HA217] A E = A

Here's What Happened When
I Made My College Students
Put Away Their Phones

D #2210

L BRRE] £  ADEE Mod g YS AS

ol71-2025.8.27.16:21

AR O =)

Laptop multitasking hinders classroom
learning for both users and nearby peers
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Abstract

Laptops are commonplace in university classrooms. In light of cognitive
psychology theory on costs associated with multitasking, we examined the effects

of in-class laptop use on student learning in a simulated classroom. We found that

1/45



SNU I22Haloio] E2¢

(0.1 + 1.0)

kwangkeunyi.snu.ac.kr

2/45



Al

b

[N

>
4
4
>
>

40 Ho

EH
=
X

5 SEA n
2!:!' ol:ll-set, %I-Tfunction "LIJ:"relation
SIS ORISE SIARSE O=SISIA RS
gaE adE gedE roteedd

o
POpartlal order: .||Cl)_| hain, U, T, 4
CI:)Ocomplete partial order

Z| A1 2 2]
04 e ::_I_contlnuous function» —%l—'——T,— 3 o

| Ijl—_l','—$—semantics

I:Il—_l"'—'—denotanonal semantics

__TL—'—syntaX1
9

3/45



qg S - @ QHo2 IHo=
| { {28 23
| S+S|SxS
| S—»S5|S5S
| 2°

» A+ B={{a,1)|ae€ A} U{(b,2) | b € B}.

» Ax B={(a,b)|a€ A, be B}

» A— B={&= f|domain(f) = A, range(f) C B}
> A8 B={&% f| domain(f) fg A, range(f) C B}
> 24 = {X]|X C A}

4/45



[ =] AA_I ]
T O M partial order

> =AM C
> 7-I%reﬂexive: rLx
> %_l'%l-gkanti—symmetric: rCy Nyl Ol z = Yy
> I:L-izlzltransitive: xrCyNyCz Olﬁ z Lz
> B S 59 (EF) HAs AOlo =M Tt
olo
M— =

> AQhain: TMUZE LEZ = M= U(EE LS
ALO[O] &=A7t U= AE)
> UX, X C 8t Z| AR5 east upper bound (EACH T
> MX, X CS: Z|CHO
(ALt

|'E"H_I_ O greatest lower bound



6/45



<k

KO

7/45



1160

C — skip

FE
ifECC
Cc;C

T =

8/45



=& 57| 8o

9/45



Al 7|

JE

10/45



> 129l9)

2 U= ™ AFESt= o
=
=

Z|
2]

7121 22f9l0| 722

11/45



concrete syntax

(=1) +2)

7

=
[

-1+2

TH
Tl
ul

Jo

Tl
ul

(E)

12/45



__I.Li-”;(_‘! g _E_tlgconcrete syntax

=
—

10| #2=S ESU0l FTAIZ

o
-

f

2

Ol A 2

e I QA0
assoaatwltyJ—I' _I_ﬁ_l'__'rl precedence

parsing J_'—l-%-)I 9" AE-|7'1|E

parsing

13/45



OAISE "2 5t

x0

19
rn
MHo

£ QlafAl 1242l A2 B

> o
> 25 BEE 0|834M 1 1EE HA

14/45



9—' O | —_I'L}—semantics

> DT22H0| &
» I2772H0| & SHe H

Q,E
rr
o
<
ox
10

15/45



“142' 2t T2 30| =7
> 2|0 = T2 /R 3"

HUE EdUeE, TN 20| R genotational semantics

> 20| = AlLtabE /O{EA: "1t 28 Tl 38 &

-’_ll'%-)I% EE‘I LH ||: ' gé:l;l -Q'I l:Il__l'l'—'—operational semantics

Q2

16 /45



U T o
80 o & @
__Olﬂ__l w
B ou o i
N0 W w ol
o R R~ Ok
A A A A

17/45



O (@) = ) )
_I_c/)\-l ——| I:I|—_I')'—'—denotatlonal semantics

v

H
Hu
|J

=
1o
1o
a

N
ofn
%
ro
N
I
10
=
)
=2
x
1o
a
_O'L
rr

u}

0

40
»Q
ro
Rl
i
In
il

c

v
i
|.|-|
Al
11
Y
Hl
40
>Q
o o
Rl
i
N
il
=
rr
1o
=
-4
N

0 | :l"'}—com positional semantics-
So| o|n|2 22

v
[T
39/

o N

u
=
o

>

o
Y O

I

4

oH

v
[T
o
=
I=]

1o
]
ox O

|:|'L}—fixpoint semantics-
Pl _O_l
o

oo
+4>
ox 02
[0 1o
Hu

18/45



C skip

N
|
| ifECC
| C;C
E —
|
|
|

E+F
-F

> FFO C9f 2I0f = g H22[ofM HZ22|=2
> O|22| = g FA0M 22

19/45



o|0l= ¢t

YL
H|ARAL

—

semantic domain

M € Memory
z € Value
x € Var

co| 90| [C]
E©| 00| [£]

m Mm

Var — Value

/

Program Variable
Memory — Memory
Memory — Z

20/45



[skip] M

[z :=E] M

|Iif ECy CQ]] M
[Cr; Co] M
[n] M

[«] M

|IE1 + EQ]] M
[-El M

& Yol A=oh

M

if [E]M # 0 then [C]M else [Co] M
[Co] ([C1] M)

M(x)

([E1] M) + ([E2] M)

—([E] M)

21/45



| — o
20| otsle FL

while £ C

9| o|gj

[while E C]M
= if [E]M # 0 then [while E C|([C]M) else M

22/45



[while £ C]M

= if [E]M # 0 then [while E C|([C]M) else M

UCHH FLSHA UAS7t?

23/45



1 7|: [Sco89,5¢072,Sco70]
ZE ZHFE T2 (BE AL Jtser g+&5)e] 2/0]

o aoT=2

(S]0] 2 A{2] 5f)= o|0|3 7+ |20 FE5Hs HEe

L o=

2IBIoroll A RL51AH At T2 0]2{0|2{5HCf.

2445



FO|=

domain theory

[ Pocomplete partial order set
> 22| OD|WHAISO| A0l HELS BE OfF

2 2% CPOOIM CPOZ 7=
continuous function

» “Computability is continuity.”

> “IR)2MS AHaFA0|C)”

O ="

25/45



D272 9| 9|0] [C]ofl CHst ojo|gtH Al S 2Tt

Al
pagn|

[€]
Oi71M [C]
dg|n F

F(cn
D (0i™ CPO)
D — D (DM D2O| H&F4+32| CPO)

m m

T
2
>

|O

3

ol

v
O

A
=

4 Fol

ol
rr
ool

| of

east fixpoint

b ©
0
0
J
0 o
ox Jp
o 0

>
ox kJ
ox

X

v
Kl
ox
10
o 0

| __l'L—'—flxp0|nt semantics

26 /45



CPO (20]=57t)

D= 9| o|0|= CPO(complete partial order)2t= &7+2]
o 2a

vV v vy

least upper bound, LUBol §>I-é> -1 H- 1_0“ %lkl:’l'

-

27 /45



of

.

P

AN
T

> CPO 4, CPO B. ¢1&8t4
o

| 249

v

24 24 L
O ‘Oleast fixpoint

f A= BE'._}-, Agl i‘”lo_lchain
cc 7y

=
XT Oleast upper bound &

) ) Z| A
continuous function: —'-—l A

VAL X C AF(|X) =[] f().

28/45



IT. O
g detdo = - Aot Ol

“Computer science is full of fixpoints.”

29 /45



AIX. olY
LS5 =2 LZ_-!EE —'— f|xpomt O:”
“Computer science is full of fixpoints.”

» N = {0} U {nt+1ln € N}
= IfpAX {0} U{n+1n € X}

29/45



—/'\—%: OE| LZ_-!EE —'— -lfixpoint O:”
“Computer science is full of fixpoints.”
» N = {0} U {n+1|n € N}
= IfpAX {0} U{n+1n € X}
» list = {nil} U {(0,1)|1le list}
= IfpAX {nil} U {(0,))|l € X}

29/45



I
/\3 OE|H|—7-|O§ —'— f|xpomt O:”

“Computer science is full of fixpoints.”

» N = {0} U {n+1|n € N}
= IfpAX {0} U{n+1n € X}

» list = {nil} U {(0,1)|1le list}
= IfpAX {nil} U {(0,))|l € X}

» reach(N) = N U reach(next(N))
= lfpAf. (AN.N U f(next(N)))

29/45



IT. O
—/'\—3- Eltﬂ—%llgiy —?—%:-Dlélfixpoint O:”
“Computer science is full of fixpoints.”

» N = {0} U {n+1|n € N}
= IfpAX {0} U{n+1n € X}
» list = {nil} U {(0,1) 1€ list}
= IfpAX {nil} U {(0,))|l € X}
» reach(N) = N U reach(next(N))
= lfpAf. (AN.N U f(next(N)))
» sort(A) = if sorted(A) then A else
sort (exch(A))
= lfpAf.(AA.sorted(A)? A : f(exch(A)))

29/45



I
Ag

OE|H|—Z-| o=, —'— f|xpomt O:”

“Computer science is full of fixpoints.”

>

>

N = {0} U {n+1ln € N}

= IfpAX {0} U{n+1n € X}

list = {nil} U {(0,1) 1€ list}

= IfpAX {nil} U {(0,))|l € X}

reach(N) = N U reach(next(N))

= lfpAf. (AN.N U f(next(N)))

sort(A) = if sorted(A) then A else
sort (exch(A))

= lfpAf.(AA.sorted(A)? A : f(exch(A)))
fac(n) = if n=0 then 1 else n*fac(n-1)
=lfpAf.(Ann=071: nx f(n—1))

29/45



CPO BHS 7|

o

O o

CP

-

———1

Sy

D+ D
DxD
D—D

30/45



> SHEQ Hied st S1= CPO

> CPO%t CPOC| &, ot E CPO

» CPO2} CPOS| ¢t.,nE CPO

» CPOO|A CPOZR 7= d&st4e=9| let: CPO

31/45



S, =Su{l}
> S HLE A0S &M= gl
> M= 2R 11} S AO|Y|IB Ve e S.L C 2.
> BE Hole K3k [atA] CPO.

32/45



CPO Dlll' D29| I'_:”9|'EE _Q_Cartesian product

D1 X DQZ {(ZL‘,y) |ZL‘€D1,ZI/€ DQ}

o = S L =Z2
> ‘.E'I—/t = 9—' T'__A-I = 4 I:! A—! component-wise

(z,y) E (2’ y) iff s Ep, 2" A yCp, .

> 2tA CPO. ()

33/45



CPO D2} D,9| &t

Dy+ Dy ={(z,1) |z € D} U{(2,2) |z € Do} U{L}

> 2t CPO. (2?)

34/45



CPO

=z . .
-4 I:’ A—I point-wise -

|
X
<K
Ul
o0

4r
Bl

fEgiffvVz e Dy f(z) Ep, g(x).

> T2kA CPO. (24?)

35/45



£

<k

__om
8l

F

EAS
==

o|0]++=0f| A

AL, -+

i
+ —
g &
8
s
&3
__o_”_ ou_o
4qr®&r
8l =
JJ o
7o N
g S~
<+
W Ho
A A

36/45



CPOE= 2= E=2UAHN{ O] o|O0|&7te=

=4

S
CPOAIO|OAM &
equation)2| {7t &t

> Of:

o= Yol CPO Yd Al (domain
FAF Z 2 H
O

—

9|

10

Store = Loc — (Int + Loc + Cmd)
Cmd = Store — Store

£ Pt=ot= CPO Store= St 24

D=D—D

€ Bt=E5t= CPO D= Z2f(Dana Scott’s domain
AHAIO|, of CPOV} 2 & T2 19| O|0|E
= ARQUZZ LsHFECE. (A?)

37/45



oF E_ﬁ_ <t
— <} 1o
o o 4
a 4 8
B gl
m__a o
N X0
o M 0
ulJ m J
1o

o = "©
= o
o 2 X
op & KO
z & w
U =2
W m.q ol
< o Ul
%0 U ™
X T
o o
ol 81 Y
A A A

X = F(X)

Y IfpF= g2l

e Fo 24

UieNP(J—)

lfpF

38/45



12 A while-

M € Memory
z € Value
z € Var

A&ty [C] € Memory — Memory

ALHA £2| o|0|

ALty [E] € Memory — 7.,

20| o|oj?

= Var — Value

= 7,

= ProgramVariable |

H&sH4 CPO
22=2l CPO
=22l CPO

39/45



while-=2| |02 H A=

[while E C|M
= if [E]M # 0 then [while E C|([C]M) else M

CHA| 24T,

[while EC| =
AM.if [E]M # 0 then [while E C([C]M) else M.

=, while-29| 2|0 [while E Cl& ¥ &4

AX.(AM.if [E]M # 0 then X ([C]M) else M)
€ (Memory — Memroy) — (Memory — Memroy)

|0
by

MRS

40 /45



[while E C]
= IfpF € Memory — Memory
= lfp(AX.(AM.if [E]M # 0 then X ([C]|M) else M))

HO|Z|Y=71? [while E O [E]2F [C]E 7122 2&.

41/45



M € Memory = Var — Value

z€ Value = 7Z,
x € Var = ProgramVariable |
[C] € Memory— Memory
[E] € Memory — Value
[[sklp]] = AM.M
[ :=E] = MM.M{z s [E] M)}
[if E C4 Cg]] = AM.if [E]M # 0 then [C]|M else [Co]M
[Cr; Col = AM.[Co] ([Ch] M)
[while EC] = Ifp(AX.(AM.if [E]M # 0 then X([C]M) else M))
[n] = AM.n
[z] = AM.M(x)
[E1+ Ex] = AM([E:] M) + ([E2] M)

[FE]M = AM.— ([E] M)

42/45



2| Al
[= R

=278 o] 9|of: &

0

~[A] -

[AB] =

1l +2.-

43/45



o224 0o o|0|: DA

Ol: C = AB

[AB] = [A] + [B]
o7IM

[4] = 1

[B] = ---[B]--

—~
=
I
=
=
Sy
=
N~—
I
—
—_
=
sy
=
N—

44 /45



o=z 09f 9|Of: 1

[€]
[€]

g o,

= [HzeD|F(z) Ex}

IfpF
Llien(F'L)

2]
o

A
(o

C2f o|0f Y2
CPO

ox
1=

r
b
ool
e

C2| 9|O|

45 /45



	문법구조
	요약된 혹은 구체적인

	의미구조
	무엇 의미구조denotational semantics


