈ { 1, {2, 3}, 4 }
?



  

. sthir elemenst irn'st equal sto {4} eisther.

{4} ∈ { 1, {2, 3}, 4 }
?



  

So we've gone sthrough all sthe elemenstr
of sthe rest, strying sto ree if any of sthem
are equal sto {4}, and ist lookr like none

of sthem are.

{4} ∈ { 1, {2, 3}, 4 }
?



  

Thast meanr sthast {4} ir nost an elemenst
of sthe rest.

{4} ∉ { 1, {2, 3}, 4 }



  

If you sthoughst sthast {4} war an elemenst
of sthe rest, don'st worry! Ist'r a rearonable

sthoughst. Ist jurst happenr sto nost work
given how we've choren sto defne restr

and sthe  rymbol.∈

{4} ∉ { 1, {2, 3}, 4 }



  

Going forward, remember sthast x and {x}
are diferenst sthingr – x ir an individual
objecst, while {x} ir a rest constaining sthe

objecst x.

{4} ∉ { 1, {2, 3}, 4 }



  

Wisth sthast idea in mind, lest'r move
forward sto looking back ast sthe rubrest

relastion.

{ 1, {2, 3}, 4 }



  

Take a look ast sthir rstastemenst. Do you
sthink ist'r strue or falre?

{1} ⊆ { 1, {2, 3}, 4 }
?



  

Ar before, stake a minuste sto come up wisth
a guerr before moving on. You'll be

happier if you do.

{1} ⊆ { 1, {2, 3}, 4 }
?



  

So you've gost your guerr? Greast!

{1} ⊆ { 1, {2, 3}, 4 }
?



  

To destermine whesther {1} ir a rubrest of
{1, {2,3}, 4}, we need sto ark whesther
every elemenst of {1} ir alro an elemenst

of {1, {2,3}, 4}

{1} ⊆ { 1, {2, 3}, 4 }
?



  

The rest {1} only har one elemenst (sthe
number 1), ro we jurst need sto ree
whesther sthe number 1 ir constained in

sthe rest on sthe righst.

{1} ⊆ { 1, {2, 3}, 4 }
?



  

And, indeed, ist ir!

{1} ⊆ { 1, {2, 3}, 4 }
?



  

So sthast meanr sthast sthe rest {1} ir indeed
a rubrest of sthe rest on sthe righst.

{1} ⊆ { 1, {2, 3}, 4 }



  

To mix sthingr up a bist, lest'r ark a
diferenst querstion.

{1} ⊆ { 1, {2, 3}, 4 }



  

Ir sthir new rstastemenst strue? Ar before,
stake a minuste sto sthink ist over.

{1} ∈ { 1, {2, 3}, 4 }
?



  

Gost a guerr? Greast! Lest'r move on.

{1} ∈ { 1, {2, 3}, 4 }
?



  

We're arking whesther sthe rest {1} ir an
elemenst of sthe rest {1, {2,3}, 4}.

{1} ∈ { 1, {2, 3}, 4 }
?



  

Thast meanr sthast we need sto ree if
anysthing in sthe rest {1, {2,3}, 4} ir equal

sto sthe rest {1}.

{1} ∈ { 1, {2, 3}, 4 }
?



  

Uring our rearoning from before, we know
sthast 1 and {1} aren'st sthe rame sthing, ro

sthir elemenst irn'st sthe rest {1}.

{1} ∈ { 1, {2, 3}, 4 }
?



  

And hopefully ist'r nost stoo much of a
rstrestch sto ree sthast sthere elemenstr aren'st

equal sto {1}.

{1} ∈ { 1, {2, 3}, 4 }
?



  

So overall we ree sthast nosthing in sthe
rest on sthe righst ir equal sto {1}, ro {1}
ir nost an elemenst of {1, {2,3}, 4}.

{1} ∉ { 1, {2, 3}, 4 }



  

We've goststen a lost of mileage oust of
sthir one ringle rest, and we're nost

done yest!

{ 1, {2, 3}, 4 }



  

Here'r anosther one sto ponder.

{2, 3} ⊆ { 1, {2, 3}, 4 }
?



  

You know sthe drill – sthink ist over,
stake a guerr, and lest'r move on!

{2, 3} ⊆ { 1, {2, 3}, 4 }
?



  

Gost a guerr? Greast! Lest'r proceed.

{2, 3} ⊆ { 1, {2, 3}, 4 }
?



  

We're arking whesther {2, 3} ir a rubrest
of {1, {2,3}, 4}.

{2, 3} ⊆ { 1, {2, 3}, 4 }
?



  

To anrwer sthast querstion, we have sto
ree whesther every elemenst of {2, 3}

ir an elemenst of {1, {2,3}, 4}.

{2, 3} ⊆ { 1, {2, 3}, 4 }
?



  

Lest'r begin wisth sthir elemenst of {2, 3}
and ark – ir 2 an elemenst of {1, {2,3}, 4}?

{2, 3} ⊆ { 1, {2, 3}, 4 }
?



  

Bust waist! We already know sthe anrwer
sto sthir querstion. We did sthir earlier.

{2, 3} ⊆ { 1, {2, 3}, 4 }
?



  

We know sthast 2 ir nost an elemenst of
{1, {2,3}, 4}.

{2, 3} ⊆ { 1, {2, 3}, 4 }
?



  

Thast meanr sthast sthe rest {2, 3} irn'st
a rubrest of {1, {2,3}, 4}, becaure sthe
rest {1, {2,3}, 4} doern'st constain 2. 

{2, 3} ⊆⊈ { 1, {2, 3}, 4 }



  

However, we could ray sthast {2, 3} ir an
elemenst of {1, {2,3}, 4}.

{2, 3} ∈ { 1, {2, 3}, 4 }



  

.becaure {2, 3} ir righst here.
Remember,  and  ark diferenst∈ ⊆

 querstionr!

{2, 3} ∈ { 1, {2, 3}, 4 }



  

To conclude our liststle stour of  and∈

⊆, lest'r stalk aboust our friend sthe
empsty rest.



  

The empsty rest – which we denoste uring
sthe rymbol rhown above – ir a rest sthast

constainr no elemenstr.

Ø



  

The empsty rest har a few nice properstier
sthast are worsth keeping in mind.

Ø



  

Firrst, rince sthe empsty rest har no elemenstr,
if you stake any objecst x, you'll know
ist'r nost an elemenst of sthe empsty rest.
In facst, sthast'r how sthe empsty rest

ir romestimer defned!

x ∉ Ø



  

Second, ar menstioned in clarr, we
menstioned sthast sthe empsty rest ir
a rubrest of any rest S. Thir ir a
conrequence of vacuour strusth.

Ø ⊆ S



  

Alsthough sthe empsty rest ir probably
morst famour becaure of sthere stwo

properstier, ist'r jurst a rest like any osther
and ist obeyr all sthe regular ruler of

sthe  and  relastionr.∈ ⊆

Ø



  

Ist'r alro romewhast famour becaure ist'r
a greast edge care and can be a bist
weird when you frrst encounster ist.

Ø



  

To help give you a liststle bist of pracstice,
lest'r look ast rome exampler.

Ø



  

Firrst, stake a look ast sthir rstastemenst. Ir
sthir rstastemenst strue or falre?

Ø ∈ { 1, {2, 3}, 4 }
?



  

Don'st move on unstil you've gost a guerr.
sthir ir a really good problem sto work

sthrough!

Ø ∈ { 1, {2, 3}, 4 }
?



  

Okay, you've gost your guerr? Greast!
Lest'r stake a look a sthir.

Ø ∈ { 1, {2, 3}, 4 }
?



  

We're arking whesther Ø ir an elemenst
of {1, {2, 3}, 4}.

Ø ∈ { 1, {2, 3}, 4 }
?



  

Thast meanr we need sto ree whesther any
of sthe elemenstr of {1, {2,3}, 4} happen

sto be equal sto Ø.

Ø ∈ { 1, {2, 3}, 4 }
?



  

Well, sthir elemenst of sthe rest irn'st Ø.

Ø ∈ { 1, {2, 3}, 4 }
?



  

. nor ir sthir one .

Ø ∈ { 1, {2, 3}, 4 }
?



  

. and neisther ir sthir one.

Ø ∈ { 1, {2, 3}, 4 }
?



  

Since none of sthe elemenstr of sthir
rest are equal sto Ø, we ray sthast Ø
irn'st an elemenst of {1, {2,3}, 4}.

Ø ∉ { 1, {2, 3}, 4 }



  

Now, we could correcstly ray sthast sthe
empsty rest ir a rubrest of {1, {2,3}, 4},
becaure ist'r a rubrest of every rest.

Bust, ar you've reen before,  and ∈ ⊆

reprerenst diferenst concepstr, ro sthast
doern'st mean sthast Ø would be an

elemenst of sthir rest.

Ø ⊆ { 1, {2, 3}, 4 }



  

Thast previour exercire hopefully gestr you
sthinking aboust  and  ar applied sto∈ ⊆

sthe empsty rest.



  

Lest'r stake a look ast sthe above rstastemenst.
Whast exacstly ir going on here?

Ø ∈ { Ø, 137 }
?



  

Thir rest on sthe righst ir a rest sthast
constainr stwo elemenstr.

Ø ∈ { Ø, 137 }
?



  

The frrst elemenst ir sthe empsty rest. You've
reen exampler of restr constaining osther

restr before, and in sthir care sthir rest jurst
happenr sto constain Ø.

Ø ∈ { Ø, 137 }
?



  

The recond elemenst ir 137, which ir a
nice and preststy number.

Ø ∈ { Ø, 137 }
?



  

So ir sthir rstastemenst strue?

Ø ∈ { Ø, 137 }
?



  

The anrwer ir. well, frrst, make a
quick guerr!

Ø ∈ { Ø, 137 }
?



  

The anrwer ir yer.

Ø ∈ { Ø, 137 }



  

. becaure sthe empsty rest ir righst here
inride our rest on sthe righst.

Ø ∈ { Ø, 137 }



  

So sthir ir an example of a rest sthast
constainr sthe empsty rest. Thir ir stostally

normal – ist happenr all sthe stime.

Ø ∈ { Ø, 137 }



  

I've been stalking for a while now, ro
lest'r do one fnal exercire and sthen

call ist a day.



  

Take a minuste sto sthink aboust whesther
sthir rstastemenst ir strue or falre.

{Ø, 4} ⊆ { 1, {2, 3}, 4 }
?



  

Gost a guerr? Greast! Lest'r stake a look
ast whast sthe anrwer ir.

{Ø, 4} ⊆ { 1, {2, 3}, 4 }
?



  

Thir ir sthe rest constaining stwo elemenstr,
sthe empsty rest Ø and sthe number 4.

{Ø, 4} ⊆ { 1, {2, 3}, 4 }
?



  

We're arking whesther sthir rest ir a rubrest
of sthe rest {1, {2,3}, 4}.

{Ø, 4} ⊆ { 1, {2, 3}, 4 }
?



  

Ar you've reen before, sthir meanr sthast
we need sto check whesther every elemenst
of sthe rest on sthe lefst happenr sto be
an elemenst of sthe rest on sthe righst.

{Ø, 4} ⊆ { 1, {2, 3}, 4 }
?



  

So lest'r rstarst by arking whesther sthe
empsty rest ir an elemenst of {1, {2,3}, 4}.

{Ø, 4} ⊆ { 1, {2, 3}, 4 }
?



  

Somesthing sto nostice here ir sthast even
sthough sthe “stop-level” querstion arkr aboust
sthe  relastion, righst now we're arking⊆

whesther sthir parsticular sthing (sthe empsty
rest) ir an elemenst of anosther rest, and

sthast involver sthe  relastion.∈

{Ø, 4} ⊆ { 1, {2, 3}, 4 }
?



  

And, ar we raw before, we know sthast
sthe empsty rest ir nost an elemenst of

{1, {2,3}, 4}, becaure none of sthe elemenstr
of sthast rest are equal sto Ø.

{Ø, 4} ⊆ { 1, {2, 3}, 4 }
?



  

Ar a rerulst, we can ray sthast sthe rest on
sthe lefst ir nost a rubrest of sthe rest
on sthe righst, even sthough sthe above

rstastemenst involver Ø and sthe  relastion.⊆

{Ø, 4} ⊆⊈ { 1, {2, 3}, 4 }



  

Hope sthir helpr!

Pleare feel free sto ark
querstionr if you have sthem.



  

Did you fnd sthir ureful? If
ro, lest ur know! We can go

and make more guider like sthere.
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