Hisn‘m’y of Pwaﬁmmmz})g
o Hanguages.
Von Neumann pmuf&/e,ﬂ( vs  tevo MFO’FM@P
Coneepks | |

Q) éhaﬂd-pwo&vm fuﬂ)m’clue
b) CondiHonal  Conbrol transfen

5hM€G€~P“ﬂDﬁ?‘Qm T“Q,Lﬁ)n,;qu .

w oA Lowmp fore hasdwore 5hcm/f’p(obe,.
SFM oand Unofn,u,af fo be m\w;g& ok
eV ey Hme to purform the. spe,uﬁ

m};aﬂmsw

nu NG .
YepY ooy oM 3

Conditonod  Cordrn] Transfet -

v  Thow pwou‘mfes Hhe nokon of gubrbow‘lfm, -
or bloeKs of tode thof coudd be wmped 1o
In o order. stead of o
6fn:5fe et of

oy dorasd s&fss

v A s%ﬂﬁ&ﬁ fhai eode  shovld e able 1o bronch
oosed 0n  logical stodements.

l: if, else
For Lloop



Fov instance, |
If (@«pms&cm)
THEN .

hoop  such on with FoR,

In 8@’)@)10/(

yJ

ConcliHono) Contol ﬁfaansferc
provides the  ideq, of Ubravies

bloek code thof ean be.
n e Tevsed again Wotgam.
scanf fSHrb,h -

print{ J & )‘ prewmpfieop) who
Pescinle MXE%M%M&W ?

SC('Ytg Moth. h implesented

POy

kﬁ Bof,  ofund inplanentalivg of Hhense
Junchions o done i L IiE £ile

Say,  MATH. lib
So, Lzb“ﬁovuf —
o o Sefof wde Huf %L@%
* Pre-compiled over

. Available in skodarel fom to be
vsed in  other codo .



PWOfJTMmjmﬂ

Hcmﬂuaﬁes

v Appww( aﬁ arrunol 1949

o Rivst WPU}GH Lanﬁwge fo fnshrued
clechronds doviess.

¢ Programm meded ¢ M
ééfm{ww?s info 4% Mj%;?

Fivet step toweeels  the  eqwplex

bmgua:cjé of ﬁnﬁay

Tn 1951, Ameticon Sciendist —

Qrocee Hoppot
wrote the st compiley A (A-0)

Fiyst version

Shovt (ode,



Asso,mUy honguage

e Mnemonje symbols one vsed  for
instruckions codes ool memovy LocaHons

e A program called cun omemblere Fransiade
ékjmbol?c owsombf\f !anﬂuage code to bfno\rcy

mechine  code.

Mnemorucs ¢ Symbols ¢

Gemzwwy, mnemonics one  somethd |
Similon ¥o abbveviohion thaf hudps nﬁfo
Yemember somd%u'%.

'%b
N3 — 0
O & For instunee,
&
oD MOV  stnds for moving deda
6‘59\6*\:(. ;4,59(4\55) betroen wzg':s'fwﬁﬂ‘ wewory
ps wew. LD !
N (, Lood ditn to given
Vﬁo"\}ol loeofiomn,
e ADD  Adol the numbaers

yORIG #3000 ; Addvess of M fivst instruction

LD R, FIRST Memory louskion

LD R2, SECOND

: Hhe. bere n R2 omd RY amndd
ADD R3,R2Z,R1, pAldofie mnsuurjneﬁ ;23 )
ST Rgg 5UM M C,O'p\/ H’)L\ NnumbeJt fn'QB )‘0 m.zm,mﬂ/
| loeodion SUM, - |



0 st C‘OOJHW

HALT ; Halt Hhe pYogram

FIRST FILL #§%
SECOND .FILL #¢
S5UM . BLKW
C Deddae o group of charaedecs
! MUY)O'Y’)/

+END Tells whoe He Proﬁwm SOWTLe ends.

FORTRAN

w  FORmula TRANslo\/Hnj Sy5+em, genereodly
prpudont ooy the mathemodicions,

Shovtc,om?,nﬁ of ASSM[V Languages : |

4 Lmd@ in lobstrortion CapabiLier 'of'
mokhenmaotical ) notodionm |

it Hvst=5 ool .
a n \L’UTJ or W of expyessin
‘b setond = 6 oy of expressing

int vt + seeond id tat makes  them concise,
M= JiVst - o
- simple, and eony for human

saomple ¢ progvem mind o grasp.
v odd two numbets |



w  The other ghm"rcomfnﬂs of cw}embly meﬁuc\ﬂe

T it is often hoardware specihe, pavthevlan

its  own  mahlne language sef.

Henee, eustruasd dicdod af
msembhf lamguaﬁe T nesessaruy.

Ih ForTRAN (FORmulq TQANslo\ﬁ"nj Sysfm)

N4 Desfﬁwnec@ ond Developped by John BacKug

W

/4

From IBM.

Intended  Jor Mathemolieians oumd
selenfists

Ec‘m,bf vertsions wee  close Yo :‘c:,gem&lY

lon e '
I C Lodore vertsions  howe. uniangcmi

UL LEHOWS Yewisions |

It is still 1o vse ond the vorsions mm"ﬁ
UPO“GBU‘&&”(' @ ?F\ Phy‘s{‘c,gﬁ Sysfﬂh’l/s
MMP&W\QI‘CS

— 90



(b7 LTISP CLu'ch Processfnﬂ Hm&ucgq)

W Serond- oldest hugh-1eved prog 'Y*c«mm ng, wid
vsed T M/Flhj:ﬂ(mﬂ mfelhgwm CAI) d]?/

W Do_sgnecﬁ by John ManLHu/ In 1958

WBWOM&MMVLK/,DQ wony  List;, obher
cﬂpv&\k/pes waorne. edded Lot

w  WISP pwogwﬂms oke Written a sef oj:.
Usts
- emyfo wm@fy ond herue, giow on

1'f“:3 oW .

> %Pmaﬂﬁnj 15 Offfffefuznxg Hion

Syniax
stondarn K  boolean la'gc,:

OR C‘K }j) Pmmfhe_slzeog pye fixed
vsec. Tn LTSP

x ORY Standored  Beoolean Loﬁfa, |
Dm{zﬁ\ S]LY’UC/QIUT.QS

Pe Lisp hon tvo kind of dota
strucdwe — 1) Atoms '?J') Lt .



Atoms -
¢ EIOH’LUT. 6ymbols
1ok fiores
Numeridcod symbols/l?fvm_fs

,—> c?\..(%(‘ﬂ .
(A B ¢ D) Simple Ust, 'n which eloments
ohe vestrieted +o ofoms.

-~ hasts v Spexdfied by c:()dfw'ﬁonﬂ e eloments
porentheses . |
. Nesfed, st  shrvetwies ane afso speeified
by porenthesen.
y 2 3 4
D £ (E G sYession of
CA @ C> (’ ( C?>>> ékf‘f‘im%rwfﬁwe
ot g A |4 Soblisk (£Grad)?
2. %ublist (8,C) gsalo/wof eJoant
3. odom D | s anofhor
s ¥

% Lfs’rs PHR \SFOY’@QW) 5?%7@”@60{ [ist -sﬁ’udm
v

how nodes |
- oath node hay
E'fwo pmﬂr\/ﬁeﬂ/& |
, peprosonts o st
| mesnod& 5

.



o Node confaim'mg on ofom han it ot pofrvfzvf
pO?nHV\g Towards sm_‘v’ep[@sayﬁaﬁv'm, of the
e Symboi
Numeue valve

0K |
the st Jocﬁnfw movy pman/]ﬁ foravd
o sublis)

 Sirst potndo A
§

07 ;

- Anothen subliet
A nodle forr sublist{ element hap She
frst poinfon pm'mHnﬁ Fowandls He
Hyst potle of the subligd |

.\// In both cases, the seeond pofrv{)e)z of a. Nede
po?r\!‘s to the newt dement fn M Lict ‘

v ot doment of a Ust dpesprt nave an

SVRLLSSOT —— So, ifs Link s [Nul[] /

.
| i MNULL




({7 Example ;' Intgnal Pqﬁ%wnﬁd%WWC# o

lisp Lists.
el [y Ty
T

Fl'g. ervew.nﬂi'n\cj st (A B ¢ D)

Fig. Reprasenting List
(A (e c) D (E(Fa)))



[ Move on LISP
e It 1s puraly a;cﬂicmaf Pwogrna_mrnfnj

v trmpulafions ane poiformed
by appl\ffnj funeions o
OU—cﬁummPS.

W -/’r\séfgnmuvf) dhﬂwngs and.
varuobles ore nof UL aHY "
Fendhonal Iangwoﬁe prvgy .

o SEII the dominant languege  for AT

p» Cormmon WISP and Scheme poce

-}-_wo Mmoun VTS ioh.
r Symbol.ia Pwvg’r’&mm.:ng
| S\/mboLSi’ +,-, 1, 2,%, 4 el

3 Symboh'c Expression
C+ 1 2), G—-@BL')?‘
Gmﬁb/, 'Jl.' ﬂLO\J’?/: PM
sx/mloc)l)ec. erpYeNONS.



B Deseendants of LISP

Common LISP and Scheme one the +wo
moast wio{e!\/ vsed dicledfs

SCHEME

o Ememgw€ foore MIT in the mr‘fffo‘e
¢ Sma,u \5|‘Z€

o Extensive pge of stetie scopfnj

/

Also knotan “0\0 lem‘czf 5copfnﬁ. Swp?lr\ﬁ
provices the  vange of W’Uma,ﬁ.%j,
gc)f o varoblke E |
Becawe'oq‘ thas M@Mm% Yunge | Huw
varwble ean b yefownndd af;ﬁw” |
within the  smald bloek of words whowe Ha
rarusble 15 defi'ved.
seope 15 debvumined Auriing compilation.

| lee
Exaumple D = §

p W}f S d
ma,:n(") ' ";fouﬂgw 0, >B]
:)c=35 Orua[)wﬁf 2

@ mzfl ’)C; 3
{x=2;1 |

 pedndt (d e, %)



Iy Stadic $copi°mf)

¢ Defirution of a vordoble e set or
vesolved b\/

. Novanﬁ of its C,onfainin\cj block
. o7, by lcrokl'ng of ite “Funcho
l { Juils
viruoble defination i<
yesolved b)/ SQMGMMS Mo

oo CO‘rth—a,emnﬂ bl

N

and 30 on.
Exmp'ei

id o= 10, b=20;
nf maun ()

¥y

#

‘nf o= 5;

| , T = Con/ftumnﬂ blotk  for
; o= b/a\3 \‘\\vaﬂi&bles Qa,b



[ ALGOL §8, came In 4958
W Tt wan, in some sense, & decendlent of Forhran

WV Genertolized many Fortren  feabwws ond
odded soprcod v construveds and.

coneepts.
W Corwept of data tupes won formolized

¥ Added the wmupt of ovmpound
s-lnﬂpemo.nf‘ CbQ@Th @n@()

@ Otheor subsequent Y LS
L@mgmgu ;jhe)dfea@ Vﬂ S
w Tdenbifiows coufl be of 4

Forttuy T's yeshtmefed Hue
o & oy fewaert charadlens

w Any dimensionaf V@Rl Wy eMdgwed.

Fovrtiran 1s Wmitafiorn wan
£3 armensions.

W N%feﬂ( dep{qm of dodernents e
P&%S)b‘&&j{:f had on Q,[g(g,}f clowuse.

Wwar not In Farhran .



5CcoPING

| M‘SCOP'”ﬁ 15 Necess to alloww  vevse of varicbles

\V:‘\V} ou,e_o,pjmb)e ﬂbY’m(oma( m}a(d)/ PY)&(,DF—[‘CE&( qulo
Is fo use shortur  variahl numes. Buf in
progy it Haad  hoan millions of lines of wde,

Shordfoe  voruable viamun oy fetl shonf.

< S0, we wmust vewe varusble
nemes  ond 5(_’C)pfng jugf

allows 14,
Fr instonee, |
it $1 () How, vardable
»M = &5; ? ‘o 15 vaues
| oﬁ: ) ' I fY)CL->
ottt 2 ()
\r“w\ . bw Of
g inf q= 405; Swping
is vede finesd
heree

Scope of Yo s within f
% Scop?ﬂg Types

1. Shfe scopfhﬂ
@9 Ctt, j&\/ﬁ QJT

2. Dyncm/vl@_ scopfnﬂ
PQ)-(/{ (both stafic andl Aynam}c,)



[ D\/nam]a sciopfng
hels  cnodot o Pswo&wz{p:

gp‘f’ﬂ"%*(‘"/d”’“) ?

| G for ni'aﬂm pm'n}f (Y)
i ] /

- Free varuiable
\/ ' \/A»@U-& V‘—Uf' kngwin
. dain %j\oe not

w@, Con Use swpmg

coneept o obtaun Hhe AL
e !
Assume r:}

R Saimple
C o Test (o e ()Mﬁb‘lfyk

! — R s «‘j;a,\’\
]\ % P‘m'NP (x)\i §l (25 ?W&OJ
i oo ik
| 1 S(lest (), gion
|

l 3 o ? — - anDUf‘L‘O""
Whorean, Lor Hhe aboue C,bi—auns %n}—lo
cone, stotic seoping At s
tokor uvedues Thowm  moun C) oterreingly

SUPpORR, ¥ m""‘:” () we MV iy £8 s ofter
madn () (=10 { known an ontodor blef,
it will p\mn/{2 X= 105 -



ey Exarnpfé quesw‘—nam o  slathe m&&@fmamm;
éw}?lﬂﬁ

Psoudp code. !
o Y’eaﬂ rwmlwz value

b Sawmplef () & —

a \
) ' alu fooim n{)
l L print (<) ? :‘]er%m?tﬂﬁu( e,
l@ Sompler. &~ — — — Shaiaa
i | { %t ved mmbo uadut ;% mbrod g
l K = 5'5”3 PWJ a}mvovv(%rm ; fo Sample 1
0 YT /is Soumple 2 [
L Sounplet () @] A
[
g

Man () exeedion starfs frowm! hoe

% n = 05 r
Sommple 1 () — ‘]l)——,———
\5cumplg 2()—m = —— - |
Stue 025 Dynaumic 025

O‘D\S 6\35’



gy Example queshion * Hypotehcad hnﬁuaﬁte,,
int 1
pY0gYoum meun ()
$ [= 10,
cold  fat ()

pyoeedure o ()

{

int {220; poind- of Tnvocedion

Coll g (),

! pabial
prrudwe g () St % = 10

D\fno\mfe: y= 20



[ ALGORITHMIC LANGUAGE ALGOL €0

W ALGOLG0D wm the  oubiome of & o nedd
qrest  Jor the searteh of o wundversaf
pwongmmfnﬂ Hounguaﬁe.

| In fodd, it is the

Fryst Step TowarA sophisﬁcaﬁm

Mohivedion ¢
v FORTRAN owveved, bud it won  for MDY

w Other 1an3ua5e$ toere. a?@u,doppepg, bof
Hﬂ.ﬂ/ wow  for  Speaific r o nea.

w No Pml’able l&nﬁuﬁﬂé. |
Al loun es deve lopped
131 Hﬁnwoﬂww mae/ﬁfne o
spee)ﬁc_.

W Absence of ou wniveoesal P\’mo@’mxmm}nﬁ

languoge for commu MCauhnﬁ
aﬁgoﬁm"‘rhms, —

Goolds of the languoge
W Close o, mathemakhical rotation

Syh/ﬁwt of Ha la.hsu_ocﬁe,

W Shouwld be 30‘0796 Jor MﬁM%ms
v Tt showd be transiedoble o
o haine code. "



