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silderndl d35h.L!

Skes W s (ole¥ Csiall sde O o M*N g5l o 2

1y adl) 48 9d.0l)
1 0 O
0 4 0 io gl ¥V ) il lisls jliol Lwlie md dns deseas 2
0 0 7
(Bl ddsiall) Sugl) dBgduae
1 0 0
0 1 0.0 0 sens doly ol o)) L)) olie oo Bjdo Bgian 2
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(siaas §sast
&l deosll e S‘“B:{zl;; —2115—2] o B:Ll —52}’ ‘4{21 31}")\5 e
o ) s 0 U 5SS J%MJ@\}»BJ‘\A O yiall 0SS S
106 mal] &y @) 520 C (B 4 S yinall 387 13)
(Jid) 056) A+B=B+A4 e
(b1 531 oa 055) A+(B+C)=(A+B)+C »
i s4e k1o k(A+B)=kA+kB=(A+B)k e
A+D=B :e2 D % yias 0>y @

dsas b
(D) e 38 Bghaall iy o ) el s Ut
3 11 -8 01_[3 1 8 07111 1
[6 4] | 9 2]' [6 4] ¥ [—9 —2H—3 2]
BRIV IV
siall Cgin sue= 1oVl @sinl) suesl st 1 U b2l 395 e Y (psiee )
ibsiall slesl sde (3 LoV gl C2sin sie Lgnd, 06T o)l day 22L) Bgaully L 251

Bsiall ols o pais |53 30l Oyl Wb ( A suay Bshall O s

Multiplication of two matrixes:

1*5 + 2*8 1*6 + 2*9 1*7 + 2*10

A * B =
3*5 + 4*8 3*6 + 4*9 3*¥7 + 4*10
21 24 27

A * B =
47 54 61
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izl sl

Combinational Logic Circuits (iwed)ado) il aled) o)
Combinational ik aibi flss & OV 5> s Lhelss I 2dladl sloll mor
Spia W it sy ) Sl Ly e et 3 3y oY Al ey
s Lo ob B AU 3l Jo Lo dasn 2ol S5l (3 2 OF molgd) e 5 2
sl s Decoder s,asl 46 5 Adders salshl fe .24 o3 e s 5l o3
.Demultiplexers,iliy MultiplexerzsJ sEncoder

Adders 41 s

G 2zl slasYl wa Bhes olb poi 2dbie o> » (AAAErs) molsd! o modl flas
5L 5,0

(Full Adder) 31 ol (Half Adder) o i
LT3 ol Caas 3305 e Lol sl 3015 alas | 5015 o 3le sa 5l gl Lol gn maldl Lol
SUM §sastl o [S14] 5 med) Basslzly o5l 9 ol bagan ] ol Gl st oo 4kl
Ble 52 16 Ses W of YiCarry out b Leds .carry Jodly sum sl Lol sl
s de e
.Carry in
d S (Sum) { S (Sum)
Full Half
B Adder Adder
(Carry in ) C. (Carry our) B C (Carry)
:: :; 'II 1 0 A B|S (C
0o 1 of1 0 0 0 0 0
0 1 1|0 1 0 1 1 0
: :; 'll [li (I' 1 0 1 0
1 1 ofo 1 | 1 0 |

Yy 2 Aaall culall allles Qs




@__somi_

Decoder s, 86

sda o 4 31 bl s L us1y . (Output Lines) o~ bl sas U dlen 3 20 e 5L 5 a0 G

U ] il i) b jglss Ll 2 41 O b ieis 8 050 £ A O LT s U (Active) Lt 0550
ettt e e e N I (U R

(Address) o se = 2 2L s &L (S ((Address Lines) of sl G1bT s 1 5 5 5100 )

Gl lediy O gl \_‘:1;&; P 25 ks (Binary Code) 45U 5 43 -0 3,le O gandl 1A 5 (o 5u8 A 8

Ol 2 Gl e A

(2-to-4 Decoder) 4 1) 2 EFop B I gl gt \;ilﬂ.ﬁlll Lelesl) ~—5).__. L&y

Oo
Sl il b 2-to4 O RN
(Address Lines) Decoder (Output Lines)

0,
2

# A 41 0 0, O Oy

01 0 0] 0 0 0 1

't o 1 0 0 1 0

211 010 1 0 0

301 1 1 0 0 0

5 asdl S bl plase)

) 85000 Hes (3 aslisanl o lalasan) Gl (,.AT of VI apde bslusea! 5 02d) Sl

ksl el 5l e s b e 351 Blge e im0 UL o (Meemory
23 2 @ N ) Uy sl e ol (Aress) Oy 3 5101 1 o 50 (S
98 Ml fadll 5,42l B & 2 A O b s Al I O gl G bT e wil e
2 540 36 tage OF L (Wrrite )ausdi 5 (Read )ssl &) olhed) w35l ity p i

Lguglie 58 ST a3lsn oy Lo oy )

Y¢
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Encoder <l

-(Decoder) & iill 8 \pa g ol b ) Se (525 (Encoder) ,idl 0B demd) 0 ;sly o2 LS
JJ'-.JJ'I ._'31’.197 o dadd Ay _‘,1/..,(_1 4 ;(lnput Lines) J2 ...':I}Jof- she Wb ddlae $ 1 i le ‘..é.:';..L" o s
e s s o0 Rl g clati 2 0SS el b 28 bl ] Lgles ST (Active) Uads ol

1oat

el el 2 b (Code) 5 as 0

(4-to-2 Encoder) 2 1) 4 ¢ ¢ oo il olgall Jpdor 5 ol lasl) L8y

- - -

10
el il [, ———— 4022 — G i
(Input Lines) Encoder (Code)
13 1
13
L I, I, I,]CG G
0O 0 0 10 O
o 0 1 00 1
0 | 0 011 0
1 0O 0 01 |

o

Lode o (daid 33l 4l J;'-J..I'I oVl ad glad et Olee Jador o lel c.."«{.ll el Jgdoe 01 Loy
el Jgdor Wl L lUads ol b e e sl Db 04 OF b aid jaddl s dk b O S i
- - . - - .. - {1 . X . 1" =1 K . 1 e | . . I/r
33ds oo I,__.l.! o ayle L )l ) e H‘p-: ez 12 U h'lJI'L.:_.J C}JJ LJ:-J ezl 16 -}‘. S o J..O._‘AJ'I

.(Don’t Cares)
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Multiplexer g
g V'L:L‘L"I J\Jbi op s Jee g 0n Lasy P by (s _b'.)i,? e b izl 3 21 oF ke Gfﬂwl

.(Select Lines) Sla=yl _'an}ﬂ EJ::_M-'I;,: @3"4 s 5 o ?,Ui J"'"U' ;ail, Sl o ‘E_;';“ ;:.JJ.,,

(4-to-1 Multiplexer) 1 114 ¢ § ;o il

C
3
3
i
o
-
:

B R A
(Select Lines) ‘ }

I 0
a0 Ty
MUX I
(Input Lines) X (Output)
2
I 3

RE
0o o |1
o 1|p
1o |1,
11|

sl o U (Rotary Switch) s f1l - ball fary poalddl fap aii S5 4 Ls

Iy ——————*-..

I ——a
I, —
I, ————

Demultiplexer s 4l

«(Multiplexer) mal) Lpos 3 ol dads )\ Ko (o2 (Demultiplexer) & all o) iwdl s msly

B L W Y B PN = R SR [ KPP I S 3 PR ST A

.(Select Lines) L=yl B bl dlacely Jorilly deo i oz sl o 12 b Lol oz o o

-
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(1-to-4 Demultiplexer) 4 1| 1 ¢ 5 o» & ab Dl pall Jpior 5 bl Llad) Jo Lo 3 5

P R O

(Select Lines) ‘ \
G
JESUREA Lto-4  ——— O z A
(Input) Y DeMUX (Output Lines)
O,
03

S 5|0 0, 0 Gq
o 0|0 0 0 y
o 1,0 0 y 0
1 of0 y 0 0
1 1| 0 0 0

alial C..a;-'ﬂ (R{}tary Switch) é;-"-btll CLFA-U Jons J;&.L' ok dnid J_i_:_ o la

GA gt as aldia

tias M Lalai¥i 3 (Data Transmission) <UL fad bl a5

.(Parallel Transmission) (!l Je Jadl ]

-(Serial Transmission) 4 Je Jadl 2

:(Parallel Transmission) sl =/l s Jadl

S5 (Gls) oo o 2o g s Cllany o Ll gall Le Susly dabas bifs 1 o0 e et a4z ool Y L 3
g e Sl S il La) ae a8 e (Ground) ool e e U] BLs) el bits 0 s bit

0 . Ve, e I
sbial i PP ___aﬁl

GND

Ll e 1S pde p pisn L LSO RIS ¢ L) dm oS s cle b UL s 3 ol I leg
il b sl
5 5140y (Processor) g ladl oo dilesdl wljorl G o gerlhl jlear Joels Ul i 3 A e sy

A(Printer) asUall 1] o peldt jlem e bl (e 3 pasany WS ((Bus) iU e (Memory)
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:(Serial Transmission) [l e jall

slisl .:"“’J" o Iy -.4.::'-&”1 JJ.T (RSP bits 1! o i yast VI.,;.;J Jazi J_l..a:s .,‘l'*‘—""‘-:*"l' e .___.'J.J...»:i”l [AE ]

B,B,B,B,
GND

UL S s 8] pieza) LS 2SS slasly g SN eedad) am L TR RENWANERTY

b

3ae 050 bz sy WS ((Networks) o poelhl @ISs 3 bl Lo 3 oo Lol s s,

sl U (Mouse) 3, 5 (Keyboard) =still i, oo L) Jo Jos s 2 L o

Sequential Logic Circuits (sl amlad) 2l sl

daylad) ddbacly 15

Aoy 1 ddladl 51 )

oy o AU ) e e | e el I ) e e A1
C_,;-r.U a.a.;L..J‘ (,__.EJ‘

LIRS 555U (Memory) & S141 .2

B0 s S s e s 8 u> 5 Y [ (Feedback) 3w ) Ladt .3

S b e ) S Lgd e ) e Y oo 4

AP 5Ll s e g KR STV NN (Clock) o 1 3,31 .5

ER PN VS PP, P LF‘;U cz__u\.k.!\ :J.é...ii‘ LSJ,L.':J'r 2 nt‘-'rfj,-'r izl .6

3 A

toes od s Of Se i) aakd) ol o)

a2 dlain il 3 V) S5 Y slaY) synchronous @ aslze adedus olls @

e

gy abd S 35

Bale s kel )1

5LaY asynchronous : awlze xé adls ol)s @

J:'-.bc J9d LS P €M‘ Sjg.:\j\ s
unclocked flipfloap s+ 25 &4

bl ol 3 g J=isla)

el

YA

13 M ga el 8 STUI s
clocked ) c2s o S£ J5us

flipfloap
i oW g Joull 8yls)

el sat plL glas 13Y1 depu

) g
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Flip Flops z=1, -3y

bit-1 suxly 35 Bl (pF e 5)ad)) U dmls 2dbase 3515 e 3,Le Flop Flip A4
el of o Bl o OO s L g alh axlll ade llay 5. L1 e oo
R olane gt o W LW e i @ (lege )z States two ol
i o 3¢ SET il 1 sl an il L Laiee 050 &) 5 mlomall LW e
six 3 1ds (CLEAR of RESET a4 0 aaleal) il s Lot 055 gl 5 oY1 L
B enled) 2kl Sl ared 2 LoV L) 30y U )

Flip Flops :L.

o T}

oS bz AL QBB ey (dbie ST p el M g 16T el 05
Static tees sl s e gllay . o sSall 2 A4 Q Sl oy G & izl ol
et 5 (Clock) ool 15 )la) ole U1 i 2kl 51541 (3 Static xlkwss Latch
1S poe L ol 5315 )L3) DL 53l Y B sy ) w2 < Dynamic S
@ A LS e~ b m b aad) Of (of cdais el g 08 S Al s
(Memory) ¢ 151 o g 5 @hemlal cly s oS ~lr M s i (6 AHlaed Wzl
LS Laglas o F (3 Resd) | M 2o a2 sy SRAM 4 Static RAM e
.Register a5l SUE s sae o

RESET SET
R=1 0=0 R=0 %: oo
5=0 0=1 s=1 0=0
S bl s 2T O bTalob W e NOR &g Js5 O b n 8T 5

ASET 2 jlass] 32 Sl M il (308 L b o S 3 5 R 5SS
U 29 RESET 20 jLass| 2 Ry 132 1 aabdl il L 0S5 gl - Ll

R S RN T R
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S s ol 3wl Aol e e 12 0 e and) s 055 g -l
oSl e Qi A b 3 el
(SR Flip FIop) b+ of SET/RESET £l o i 2 4 s e il

J,LazISR
S R 0,.
0 0 Qn Keep
0 1 0 RESET
1 0 1 SET
1 1 Invalid

.Cu.,mu aald du) & 0, s ;C&;..f.lj sy Al & O o

el 5 (0 Sl g A Ll 8la] O Sl 2 A sk Ol i 3 ey O (Se LS
sl e 2 LS cR=1 3 8 =1 bUldl> 3o b

S R O O,

0 0 QH én Keep

0 1 0 1 RESET
1 0 1 0  SET

1 1 0 0 Invalid

NAND C)Lg‘y, o CL>-;° ®

a Y L(SR Fllp Flop) SR C\}f j SET/RESET C\.>~)» o 5le Lay) La CL,_JL\
Sl 30 rosn i az il aladl O o (ActiVe LOW) [aisus Lis dss

U Ll
RESET SET
S=1 0=0 5=0 0-=1
_ 0= _ 0=0
R=0 e=1 2, C
S5 R| Qs 5lllE | 2
0 0 Invalid 0 0 | 1 Invalid
0 1 1 SET 0 1 1 0  SET
1 0 0 RESET|| 1 0 0 1 RESET
1 1 0, Keep 1 1] 0, @n Keep
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SR L~ 4 (Logic Diagram) il bbsl) oy LW K0

— s oL
—R @ I
(Active High Inputs)
—R 6 I

TSV ISR EL

(Active Low Inputs)

(Chocked or Gated Flip Flop) aulzll =1\

&= J=x55 Clock o Clock Signal oo 315 )La) es 3 )La] ade J5a5 ol -~ L)
5 (Enable) landis sl 1S 4> I Lhee ¢ 425 (Clock) #1315, SR Azl
Ld oty = U AL RS 06y o T 2 gl (6 High i o ol 3815 Ls] colS

QLY om0z (0 &gl STLOW Bzisirn pal 501 3 ,Ls] ilST13) Wil g 83Laall 5 ) 5ully

Bl s e -l Uy g - M e ReS

s -
S

Clock=1 P33
R R
S 1
Clock=0 S
1
R

oA SR :\-‘b‘l el g ;‘.., L3y

C| S R| G Ouw

0 X X o, @n Keep
1|0 0| @ O, Keep

1 0 1 0 1 RESET
1 1 0 1 0 SET

1 1 1 1 1 Invalid

(Clock) ol 1 5,Ls) iad 28 C il o
(D Flip Flop) D >
GRS =l b Ly ¢ alie SR plops s 3le 59 Data alsd Lassi s Dy

- il wSTe plzantD s asly O b
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D
0

Clock

R

w2 $l e AU RESET ides ©amd R=1 5 8 =0 0,58 D 2 (30 adad) 2ad) Laoy 136
SET ikes woamzt R=0 5 S =105 D &l 3 ] adladl adl) lasy 15] o e 0 dedl) O) )

t PRI . W= =l £ ¢ . - el - 1 1
- | locls L&Y smsel oy e leas - ool el o)l O 12l oo |
. b'f‘ ‘_)—""L";J'_M ]) ~..J/.a. _;«VL-,-I»-;M S A A ] Al O 2] e (S ¢ b.—}.ai.

—D ob—
—CIKk  QF—
C D O,

Mol el ¢ Lol paszy (Dynamic Latch aws Lo D e e llayg 1
.Registers
Registers ol 1Lt
LU B o S Raslas i Je 8l pF s e 8l 5
P Ml e gl ] S @) bl
el 3 sk 2 ST (Write) s (y

ol 3 852 Bashen £ L 2] sf (Re@d)sel A1 (v
.(Register-to-Register Transfer ) «dodl oy L UL & (¥

Counters sl W

L5 0550 B 4l i g . onme i WL ) PERPRVIRVE- WS WiSo- 5 R S0
a: e IS (Down Counting) Wil L 05 &6 o (Up Counting) Laslas
e ¥ e g WAl e sladl Jag ((State) il end dall dles oW1 slaal L))
.Clock ;o\ wliag

Y'Y 2 Aaall culall allles Qs




Sl Jlall

S Ll
Il sl

2 Aaall culall allles Qs




@__somi_

Jazs (iS5 Process Architecture

- &I -
; Branch
o —
— | Instruction Cache Predecode Cache Eradiction T ahle
€1 h 4 B
Egt;t?gaggude% Three Syrmmetric x86 Intruction Decoders
L ¥
| Instruction Control Linit |
I T T ' 7
| i e |FF'U Stack Map / Renarne |
[ FPUScheduler |

\I/ \L \L \L \L \L [ FPURegierFie |

Int. Addr. | [ Int. Addr. | | Int. Addr
Bus Exec. |Calc. | |Exec. |Calc. | |Exec. |Calc. LZ Cache
Interface FP FP A2 Cantroller
Unit 1 Lnit 2 Unit 3
| Load / Store Queue |
1 g
F[\% Diata Cache ‘%
1 To System Bus ToL? Cache 1

) e 3 S iy ) Y o IS Lol Y] el 3 L

U gl e E L 0,

ALU (Arithmetic and Logic Unit) sbilly oled) suss )

e as ol slaeN) e auiladly dpled) Olleall duiin Su-gl) ol a0

Registers «duoel) su>y .Y

305 3 adg¥l ULl Load) plall pldscca wld c¥ond) 0 deset o LAl s

o A set g gl i (B9 (Bl o dplld) Ollaall ins bis o (lgde llea)

J=ws cInstruction Register clodadl Joees) : fao (old plasea U @l

.(Flag Register «\,LaV! of pdle)

CU (Control Unit) Sl say ¥

Slmgl) o Ao ge o BSTg (alpd) Sledad alile it Ll Jae (3 S I 2

t oty B il (605 &)

Ladds 2 aallil) dacded) Olse e g4 :PC Program Counter g1l slas @
59y Sldall (3 835 skl Aadl 3135 Rardad) 3613 dayg (AU daglad) dits JLeSan) Ay

Ny W) dadad) Olsie U1 iy S aglals
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cd ga sl sl daglas, 43 Laings tINstruction Register wluxdl fows @
. dad)
ipo JKe s asle wladed) 0555y tInstruction Decoder wleldl (44 sy @
dms € caddadl pa SLM (oVnaly dacladl) jgny Jelot Sladdadl L2 Sy 559 2L
sl alenll dpisd slatlly olecd) g
Memory Management 55131 3,150 su> ¢
P ek sadaze iy b syl oy
ed) LSl ST o 3613 Bkee o Lo (3STN g oo SULII A5 old1 (3 S0l @
S ey Address Bus Olgall jles : Jasig 3510L JLai¥l sl 135 @
.Data Bus
Ldets sllll iaded) s sy ) 35T Ole L1 FLll ey @
Lehlae Cgllell UL s g ) 581N Olgze Jl Ll aeys @
/O z14Yly Jes¥) e 310 50 «Clock wliadll juas fais ) Slimy Lo

Bl fladl e Laxée (PoOTItS

:éb&b Jos S

Memory st 3 S I 3701 Program Counter zs0 )1 sl psi )
Lebad v o (I Bl frammd bl Olgaad) 1) LWL 4 Management
Instruction Register lotedl |oeess (3 Lebaimy

Fackadl Akl SUL) framd onslil) Olgaall L) LUkl g 85T (3 WSl 8515 55 .Y
RCEE WM U Iy R PI-Y- PR P e o gyl sekd 3

sas U Lebisdy lacdedll s (3 83gmbl ol Loty kel LU Bty o5 ¥
lilly DLl g Us 2585 ) Sldeall o Slshas Be o) By

3 sopmsl UL e bl o aled) Sllead) Qi lailly Qe sy a5k ¢
e A dad) adbs o Ol

e Sl a1 o G @ bl jan Lad 2L Aededl A5 s e 055 6 L0
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5515 &3 Vi,w S 3N o5 (il Al Ailad) Sllend! ma Ak JLan) a1
QAL Slsht S5y @ dadad) b Lsastl L) Olgaad) U1 Flad) g L)
b ) B s oKy 0

Microprocessor ssJi 4l

Accumulator ——) ALU —— I;J‘:g:;igi
JI £

£

Timing and
clock circuit

Stack Pointer Interrupt
Circuit

Program
Counter

s el @ Al B 3 s @) A SOV el Ledsls (3 mad alelSan 315
Ol e Bty 348 ey BN s 3 el ods <L

RUIIITS VPR ST ERIY O TR (RE R SNEEINIRCA SN

B e o @) gl sde Sl (3 35SV sla ls” s

@ el astally Core 15, Core i3, Core 17 ol o ayadl Sl
(64-bit architecture) 64-bit 2 «is a2 sl Sl
Multi-core Processor s s ol (3 dedsieedl Ol s G (Jans
ST o el 309 €ight o) siX o four ezs o (S core i7 i

UV CIINE ST IV

G, WP Y (el A 8 sle]

Jhaas U Zd Ll ) der G35 plisuanl Jaadl LS ot 2597801 flalll ka3
der 3 e Jaxd O s agad) Jla V) Ll e 5ol dg 3 (b 1l
dp 1.4 118 el molie

RFRELIR-NU PR PO WESNI| N UTRIY SNV T LN LN ES s 19 SO ol 0%

lasgs (Cache) axy,dl 311 3513 Jog (COre) alile wlisg sas s 552
.&:)Lﬂjaﬁjj‘ Ce JAL&:M ipols C)\J&-ﬁj (.TM.NLM;-‘ QL.:J‘MM iLols

A

Y
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Gby bon Anadl S 3 ALl Less 3 oS ) Clocks wladiae sl Lt

5000 ;- T el Ll olepw O 6) Fpalnar 3.8 I Blew fuas wlias
Lagaa)) QU-LA\JQLM

ot g S e

A e 350l e ST AMD (Advanced Micro Devices s Intel us;s aw

old Al Godl 00 80% oo ple Jo Intel i5s lrsy ¢ Sl (3 dedseld)

i1 20% 0 AMD iS5 da> d e (3 ol
Intel i Glbtes 2S5 xe 3l LailSs 2Lt AMD 255 olbles it

wasbastly cangl)

8 MB cache, quad core, 1333/1600 MHz DDR3 memory, Dual
channel memory

6 MB cache, quad core, 1333/1600 MHz DDR3 memory, Dual
channel memory

15 MB cache, six cores, 1066/1333/1600 MHz
DDR3 memory, Quad channel memory

8-12 MB cache, 4-6 cores, 1066/1333/1600 MHz DDR3 memory,

Dual or Quad channel memory

3-6 MB cache, dual or quad cores, 1066/1333 MHz DDR3
memory, Dual channel memory

3 MB cache, dual core, 1066/1333 MHz DDR3 memory, Dual
channel memory

1 MB cache, 1 or 2 core, 800/1066 MHz DDR3 memory (some
667/800 MHz DDR2 memory)

128 KB to 1 MB cache

2-12 MB cache, Dual or quad core

Up to 4 MB cache, some dual core

(Ja31) 3 38 oye colantlall Auias 2 jglaatl : ()

0) Js-

ralae 3.9 oo

Falae 3.8 o

Fyalan 3.9 o

ol 3.8 oo

Fralae 3.4 o

yalmen 3.6-1.6

Firala 3.2 s

Fralagn 3.7 o

2L

(Ivy Bridge) cabal Ll cilsdles

Core i7

Core i5

(Sandy Bridge) il ! cililes

Falee 3.9 2 Core i7 Extreme

Core i7

Core i5

Core i3

Bole Jlal e bl

Fralaa 2.1 o Atom

Celeron
Celeron D
Core 2 Quad
Core 2 Duo
Pentium

Pentium 4

Yy
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ailiasdly caws g3t

Quad core, AM3+ socket
Six core, AM3+ socket

Eight core, AM3+ socket

Six core, AM3 socket
Six core, AM3 socket
Quad core, AM3 socket

Quad core, AM2+ socket

Dual core, AM3 socket
Dual core, AM3 socket

Single core, AM2 socket

(AMD) as

ac ZILalt

(FX Black Edition) atile ;e ciladles

S aloin 3.6 o FX 4-Core
el 3.3 e FX 6-Core
Sisaloss 3.6 FX 8-Core

(Phenom) atile ;o cililes
Fralee 3 Phenom II X6
Phenom II X6 Black
Phenom II X4

53 At 2.6 e Phenom X4

Fralea 3.2 e

Frale 3.2 s

(Athlon) atle ;e cildlas

55 almin 3 oo Athlon II X2
35 ol 2.3 i Athlon X2
53 atoma 2.4 o Athlon

yo caladlall 30552 Halautl :(Y—0) Jsus

Motherboard (a¥1 a~sll1) asUh) gl

il et o2l gl o el 3 2l 25580 25 > : Motherboard
Sl G by el jler Jom S dnas Lasls o Y () anlY)
oot IS e Joladl e Wagiis oSOV g S ol dibesd) Sladl (oS5
Sl w6, s Lay W 52 Ls"Expansion-System Buses

W EN-ENUI G WA NCSNEN] oo

sde (gabud Sl g Isde eas (S8 im0 345 2 1(SOCKET) Ll 50l )
Col el e sa £ 6\»';:”;‘9 duold) dgll) NOPsy %LA\ PRI TRt

=3 :(Northbridge) s (Chipset 1) vV fof &) el oSl 35001 LY
BN peatiy Ll e AL Ll daladl) oda wge 05y Aol amglll b S ol
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By Elg) MW ) Lo S8 Slall) 0ling pod) Bzl 2201 Sl o k) g

o
Machine languages 4V e

C.odhud °

Sedl e ol o

by @il o 8

Interpreter ,.il;

Compiler o>l

oo Vs NV A L) seslo ) Loty 2ok
detdlly Al e g Uas sy e
R et

i) 3 Wsgdl ez 4y s kol amy

day M3 g AV AR ) el ) g a5l
Bdg 5}4 CAUJJ\:U\:SUA;L@.‘QY\

ag i oW Jie

Machine Languages d¥i i) o Jo¥ Ll ol .y
e § 5 Bols 0555 Assembly Languages sexd! 4 of gl b ol Y

SV o olalll sdag Java addy CH addy Cad Lede alea¥) g U1 L4 oW Ly
A2 (3 Oganasal) Sl ode Leatagy (ol dudail e Laliseza)

Commonly used in database programming and scripts :@\)\ J,,J,-\ ol g

examples include Perl, PHP, Python, Ruby, and SQL.
Programming languages that contain visual tools to : s | ol Lo

help develop a program. Examples of fifth generation languages
include Mercury, OPS5, and Prolog.

igpdl oW g1yl
CA}JY\ é\y i ol ca\jﬂ i ol
HTML o Visual Basic e
Java e CH++ o
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Java Script
VB Script
ASP

PHP

Delphi
Basic
Assembly
Fortran
Cobol
Java
Pascal

dnidl dg Jt Ol g 41 Y A ) ol

Ll i) oWl

(A4 41 dg ) ol

oos Dl oda 3y Goliall 2l s
Aty S et s ol alg¥l ae L)
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visual (C# Java C++ax : s
(15 12, &)= Python<Basic

J&Mg\aéjg\w\wmxyw
Sblyy Slwte 0 OS5 glly el
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«FortranPascal.C.BASIC :
.Cobol
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s ﬁ:‘;ﬁ;ﬁrﬁf s | i e Python sl
el mlace ciliudas SISO dea y Visual Basic ¢low Jlg=d
ol A8 33 VI culidas SLEISIL Ae Java sl
Sgdl Ale Sl b S

(3wl ool ) Paradigm alias e

(5l 2513) Syntax i 5T e
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Java i

:OlEda)l @al @l jailas
agll Olids - om0 pl e sazei Y
el pas zmaly 0 Blay ol jhilesSl pody Eo>
ol paly  + W VM dgad ssS ol b

ollgadl palyy ¢ \é' e Jasi L3> x nlyd &3
JVM 46 1255 alts
olallll s e e
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C++ @) aylin Bl gl

Garbage dalad gol> e g5
.Collection
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ZhsYls Jeayl olays Ly
A ol
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use any text editor to type javac HelloWorld. java type java HelloWorld
create your program to compile your program to execute your program
\J Y \J

editor (—~HelloWorld.java—| compiler | ~HelloWorld.class —| JVM [—"Hello, World"

4

)

your program computer-language

. A output
(a text file) version of your program

Welcom to Java Programming! aJu §Lali astla) mals e

1. //Fig. 2-1: Welcomel .java

2. // A first program in Java.

3.

4 public class Welcomel {

5. // main method begins execution of Java application
6.

7. public static void main( String args [ |)

8. |

9. System.out.println( "Welcome to Java Programming!" );
10.

11. } // end method main

2]

13. } // end class Welcomel

S My e adl Small seall B9 b1 e Ll Capital 5,530 Gt
g LQJL.M.IS M L_;\ g}f-‘}}\ Jd e d ol el HEY wj CGA\JJ)J\ LS e oLgJ‘}“

preall C3gdle 5, Sl o A

:GA\;}J\ o

& o2 baw 3t ¢ // 2 Tuss :Comment Statement .l ale gl Jo¥1 laud)
[¥ o sl AU ods 34l e e geladl dla 3l 13 L) L dsly o

P9 0edSy gl ) A7 o3 LA oz 3ded) Ly cCOmment Statements..*/.
s dad gy meal ) i pdsiindy (Rpdeds pd e

Puplic class Welcome1l {
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BY e g4 Java w3 meby Sy cidentifier v alacly class S0 Gy e Ty
plsnd) @b e 8l SIS a SIS aday cadpmn o) pods Aoty ST L Jo
989 FS s ol Lgasg SIS Caan 2585 Class 208015 User defined classes
Al (3 3l LIS s class zls; Welcomel

BLY (0-9) #6¥1s (8-Z, A-Z) Satl s deget 0 05 identifier g V)
Ll 683 LS5 s 4 ¥ Ty OV gy S, )
) 3w i $Value sl
HEY

Java (3 5ed) LIS

Java Keywords — Lalsul dal 2 535l | culalesll
abstract finally public
boolean float return
break for short
byte if static
case implements super
catch import switch
char instanceof synchronized
class int this
continue interface throw
default long throws
do native transient
double new true
else null try
extends package void
false private volatile
final Erotected while

public static void main (String args|[])

(Main .zl dois Tay e Java Applicationtlr ok IS e lepr e
Gebd) ol (3 block as )l bl us) 2 Main O w2y Main dx & 8V,
su>ly method za b Y e s 0l 2 class 55 Ss . method aa b)) ey
MAIN aws Y1 Jo Glall da o 3umly 055 O ety iyl 0 8T Jo (st 05
e S deds an ) b Main semg pae Al (. old) ) 3 LS O O (2
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Leze i JUWby Slhaadl jam olsly SULI adlas o0& (Methods) Gkl el ) ol
s JLasST die ol il o L) o

o aslb) Lo b ades oI5h 2985 s method ag k)l O s VOId 85t 28T
(eennn. (@l bwgin Olus (g Clas

System.out.printin ("Welcome to Java Programming!");

oldle o @ alad) odag M araudl SLle (p B3gmsl) Aledl Aol 5enaS) 2
bl danly Jod Led a8yl ULy STHNG o anaud)

Standard Output Object wlxz o islb il L O System.out et
o G elg¥I B0 (3 by ol leglas (o) LISy anadl fedl bl a5 dledl odng
a-ly w3 jadl ¢bs System.out.println sk method Jiy .G =il Juis
Aol Bl (3 w2y Sl Qb aelbll x5 ey cOmmand window 1s¥1 st
cnoy ol BlE 3y LS e msUll g 3 ENter Flis e baall il ey (LU
655 O gt B | e ala IS5, sl 6 Java Statement Bl ala O gn sy ;
Statement Terminal aked 6 302 absal) alolilly . ibsiu alol

println , print o &4

System.out.print ("Welcom to ");
System.out.println ("Java Programming!");

¢ Welcom to jedi sglas do¥ Aot . polg¥18050 8 sty o Jo dodr) dsld oz
Java LS gl Jo¥1 et B8 0 Tukg &) Uad) Lo ¢ Jlaudl LS 8 5301 aas
JW adt By 3 3l aves dellall A 8 50s £0 delS uay Programming!

System.out.println ("Welcome\nto\nJava\nProgramming!");
Output

Welcom

to

Java

Programming!
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void System.out.print(String s) print s
void System.out.printin(String s) prints, followed by a newline

void System.out.printin() print a newline

Parsing command-line arguments.

int Integer.parseInt(String s) convert s to an int value
double Double.parseDouble(String s)

long Long.parseLong(String s)

convert s to a double value

convert s to a Tong value

Escape Sequence:

Cainyll S (P YO |
AL lacd Ll 2 2S5l as i Hlas 'n
Hacdl 230030 dazill J) e Daloce j3ll iy pony 4501 Laless 't
A el 1 anm ¥y sl placadl Ll 2. 55300 aay carriage return \
\r

Mol i) 2 diliss @5 Gilew By e dields @ aaday By (g1

IV lels) 2als Doy \\

izl asainll Ladle lglsl ixsaia auali iadle

B (3 demlo¥l SBL ¢l

(type) goill | cadls @l (range ) sl las e
(Size in bits ) (value ) Lol i
boolean \ True or false ihaie led
char 16 to FFFF- - - - Loy Jasmg seilia
dazd asls
byte 8 -128 to +127
short 16 -32,768 to +32767 2 lmins 1ed
int 32 2,147,483.,648 to o5 st sl
+2,147,483,647 RATESS
long 64 -9,223,372,036,854,775,808 to e d=
+9,223,372,036,854,775,807
float 32 -3.40292347 E+38 to le (5 5um Tend
+3.40292347 E+38 » 3 T iz
double 64 -1.79769313488231570 E+308 | = =7
to U3 sl sl
+1.79769313488231570 E+308 S
type set of values common operators sample literal values
int integers +-*/% 99 12 2147483647
doubTle floating-point numbers +-*/ 3.14 2.5 6.022e23
boolean boolean values & || ! true false
char characters VAL 10 gt t\p?
String sequences of characters + "AB" "Hello"™ "2.5"

S Jﬁ\j'ﬂ\ REY o Yoy B\t CPREW g:?ua.J\ )L@Jb'ﬂj

A
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. I/ Fig. 2-6 : Welcome4 java

. // Printing multiple lines in a dialog box

. /1 Java extension packages
. import javax.swing.JOptionPane; // import class JOptionPane
. public class Welcome4 {

. // main method begins execution of Java application

. public static void main( String args[ ])

{
JOptionPane.showMessageDialog(

null, "Welcome'nto\nJava\nProgramming!" );

System.exit( 0 ); // terminate application

} // end method main

1
2
3.
4
5
6
7.
8
9
10.
i
Ci Welcome 12
to
Jaivra 13.
Programming! 14.
15.
16.

javax.swinga.;4

1 // end class Welcome4
& a2 e ¢ ) JOptionPane s plasenl ¢
System.exit (0);

oot S 3 3l exit sl method U el plascnl (U1 jess alad oda

GUI poses @ Slahad) ST Aol oda plisuanl gy k) 8Y cl3y System

o Gglao & els o)l

o gl a5 sl Bsies Ulasy 55

Dlasy s oo Badkias Lo pe @ JOptionPane. ERROR
N s MESSAGE
Dl po g Badiss (ope JOptionPane.
. INFORMATION MESSAGE
PES TN YWN PR 51 D)) JOptionPane. WARNING
@ MESSAGE
Ll o aueiocald J 5 JOptionPane. QUESTION
- ? MESSAGE

Y 3l o r-L__Al.c
O3 Badiall 2 il yela JOptionPane. PLAIN
. Foy a2y MESSAGE

2870

<lleal! gls!

Assignments wslY el

O;M=w\¢chk@ﬁmwsjﬁwL;;L»WMW\O.&A(M

sJel ch L}c .uac.,a:';ﬂ\
X=1;
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Radius=1.5;

a='A';

(X+=3; ja [ ) X=X4+3;

Area=radius* radius*3.14159;

X=1.0 SU7151 Mead il 695 e il SULy £ 9 g Bad amad ALl el V) g
O 055 O ot LI INT doens G @) e e X 07131 23 Uos 05 01 S
sl Slleall @ sl 2l ollas V) oy W) Jsdls.double <1 Je

Shain o bls Lo s Jolul
c=c+7 c+=7 1=
d=d-4 d-=4 =
e=e*5 e*—5 —
t=1/3 f=1/3 /=
g=g%9 g%=9 0 —

ZQ)LA-&J\) 355l JA_;

St Jb Jalul
Pl_)hﬁ.@ﬂ.%ﬂli_ﬂﬂ)@ ++a .

LRV FREL Ve
ags ol gl il 2
%akﬁﬂﬂdﬁy'hﬂ%.tﬁi@ ++a i
@ D e @3 dgd s gl el
1 jloaca ol

&1 laab el el « b -
b el sopasnd! Lagdll aasis
40 v lgall el 2

28 puaiell J ¥l Laylll aining b-- -
oali] @ @ d s gl ]
V laae b




1. //Fig. 2.14 Increment.java
2. // Preincrementing and postincrementing

public class Increment {
public static void main( String args[] )
1

. intc;

. ¢c=35;

10. System.out.println( c ); // print 5

11. System.out.println( c++ ); // print 5 then postincrement
12. System.out.println( ¢ ); // print 6

=N - - 7 [ N

13.

14. System.out.printin();  // skip a line
15.

16.c=35;

17. System.out.println( ¢ ); // print 5

18. System.out.println( ++c ); // preincrement then print 6
19. System.out.println( c ); // print 6

20.}

21.}

£kl Ll
tolleall oda LY C.,aﬁ L}Lﬂ‘ J&.&J\j Llee ollen f}li} J;}?“"Q‘ CA‘J) (.Jam

integers between —2*'and +2*'—1

values ‘
typical literals ‘ 1234 99 0 1000000
operations ‘ sign add subtract multiply divide remainder
operators ‘ + - + - * / %
expression value comment
99 99 integer literal
+99 99 positive sign
=99 -99 negative sign
5+ 3 8 addition
5-3 2 subtraction
5% 3 15 multiplication
5/ 3 1 no fractional part
5% 3 2 remainder
1/0 run-time error
3*s 2 13 * has precedence
3+5/2 5 / has precedence
3-5-2 -4 left associative
(3-5)-2 -4 better style
3-(5-2) 1] unambiguous

Floating-point numbers.

values
typical literals
aperations

operators

expression
3.141 + 2.0
3.141 - 2.0
3.141 / 2.0
5.0 / 3.0
10.0 % 3.141
1.0 / 0.0

Math.sqrt(2.0)
Math.sqrt(-1.0)

real numbers (specified by IEEE 754 standard)
3.14159 6.022e23 2.0 1.4142135623730951
add multiply divide
= /

subtract

+ -

value
5.141
1.111
1.5705
1.6666666666666667
0.577
Infinity
1.4142135623730951
NaN

A¢
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tigled) olles) A 4ol
uﬂ\jé‘ﬁ\ [ )
el ) Slad! e Ty il L C ) s s Wb el 3L g Benilly 2l @
el A el a Ty Bkl (ol s ki (3 LBy Sally aadl @
e
a=2,b=3,¢=7,x=5

y=2%5%5 +3%5 +7,

S ¥ sglazatt 2*%5=10
y=10*%5+3*5+7,

Lol 5 glas) 10 *5=50
y=50+3*5+7,

T 5 glasall 3*5=15
y=50+15+7,

Laal 1 3 glasal 50 + 15 =65
y=65+7;

Lalind! 5 glasall 65+7="72

abeadl 3 glasatl y=172;

false 5 true 5 -t U 08 ) oMlall n Laltsnal oz tailaid) o5alald

Booleans.
values true or false
literals true false
operations | and  or not
operators && | !
a la a b adé&b allb
true false false false false false
false true false true false true
true false false true
true true true true
Zu')U:'.U) )\J.EJ\ E P
op meaning true false
== equal 2 == 2 2 == 3
= not equal 3 I=2 2 1= 2
< less than 2; < A3 2 & 2
<= less than or equal 2 <= 2 3 <=2
> greater than 13 > 2 2:> 13
>= greater than or equal 3 >= 2 2 >= 3
non-negative discriminant? (b*b - 4.0*a*c) >= 0.0
beginning of a century? (year % 100) ==
legal month? (month >= 1) &% (month <= 12)
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i 2|

boolean
expression
Y
it Cix>yD)
sequence it t = X;
<t1tf)j ts L
statements y = t;
If and if-else statements.
absolute value if (x < 0) x = -x;
if x> y)
put the smaller | {
value in x int t = x;
and the larger X =Y;
value in y y==
}
maximum of if (X > y) max = x;
xandy else max = y;
heck . 2 g
;”vjcf?c if (den == 0) System.out.printin("Division by zero");
SR aiNolIn else System.out.println("Quotient = " + num/den);
operanon

error check
for quadratic
formula

AT

| double discriminant = b*b - 4.0%c;

if (discriminant < 0.0)

{
}

else

{

System.out.printin("No real roots");

System.out.printin((-b + Math.sqrt(discriminant))/2.0);
System.out.printin((-b - Math.sqrt(discriminant))/2.0);
}

Nested if-else statement.

b (income < 0) rate = 0.00;
else if (income < 8925) rate = 0.10;
else if (income < 36250) rate = 0.15;
else if (income < 87850) rate = 0.23;
else if (income < 183250) rate = 0.28;
else if (income < 398350) rate = 0.33;
else if (income < 400000) rate = 0.35;
else rate = 0.396;
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Switch statement.

switch (day) {
case 0: System.out.printin("Sun"); break;
case 1: System.out.printin("Mon"); break;
case 2: System.out.printin("Tue"); break;
case System.out.printin("Wed"); break;
case System.out.printin("Thu"); break;
case System.out.printin("Fri"); break;
case System.out.printin("Sat"); break;

VT A WN R

¢ SWTICH , IF v 34l W

Ay gazg Adlaze SV me Jolas 0 SWTICH

ke 38w Jalaz ¢ IF

: break Y b

413 oSS« Break Jl die (s ol pdl b cas@ 2 e (U o Jo) byl 322 13
Lty 49 bo2dl badie 332 I Il I SVUH dde o5t 61 Break 91 asy

.break
:(WHIE, FOR, DO....WHILE) a, S| <l
while iil-
initialization is a loop-
separate statement continuation
condition

Y
while (|power <= n/2]|)

braces are {

optional _»

when body _ power = 2*power;
is a single \}
statement T

body

: For statement ii>

L de LG § abgiie 2ol & b2l (oSS & absiie 2lols ¢ aun V) 2l Yol (S5
LU (3 Abyiie hols e pe 1MW, slieg (1 AL Wyl S iz &) olg¥) (S5 4

Jifor aal- Lsf Shg o op laad Jow o ST OS] ¥ Of LS JpY1 )
e Sy While
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declare and initialize
initialize another @ loop control variable

variable in a loop-
separate continuation .
statement condition increment

:

for (fint i = 0 [i <= nj [i++])
{

System.out.println(i + " " + power);
power = 2*power;
} f
body
Loops.
compute fhc l_(;rgcst \La_ﬂ :0¥:gw:rli= n/2)
power of power = 2*power;
less than or equal to n System.out.printin(power);
mm[mtgajinitesmn }2: ?:']:t=”io; 14 7 o il 568
(1+2+...+n) e
sum += 1i;
System.out.printin(sum);
int product = 1;
compute a finite product for (int i =1; i <= n; i++)
MlI=13%2'% ..... 5% n) product *= i;
System.out.printin(product);
print a table of for (int i = 0; i <= n; i++)
ﬁ,mc[i(m values System.out.printin(i + " " + 2*Math.PI*i/n);
String ruler = "1";
compute the ruler function | for (int i = 2; i <= n; i++)
(see PRoGRAM 1.2.1) ruler = ruler + " " +1i + " " + ruler;
System.out.printin(ruler);

. do.. while &l
213l gas ¢ gamte Ll Ulb aaal) S5 & ¢Vl et Jis BT do while 2l 35
BV e sl 5e den)) ddixe WG b2l iy
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Break statement.

int factor;
for (factor = 2; factor <= n/factor; factor++)
if (n % factor == 0) break;

if (factor > n/factor)
System.out.println(n + " is prime");

Do-while loop.

do
{ Scale x and y to be randonm »_”/ N
x = 2.0*Math.random() - 1.0; _ !”“ d
y = 2.0*Math.random() - 1.0; % 7 I
} while (Math.sqrt(x*x + y*y) > 1.0); . (0,0) /
3 but,
:Arrays obsiall
e dmlie OF Gl g ¢ andl gl I3 olial) s degaz o
Arrays.
*[aro
a[1]
af2]
a[3]
a[4]
a[5]
a[6]
al7]

Inline array initialization.

String[] SUITS { "Clubs", "Diamonds", "Hearts", "Spades" };

String[] RANKS = {
||2n’ II3II, Il4l!’ ||5||, II6II’ Il7l!, "8", "9”, "10",
IIJaCkII' "Queen", IIK_ingll, "ACE"

};
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create an array
with random values

double[] a = new double[n];
for (int i = 0; 1 < n; i++)
al[i] = Math.random();

print the array values,
one per line

for (int i =0; i < n; i++)
System.out.printin(al[il);

find the maximum of
the array values

double max = Double.NEGATIVE_INFINITY;
for (int i = 0; i < n; i++)
if (a[i] > max) max = a[i];

compute the average of
the array values

double sum = 0.0;

for (int i =0; 1 < n; i++)
sum += af[i];

double average = sum / n;

reverse the values

for (int i = 0; i < n/2; i++)

double temp = a[i];

within an array a[i] = a[n-1-1];
a[n-i-1] = temp;
}
copy sequence of values 23‘:_%?2 ? Z ?)(-ewi dgu:! efﬂ_i
to another array b[i] = a[i]: '

Two-dimensional arrays.

Inline initialization.

double [][] a

a[l]\[Zl {
99 8"‘5\§ { 99.0, 85.0, 98.0, 0.0 },
{ 98.0, 57.0, 79.0, 0.0},
row1—~[98 57 [78]] { 92.0, 77.0, 74.0, 0.0 },
92 77 (76 { 94.0, 62.0, 81.0, 0.0},
94 32 |11 { 99.0, 94.0, 92.0, 0.0 },
9 34 |22 { 80.0, 76.5, 67.0, 0.0 },
90 46 |54 { 76.0, 58.5, 90.5, 0.0 },
76 59 |88 { 92.0, 66.0, 91.0, 0.0 },
92 66 |89 { 97.0, 70.5, 66.5, 0.0 },
97 71 |24 { 89.0, 89.5, 81.0, 0.0 },
89 29 (38 { 0.0, 0.0, 0.0, 0.0}

t

column 2

int[] readAl1Ints()
double[] readAl1Doubles()
boolean[] readAl1Booleans()
String[] readA11Strings()
String[] readAllLines()
String readAl11Q)

read all remaining tokens and return them as an int array
read all remaining tokens and return them as a double array
read all remaining tokens and return them as a boolean array
read all remaining tokens and return them as a String array
read all remaining lines and return them as a String array

read the rest of the input and return it as a String
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Functions Jisi

signature return method argument argument
% type name type variable

\\ \\\ N\ X ____&
’pub]ic static [double|lharmonic| ([int nTﬂ

 (p—
local __.[double sum|= 0.0;

variable for (int i = 1; i <= n; i++);
method __» sum += 1.0/1;
body [return sum;]
} \

\
return statement

public static int abs(int x)

it sl {
ab:uh.xra value f’f‘m if (x < 0) return -x:
int value else return x;
}
public static double abs(double x)
T S {
uh;m'u;;ﬂf‘m! o{ a if (x < 0.0) return -x;
e else return x;
}

public static boolean isPrime(int n)
{
if (n < 2) return false;
primality test for (Gint 1 = 2; 1 <= n/i; i++)
if (n ¥ i == 0) return false;
return true;

}
hypotenuse of public static double hypotenuse(double a, double b)
a right triangle { return Math.sqrt(a*a + b*b); 1}

public static double harmonic(int n)

{
double sum = 0.0;
harmonic number for (Aint 1 = 1; i <= n; i++)
sum += 1.0 / i;
return sum;
uniform random public static int uniform(int n)
integer in [0, n) { return (int) (Math.random() * n); }

public static void drawTriangle(double x0, double yO0,
double x1, double y1,
double x2, double y2 )

o {
draw a triangle StdDraw.1ine(x0, y0, x1, yl);
StdDraw.1line(x1, yl, x2, y2);
StdDraw.line(x2, y2, x0, y0);

}
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C++ il
saall eslas
S55uall Ly &) - Z3ladl B3ami0 Ay 48
(RVe gud) oo 38) g0 @BBlg20 el LS gll
ol pal> g anguy - dasyie @) o
: Baadoll S¥los pal

o WLadall Syl a9 dawly duad OI3 21l 3ant0 &) uly by
oo o 5280 lgthal gy oy Ola yiall o 501 g a5y @5Manll gLl
(ol 32399 yoayiud]y ©ligxSly Laligied oo 9al & s paly 2 Yo pual
Po409)S miaia ISgigl by MLila" @Masll slasll SV quaadll xabiy
dg>loll luass a3lggl AL (o3 3a050) a3l Laae ( uSe9yaLall raata
03 plasizly lal¥l e agaally aysall oysb 439 .3 KDE 2531 diaguyll

.a83.2 9 Civilization and the Jews . World of Warcraft i aall

pdsll Loglsy saal gLl oo gill Gl iy el

(Lasas Pe mﬁ\ Foost o L}.L"‘“;L\ Lo gll)

#include <iostream.h>

void main ()

{

int X,Y;

float avg;

cout <<"Enter Tow Numbers ;"<< endl;
cin>>X>>Y;

avg = (X+Y) /2;
cout << "average=

}

<< avg;

ay
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Gl ol Db S
A 5 I JIgs plusuil db) LBAL 9 ¢ dewld 1S <iostream.h>
s, s void main( )
e 3aS il p 5 L LBL dinteger L int
Ao 3l Lge g g malipd) 3 Slpize sl a X,y
S 3428 ol iy 25 Float
(e sllaslb) Y als cout <<
JUl bl ) st o kudialé endl
(sl N Jaf) Ju-syt als cin >>
AVE pall 314U Al 0F g el Laugll Cnd Wslas Avg=( X+Y) / 2

Jto catad i Y b pate 3929 Lie pdsieg CONSE LAY
const floatPl =3.14;
oSN B A G ips ¢ L Ll Aslin Ab sl ey 3 S Sl aldsen il b
Az jamy a2l Sy
o ol Lams ol Wl pasce ) alsiy () saal) OST13) 34 el

# include <iostream.h>
void main ()
{
int num;
cout<<"; e Jaaf"
cin>>num;
if (num>0) cout<<"positive";
else if (num==0) cout<<"zero";
else cout<<"negative";}
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Ve dl Y o oY sty pd sl

#include <iostream.h >
void main( )

{
for (inti=1 ; i<=10; i ++)
cout << i ;

}
=i 4] aeal las) i+ ana d o asly §osll sl

P=i—laal Lol a g 0-- W ieall pa sy B sl oy

PAU) Sl e ) dly e 2B Y1 Aelday pgdy sl
135791113 ..100

#include <iostream.h >
void main( )

{

for (inti=1 ; i<=100 ; i=i+2 )

cout << i;

}

) (g boadl gad o Y WL g Vo) e Ontenk T oslal g 49 aslb o Less

.101§A)L.§ﬂ\09o,wlﬂ;\g§§ji J&A,:B)}ch a9 ﬁ&.&l:l—\wrj);-.\djﬁij
U Sllen) ity ALy psdy sl

#include < iostream.h>
void main ()

{

for (int i=1;i<=3;i++)

for (int j=1;j<=3;j++)

cout<< i+j << endl ;

}

130 ¢ o Sl o) JSTAST e 2 el e g WBge et e Sl 0L Jail e

Lol ST g deall (S g Rl grn Y A s L ) (ST e sl
¢ Bl Al (3 Lagril WG Lsw Lagad px Olprte Sy Ledisdba>

SOk ce Ol pasis Wl 2V U v g eadl Cign Olpase i LSTI3) W

Q¢ 2 Aaall culall allles Qs




@__somi_

#include < iostream . h > 1+1
void main( ) 2+3
{ 345
for (int i=1,j=1;i<=3;i++ j+=2) gi;
cout<<i+j <<endl;
6+11
H
2
5 1,
8 gl St
1"
14
NS ol
for
sum=0;
for (int i=1 ; i<=n ; i++)
sum+=i ;
sum=0; while
int i=1;
while(i<=n)
{
sum+=i;
i++;}
sum=0; .
int i=1; do..while
do {
sum+=i;
i++
}
while(i<=n);
q0

2 Aaall culall allles Qs




@__somi_

D bgiall ol Js) dh b ae Jls
Char sname [8] ;
sname[0] ='A" ;
sname[1l] ='B’ ;
sname[2] =’'D’ ;
sname[3] ='U’ ;
sname[4] =R’ ;
sname[5] =’'G’ ;
sname[6] =’S" ;
sname[7] ='H’ ;

DA Ay Wil ol Jsaf S&
Float carp[5];
carp[5]={50.5,70.0,62.0,110.5,81.0};

Bsiall jolie Js] @ 3V ad ) Ladseaal 13] Bgaall o 1S slina¥) Ko
bl W) sy plal) ot i r.z—fl\ oy
cJle
int score [ ] ={61,22,83,40,15,96};
SIS U5 s (S5 s o U
int z[6];
for(i=0;i<=5;i++)
z[i]=x[i]+y[il;
Functions Jisi

Flol 50 UL mo foladl a6 5 dims ols Bage (35 G 0 3 25 ol 2 W)
-main() ¥ s B Jo saly dls e gt Gt by IS 203
¢ Jlgadl sz 13U
Ayl -
) ganldl -
Gl -
A g i) -
1 Jlg ] t\jﬁ
s 3 e
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#include<iostream.h>
Void demo (void) // Ltlasl dis (o m
Void main()

{

Cout<<”in main \n”;
Demo (); // &l sleaxsl

Cout<<”back in main .”;

}
Void demo( ) // &1

{

Cout<<”in demo \n”;
Cout<<"still in demo”;

}

ke

C d=f

:3adall S¥lowe @al
STV a.nl).)g Juiall dakl

Pl oy

GNU General Public License

dall eiles
(Compiler paz:.us) daxyzs 43
83480l e ydly juass

plaalls saladl ] Joosll a5 22l
wslwl g0 Low Level & zoall
plad W 8 goiwall Jle LS
i Gl L Jaadall @b done
Balimall Slagdadll dowy o

2alll I8 0 Yguaie Oljeall i
plasciwdl) 3ol olafaS Blaig
2Slyalg dakub 43

s g gl LI qgl..:'

raall jous 5

v
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PHP
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Fortran
: Badall &¥love al dall jeilas
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JavaScript
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TOP OF STACK Je o5 cllsl o™
Last-In-First-Out (LIFO)*

index e K*

index=0 05 jaie Jo*

Top (Index)=-1 o<, Empty Stack 4> o*

Ve 2 Aaall culall allles Qs




@__somi_

s Jae sagstack I e wlol Jod L wu2 OVERFLOW

s ez stack o Ll e g Stack Visualization
9 YY 2 Jo¥) il OV et olis Vo > (o | 45
; 8] 13
index=0 [ e (56 ) omwx) | 6
Andex=9 4 s0 o 2 ) o Ol -
2 72 pop () =1 = | 23
929 stack Al il e BLo) Aol e [4] 2
. . .. B1 | 45
Ny OVERFLOW i Lo ¢ Jus 1op B o
oailas b e N 1T L Bl [ | 12
o | 23

Lol aems Olstack
QUEUE %

his g5 g b UL 05 i UL STy Plgl pr L Ly

:Operations el

) Queue - for addition e

C Dequeue — for deletion e

Queue Visualization

Reset

[0 [ 21 @B @ (61 [ (71 (8 [9]

Front

queue‘ (m) Front| -1

dequeue | ()

queue jplall &l e BAd ke (5 gquUEUe julll 5 (3 ol BLo) (57
First-In-First-Out (FIFO) *

Al o ayléy front ews sl &l *

)l & JaV) el (indeX) aige ) Lasls 2y front *

. - £ . N *
)fUaS\ o0 j}?-.}l‘ j«&xj‘ c&jﬁ L;‘ Lo e rear

2 Aaall culall allles Qs




@__somi_

: Empty Queue U o> sua*
front = rear(back)= -1 -

front> back -y

el O el el (3 oS

O\.ﬁu-}bjcjﬂaLuJb z;;f

Queue Visualization

Reset |
back=9 wi,front=0 V
(45[5[9]8[9o]9]5][1]65]56]
O [ [ B [ [B1 6 71 8 9

A
Front
_queues (—l) Front| Q
Back 9
dequeue | ()
))?U‘-“ J‘ ols )l Las) - 3 Queue Visualization
RS RELRC SRR R PRI Reset
Back
A e I o ) gl v
S S 2
DACK=S sIront=2 o'l 1 o @ @ W m @ 7 @ o
A
Front b
_queue | (D) Front| 2
Back [ 3

dequeue 1()

LINKED LIST <
iy e Bt SU 3 55T (8 L g £ 5l o r 2Bl s g2 Gl S

DA e s sls ;.Lcjé\.:lgggu'd\ il L;\WJ{
head

B X IX EX

&

YA 2 Aaall culall allles Qs




@__somi_

LINKED LIST

ARRAY

(No fixed size) ol pé mm I3 *
o OSG ) 3 eoliall Lol Sl e *
205 & ggany Al 1) 25
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:Operations ol

o checking whether the list is empty;
e accessing a node to modify it or to obtain the informationin

it;

» traversingthe list to access all elements (e.g., to print them,
or to find some specific element);

o determining thesize (i.e., the number of elements) of the list;

e inserting or removing a specific element (e.g., the first one,
the last one, or one with a certain value);
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Figure 2 Removing

» creatinga list by reading the elements from an input stream;
o converting a list to and from an array, string, etc.
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Root=2
Leafs=2, 5,11,4
Length of Binary Tree (BT) = 4

Size of BT=9

Tree Traversal

Tree Traversal STEPS Example
Pre-order Traversal | -Visit Root A,B,D,CE,G,F,H,I
-Traversal the left subtree

in Pre-order

- Traversal the right
subtree in Pre-order

In-order Traversal | -Traversal the left subtree D,B,A,E,G,C,H,F,I
in In-order

-Visit Root

- Traversal the right
subtree in In-order

Post-order Traversal | -Traversal the left subtree D,B,G,E,H,LF,CA
in Post-order

- Traversal the right
subtree

in Post-order

-Visit Root

(BST)Binary Search Tree<%*

Left subtree @ & jolall motr 0 o 25,0 055 (BT) 251 30 0 3l
Lals . Root .. ;5T 05 Rightsubtree 3 gl ol sy ROOE o pol 055
3 LA 3kl oday L Lgie 1ST Lgnk sl Lgie o) Lyl szl 05, Nodes et
.Searching al.s
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Data Anomalies Ll 1S5 Sl

Employee_department
Empno | Ename Job| Salary | Deptno Dname Loc
101 | Sami clerk | 3000 10| Accounting| Riyadh
205 | Khalid | manager | 2500 10| Accounting | Riyadh
303 Ali| salesman| 1200 20 Sales | Jeddah
502 | Saeed| salesman| 2100 20 Sales | Jeddah
601 | Salem clerk| 1000 30| Operation | Dmmam
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:First Normal Form 1NF ¥ i,Lall da2ll @

@5 Jod seet e SIS TNE LoV 2 Lald aaal) (3 Jod) Of Jsis Of moban

Lodb Sty ded o (658 dgae SO (o) (BS5 58) 83,80 ol i ULy o

:Employee catsse cilaglos G Jgamdl Jies | Jlie

No Name Adresse

Fname| Mid |Lname city Street | House no
100 All | Salem | musa| Riyadh | Immam saud 210
120 | Saeed| Fisa Ali| Riyadh | King Fahad 202

O30 ol @Ja]_u.v Y L“,JL”JL.s Ol gl i Eo g o 3o T 35 opa () o5 oy Of Jgaad! 2 das M
Sgaadl G ULl sueld dog i Callim 1iag ol siall il cliss s @l dgae 2 5uslg ad
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i.ia:u.ue EJ—Q—CT
No | Fname | Mid | Lname city Street | House no
100 All |Salem | musa| Riyadh Immam 210
saud
120 | Saced| Eisa Ali | Riyadh | King Fahad 202
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JANF 31 i Lt o

:Second Normal Form 2NF isu) &lall a2l @
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CL;A\ o e e Lab blael (wliall) saesV) jan dozes O e a3 dysleas )

o))
NO | Name| Project Code| Hours| Deptno Dname
210 Ali Pl 12 10| Research
210 Ali p2 20 20 | Operation
210 Ali p3 40 20 | Operation
201 | Salem P1 30 10| Research
201 | Salem p3 15 20 | Operation
305 Ali P2 40 20| Operation
305 Ali p3 20 20| Operation
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NO | Project Code | Hours NO | Name
210 Pl 12 210 | Al
210 p2 20 210 | Al
210 p3 40 210 | Al

201 P1 30 201 | salem

201 p3 15 201 | salem
305 P2 40 305 Ali
305 p3 20 305 Ali

Project_Code Deptno Dname

Pl 10 Research

p2 20 Operation

p3 20 Operation
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Deptno Dname NO | Project Code | Hours NO | Name
210 Pl 12 210 | Ali
210 p2 20 210 Ali
10 Research 210 p3 40 210 | Al
201 Pl 30 201 | salem
305 P2 40 305 | Al
305 p3 20 305 Ali
Project_Code Deptno

P1 10

P2 20

P3 20
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1 sy Structured Query Language jLas) s SQL 2.5:SQL a
L el e e Y Janidy il Lz

Jodr sLid)

CREATE TABLE MyTable
ID INT,
FullName VARCHAR(50),
BirthDate DATETIME

CREATE TABLE Employee
(ID INT NOT NULL PRIMARY KEY,
FullName NVARCHAR(40),
Adress NVARCHAR (255
Age TINYINT)
Jod> ol
DROP TABLE MyTable;

(5 9 Jam L) Joid oo

ALTER TABLE MyTable ADD Age int;

ALTER TABLE MyTable ADD Age int, Address VARCHAR (250
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UPDATE Employee
SET FullName='UnKnown', Adress='Jeddah'
WHERE ID=1

CDULQ\SAPG Ol
DROP DATABASE MyDatabase ;

2L e 05Ky p ) crib sl VIEW (L)

CREATE VIEW Emp Riad
AS

SELECT ID, FullName, Age FROM Employee WHERE [City]='Riad'

(Joi) i oo oS Tn LSS sz Ll (3 31 A3 al1) Jodl L) bl L)

INSERT INTO MyTable INSERT INTO MyTable
VALUES ID, FullName)
(1, 'Khalid') VALUESI N
1, 'Khalid®
K]l

A AN dgd e UL s

INSERT INTO MyTableZ? (ID,FullName
SELECT ID,Fullname
FROM MyTablel

SELECT wuldl s~
ol e lime Jsi> i @

SELECT ID, FullName, Adress
FROM Employee
WHERE Adress='Mekkah'

J,Z.MC@;,JJ- °

SELECT *
FROM Employee
WHERE Adress='Mekkah'

Y1YAQ 2 Aaall culall allles Qs




@__somi_

SELECT FullName

From Employee

oW N =

A s Jedd) el i

SELECT ID AS ad,J1,
FullName AS [J—s LS 1
Adress AS (l oiall,
Age AS a=l

FROM Employee

Ko JolSl pud ol
&l i Karim Hamdi Madina
2 Hamid MAKBOUL Mekkah
3 Mohamed ALQAHTANI  Mekkah
4 Youssef Ahmed Mekkah
5 Nihad Chawagi Madina
! Is From: ! Adress as 'Rbout this
"About this emplyse
1 | Karm Hamdi Is From: Madina
2 Hamid MAKBOUL Is From: Mekkah
3 Mohamed ALQAHTANI s From: Mekkah
4 Youssef Ahmed |s From: Mekkah
5 Nihad Chawagi Is From: Madina

pu¥ 1],

ok LS Al

gy
24
23
35
42
21

emplyee'

(o LS Ay

Wlgie bl

SELECT
FROM Employee
ORDER BY newid ()

58 pf SLL)

SELECT DISTINCT FullName
FROM Employee
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M Gt aglet Tas o201 cpdbolll (I
SELECT

FROM Employee
WHERE FullName like '"M%'

[ox o2ilel gz op ) bl (UL
SELECT

FROM Employee
WHERE FullName Like '3%I'

N &~ 25l st cpddl cnaboll (UL

SELECT
FROM Employee
WHERE FullName Like '&N%'

ORDER BY bl s
W bl A
SELECT

FROM Employee
ORDER BY Age DESC

ASC 230 DESC a1 Joty a5t (SY1 A xoW ) Ltelar L

dnpored) Jlgl
e FO
SELECT COUNT (* COUNT
FROM Emplovee
s dj¢?<fﬁbﬁ'>49 EJLM;

SELECT SUM (Hours SUM

FRCM Employee

SELECT AVG (Hours AVG

FROM Emplovyee

SELECT MIN (Hours MIN

FROM Employee

SELECT MAX (Hours “AAX

FROM Employee
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McAffe
http://www.mcafee.com
Symantec
http://www.symantec.com
F-SECURE
http://www.f-secure.com
Micro Trend

http://www.trendmicro.com
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AVG Antivirus

http://free.grisoft.com
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Micro Trend

RAV Antivirus
http://www.ravantivirus.com/scan/

McAffe

http://us.mcafee.com/root/mfs/

http://housecall.trendmicro.com/housecall/start_corp.asp
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- fx | =ODD(C4)
C D E
Rounded To . A B ) a8 el 2
Number | Next Odd | ODD() ‘_'“‘)5 3. 0Obb
2 3 =0DD(C4) G
24 3 =0DD(C5)
2.9 3 =0DD(C6)
3 3 =0DD(C7)
34 5 =0DD(C8)
39 5 =0DD{C9)
- fe | =FACT(CA)
c D E
2
Number Factorial FACT(p2,) a8l g paa laaad 3‘ FACT
3 61 =FACT(C4) E
3.5 6 [ =FACT(C5)
5 120 | =FACT(CS)
10 3.628.800 | =FACT(C7)
20] 2,432, 902,008,176.640,000 | =FACT(C8)
Jia Alaal) sl Adds gl 1 ada
ad iy oSU £ gannall luaal
| fx | =SUMIF(N2:N6;
B O
gl Al o.a Oadesamaganl | o
= 4 SUMIFHILHL | 4 & 0 0o | ] sumir
= : 5;"d";111:115) S 3
35 ?
25 d
3 4

Ve
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Jia Alaal) sl Add gl 1 adlan
v f« | =ROUNDUP(CS;D5)
c D E F G
JUP
Places To| Rounded ROUNDUP(numb | Iy oY sl o s i -
Number | Round Up er;num_digits Aa) 0 & : -
147589 0 2| =ROUNDUP(C4,D4) _digits) ) >
147589 1 1.5] =ROUNDUP(CS,D5)
147589 2 1.48] =ROUNDUP(C6,D6)
1364348 1 13650| =ROUNDUP(C7,D7)
1364348 -2 13700| =ROUNDUP(C8,D8)
1364348 3 14000] =ROUNDUP(C9,D9)
n
2 Lawl) clld) gaad | 3
i Sum(A1:A6) . NS d SUM
7
Juia el pliy PERC] 1 aglan
c D E > -
4alhal) Aedl) pla )
Aalhaal) Aol g 08 )0
Number | Absolute Value ABS(&.) Qs \"bnﬁ"“j"f‘ 3 i
10 10 =ABS(C4) Bk 3‘
10 10 =ABS(C5)
1.25 1.25 =ABS(C6)
1.25 1.25 =ABS(C7)
(@) iaa gl Aal)
Zhic Lz ac! il § i AL =CE S = -
ml—f Lf”‘ Lae .)-;AJ 25 i _(FLLIN(:{Z.S.I) CElLl.N(_j.(numbe A 5 B L) 2
(4-) 2- Slicbian (a ielias o f N1 2.5 - G i oy =CEILING(-2.5, -2) r.significance) e Ry CEILING
(NUM!)obis jidte L2 52.5- 0¥ s oo =CEILING(-2.5, 2) "J‘-‘ e 3i 3‘ .
(1.5) 0.1 Clicline o ciebine il ) 1.5 o i =CEILING(1.5, 0.1) G cislaa g 2
(0.24)0.01 Sielaa (o cielina s 3 N 0234y 6 =CEILING(0.234, 0.01)
c D E
Number Integer INT(C4) A uﬂﬂ padeat 3 INT
15 1 =INT(C4) = 28 5| (A aal) 3-
23 2 =INT(C5)
10.75 10 =INT(C6)
-1.47589 2 =INT(C7)

lid Column
b Line
@  Pie
Bar
Area

Ll gl sl

XY (Scatter)
Stock
Surface

Radar

EX®EREM

Combo
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‘ Text Files ‘

.DOC Microsoft Word Document

.DOCX  Microsoft Word Open XML Document
.LOG Log File

.MSG Outlook Mail Message

.ODT OpenDocument Text Document
.PAGES Pages Document

.RTF Rich Text Format File

.TEX LaTeX Source Document

TIXT Plain Text File

.WPD WordPerfect Document

.WPS Microsoft Works Word Processor Document
| Data Files |

.CSV Comma Separated Values File

.DAT Data File

.GED GEDCOM Genealogy Data File

.KEY Keynote Presentation

.KEYCHAIN Mac OS X Keychain File

.PPS PowerPoint Slide Show

.PPT PowerPoint Presentation

.PPTX PowerPoint Open XML Presentation

.SDF Standard Data File

.TAR Consolidated Unix File Archive

.TAX2016 TurboTax 2016 Tax Return

.VCF vCard File

XML XML File

AlF Audio Interchange File Format

AFF Interchange File Format

.M3U Media Playlist File

.M4A MPEG-4 Audio File

.MID MIDI File

.MP3 MP3 Audio File

.MPA MPEG-2 Audio File

WAV WAVE Audio File

WMA Windows Media Audio File

ceolall) ol aliied
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https://fileinfo.com/extension/doc
https://fileinfo.com/extension/docx
https://fileinfo.com/extension/log
https://fileinfo.com/extension/msg
https://fileinfo.com/extension/odt
https://fileinfo.com/extension/pages
https://fileinfo.com/extension/rtf
https://fileinfo.com/extension/tex
https://fileinfo.com/extension/txt
https://fileinfo.com/extension/wpd
https://fileinfo.com/extension/wps
https://fileinfo.com/extension/csv
https://fileinfo.com/extension/dat
https://fileinfo.com/extension/ged
https://fileinfo.com/extension/key
https://fileinfo.com/extension/keychain
https://fileinfo.com/extension/pps
https://fileinfo.com/extension/ppt
https://fileinfo.com/extension/pptx
https://fileinfo.com/extension/sdf
https://fileinfo.com/extension/tar
https://fileinfo.com/extension/tax2016
https://fileinfo.com/extension/vcf
https://fileinfo.com/extension/xml
https://fileinfo.com/extension/aif
https://fileinfo.com/extension/iff
https://fileinfo.com/extension/m3u
https://fileinfo.com/extension/m4a
https://fileinfo.com/extension/mid
https://fileinfo.com/extension/mp3
https://fileinfo.com/extension/mpa
https://fileinfo.com/extension/wav
https://fileinfo.com/extension/wma
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: (Sound format) Cgualt Olis L3
+ Ay 1931 S5 N O gual| Slate Caiial
o it A lice dacugies 5508 Axnbiva ;sh\;.iygs;,.,atwa;,a,:t,&a&\q:,dnqmt.Lf.xu_.mu;,,s:, o ghiine ud A guo Dilile
Lgale Yl .2a3s U< (MB10)
wAle s ol dins Lgtens Las (IBM) 5 (Microsoft) S ;8 oy cijsho A id) ol sl 3 55tall junadl S5l o oo : (WAV) o
sl Lglatie e LILe jagmy (APPLE) 38,58 (e ujslo 2auea : (AIFF) o
ilgule Jlhas (Lossless Formats) awds gus yl suuall (e cigeall 3355 3 pablias S ole Hlod el 2 dailad L) (als jaiae A5 guo Silale
ssbeall A gada 3 ilsea Lgil LS 3,68 55V 23 (Free Lossless Audio Codec ) ( FLAC) «
o LIS Bage ta Lglanes Las (APPLE) 38,4 (50 355t Lgil & (FLAC) ey 260t : (Apple Lossless Audio Codec) (ALAC ) o
(FLAC) cilale ye Lases 581 Il 2 (ALAC) clite o N1 (FLAC) s 80 (10S) 5 (ITunes)
A sl Lol L5 el psan pn AddIgaa put 1433 (ALAC) 5 (FLAC) (ye J81 2o liue 2515 G120 1 Aogiiins cilils 8 5: (APE) &
Apale i 21 5 el dakal A5l 13005 L pudiss i) bl (po 36T Shas ol L
g (e gl 0las 93 (WAV) Zasa ) 55513 0 Lgligod (S (Lossless) g3 pa cilaltl lo ale S5
D23 o siag Gulill oo 13181 5SY1 8y (Lossy Formats) ey igeall Galll 335 e 555 Los 2oLkl 553 s JS80 Uogiune Ligo ilile
gl (yap 2330 JSS (MB1) 50
L5gaall @laltl el o e Lgd Loaadll) LS el 53 posa 5,355 61 JalSUI @l 1505 15023 (56W1 s : (MPEG Audio Layer) (MP3) .
A(MP3) Zismy o 0 Y1 e 5505l
ol 5 gal 2 (IS Leaies jual) Asgiiay Ailas 2auas s (Vorbis) o
(MPEG4) §5 iy0 g5aual! plolia ga LWIE Jasisy Bl dsbe; (MP3) JaBlas 3355 353 Aiss - (Advanced Audio Coding) (AAC)
(ITunes) & Laily
(AAC) 5| (MP3) Jiblas 535,355 cidgars jSota b ylo (pe 335kae : (Windows Media Audio) (WMA) «

Video Files

.3G2 3GPP2 Multimedia File

.3GP 3GPP Multimedia File

.ASF Advanced Systems Format File
AV Audio Video Interleave File
.FLV Animate Video File

M4V iTunes Video File

.MOV Apple QuickTime Movie
.MP4 MPEG-4 Video File

.MPG MPEG Video File

.RM RealMedia File

SRT SubRip Subtitle File

SWF Shockwave Flash Movie
.VOB DVD Video Object File
WMV Windows Media Video File
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https://fileinfo.com/extension/3g2
https://fileinfo.com/extension/3gp
https://fileinfo.com/extension/asf
https://fileinfo.com/extension/avi
https://fileinfo.com/extension/flv
https://fileinfo.com/extension/m4v
https://fileinfo.com/extension/mov
https://fileinfo.com/extension/mp4
https://fileinfo.com/extension/mpg
https://fileinfo.com/extension/rm
https://fileinfo.com/extension/srt
https://fileinfo.com/extension/swf
https://fileinfo.com/extension/vob
https://fileinfo.com/extension/wmv
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asceadf Sliia < LI

Jgs Lao Srgually 3 ) guall Olilus G jomis juaisy oo g g 5Sin 3 58 143,501 A gaaall s pudi (e : (Audio Video Interleave) (AVI) o
{(Windows Media Player) Lgie 3 88 ps! o Jleaiols Lgbads (jSass . 31 mas 53 cale 1 Lgh 305 (51 Lglaids 2ulec

« (movie Maker) zali ju alas ;g 5596880 jall (oo 8 s Cb g ySs 4 258 Liasi 2auli : (Windows Media Video ) (WMV) .
e 3las Lo g CO,BY1 Slonies le AL Sl B s g 56 @i Liasuads 55Kt ay « Ll das sie o e Al gie 53gons 3005
.(Streaming)

53al301 25 A gasntl i gt LIS 5 0,5 W1 2 e g S put3niasl g Al 5390 Do geally gausdd| daiial sliel Raeo : (MPEG 4) (MP4) &
<33l Glatly

o Les (Lgiloniin po Lgadlging S 50N e L) 3808 Lgiad Shay juadiy (Apple) Jut a8, Lgi 51 : (Quicktime Movie) (MOV) «
(Quick Time) guals ju pusniuss SLal (e g gi! 12 Belpaly .20 ,50Y) Amiis Jiu1s diial| o244 alade Suslive aolSa!

oo Lelass Sy (Youtube) adge : e cught Glmas Ao gaiall alolie (1o el Aamall ois alasviul wi : (Flash video) (FLV) .
(VLC) 41 (FLV Player) : Jie ae 3i3e gos! 53 ploiiniuks Lgloasd s 5 580es i gaslond

e 30 Olale luadf Coloe 31 euiad L3 950 Guals 3 AMBYL 2ol (DVD) g5 (30 ot ;331 (pauds w1535 < (Video Object File) (Vob) «
(VLC Player) Jloaiuls Lgis! 3 @i . autle 333ou juads Lgl LS

G55 1 Ao (393 3,551 i B35k Lobehil BSISAY lllg 6,501 2 Lo guaads Yoy Lo 03 fuasall 5381 (30 + (RAM) 51 (RM) &

st J8133 g0 J31 @anons juads 21 gasl) i 36l & Lgdlaniul s ils giias 2inis :(3rd Generation Partnership Project) (3GP) o

Backup Files

.BAK Backup File
.TMP Temporary File

| Compressed Files

7Z 7-Zip Compressed File

.CBR Comic Book RAR Archive
.DEB Debian Software Package
.GZ Gnu Zipped Archive

.PKG Mac OS X Installer Package
.RAR WinRAR Compressed Archive
.RPM Red Hat Package Manager File
SITX Stuffit X Archive

.TAR.GZ  Compressed Tarball File
ZIP Zipped File

ZIPX Extended Zip File

| Vector Files

Al Adobe lllustrator File

.EPS Encapsulated PostScript File
.PS PostScript File

SVG Scalable Vector Graphics File
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https://fileinfo.com/extension/bak
https://fileinfo.com/extension/tmp
https://fileinfo.com/extension/7z
https://fileinfo.com/extension/cbr
https://fileinfo.com/extension/deb
https://fileinfo.com/extension/gz
https://fileinfo.com/extension/pkg
https://fileinfo.com/extension/rar
https://fileinfo.com/extension/rpm
https://fileinfo.com/extension/sitx
https://fileinfo.com/extension/tar.gz
https://fileinfo.com/extension/zip
https://fileinfo.com/extension/zipx
https://fileinfo.com/extension/ai
https://fileinfo.com/extension/eps
https://fileinfo.com/extension/ps
https://fileinfo.com/extension/svg
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Developer Files

.C C/C++ Source Code File
.CLASS Java Class File

.CPP C++ Source Code File

.CS Visual C# Source Code File
.DTD Document Type Definition File
.FLA Adobe Animate Animation

.H C/C++/0bjective-C Header File
JAVA Java Source Code File

.LUA Lua Source File

M Objective-C Implementation File
.PL Perl Script

.PY Python Script

.SH Bash Shell Script

.SLN Visual Studio Solution File
SWIFT Swift Source Code File

.VB Visual Basic Project Item File
.VCXPROJ Visual C++ Project
XCODEPRO]J Xcode Project

RasterImage Files

.BMP Bitmap Image File

.DDS DirectDraw Surface

.GIF Graphical Interchange Format File
JPG JPEG Image

.PNG Portable Network Graphic

.PSD Adobe Photoshop Document
.PSPIMAGE PaintShop Pro Image

.TGA Targa Graphic

.THM Thumbnail Image File

.TIF Tagged Image File

.TIFF Tagged Image File Format

YUV YUV Encoded Image File
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https://fileinfo.com/extension/c
https://fileinfo.com/extension/class
https://fileinfo.com/extension/cpp
https://fileinfo.com/extension/cs
https://fileinfo.com/extension/dtd
https://fileinfo.com/extension/fla
https://fileinfo.com/extension/h
https://fileinfo.com/extension/java
https://fileinfo.com/extension/lua
https://fileinfo.com/extension/m
https://fileinfo.com/extension/pl
https://fileinfo.com/extension/py
https://fileinfo.com/extension/sh
https://fileinfo.com/extension/sln
https://fileinfo.com/extension/swift
https://fileinfo.com/extension/vb
https://fileinfo.com/extension/vcxproj
https://fileinfo.com/extension/xcodeproj
https://fileinfo.com/extension/bmp
https://fileinfo.com/extension/dds
https://fileinfo.com/extension/gif
https://fileinfo.com/extension/jpg
https://fileinfo.com/extension/png
https://fileinfo.com/extension/psd
https://fileinfo.com/extension/pspimage
https://fileinfo.com/extension/tga
https://fileinfo.com/extension/thm
https://fileinfo.com/extension/tif
https://fileinfo.com/extension/tiff
https://fileinfo.com/extension/yuv
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sgall Slas

(Joint Photographic Experts Group)JPEG
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JPEG,JFIF, JFL

(Graphics Interchange Format)GIF
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(Portable Network Graphics )PNG

Floo 09 b)) Uil Lol ) pdseans L) 3 Lens wliwy GIF 2d) |2 | b
G i s Yot Joid S LI am pdy (3 Lde 5y adlid) ey (Jolid)
Jl ess GIF Ly cotn 38 Gos vl I LS (o iy (s ool GIF o oo~
dodb CoA

(Basic Metabolic Panel)BMP
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(Tagged Image File Format)TIFF
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.INDD Adobe InDesign Document
.PCT Picture File

.PDF Portable Document Format File

Spreadsheet Files
XLR Works Spreadsheet

XLS Excel Spreadsheet
XLSX Microsoft Excel Open XML Spreadsheet

Database Files

.ACCDB Access 2007 Database File

.DB Database File

.DBF Database File

.MDB Microsoft Access Database

.PDB Program Database

SQL Structured Query Language Data File

Executable Files

.APK Android Package File

.APP Mac OS X Application

.BAT DOS Batch File

.Cal Common Gateway Interface Script
.COM DOS Command File

.EXE Windows Executable File
.GADGET Windows Gadget

JAR Java Archive File

.WSF Windows Script File
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https://fileinfo.com/extension/indd
https://fileinfo.com/extension/pct
https://fileinfo.com/extension/pdf
https://fileinfo.com/extension/xlr
https://fileinfo.com/extension/xls
https://fileinfo.com/extension/xlsx
https://fileinfo.com/extension/accdb
https://fileinfo.com/extension/db
https://fileinfo.com/extension/dbf
https://fileinfo.com/extension/mdb
https://fileinfo.com/extension/pdb
https://fileinfo.com/extension/sql
https://fileinfo.com/extension/apk
https://fileinfo.com/extension/app
https://fileinfo.com/extension/bat
https://fileinfo.com/extension/cgi
https://fileinfo.com/extension/com
https://fileinfo.com/extension/exe
https://fileinfo.com/extension/gadget
https://fileinfo.com/extension/jar
https://fileinfo.com/extension/wsf
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System Files

.CAB Windows Cabinet File

.CPL Windows Control Panel Item
.CUR Windows Cursor
.DESKTHEMEPACK Windows 8 Desktop Theme Pack File
.DLL Dynamic Link Library

.DMP Windows Memory Dump
.DRV Device Driver

ICNS Mac OS X Icon Resource File
.ICO Icon File

.LNK Windows File Shortcut

.SYS Windows System File

.ASP Active Server Page

ASPX Active Server Page Extended File

.CER Internet Security Certificate

.CFM ColdFusion Markup File

.CSR Certificate Signing Request File

.CSS Cascading Style Sheet

.HTM Hypertext Markup Language File
.HTML Hypertext Markup Language File

JS JavaScript File

.JSP Java Server Page
.PHP PHP Source Code File
.RSS Rich Site Summary

XHTML Extensible Hypertext Markup Language File
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https://fileinfo.com/extension/cab
https://fileinfo.com/extension/cpl
https://fileinfo.com/extension/cur
https://fileinfo.com/extension/deskthemepack
https://fileinfo.com/extension/dll
https://fileinfo.com/extension/dmp
https://fileinfo.com/extension/drv
https://fileinfo.com/extension/icns
https://fileinfo.com/extension/ico
https://fileinfo.com/extension/lnk
https://fileinfo.com/extension/sys
https://fileinfo.com/extension/asp
https://fileinfo.com/extension/aspx
https://fileinfo.com/extension/cer
https://fileinfo.com/extension/cfm
https://fileinfo.com/extension/csr
https://fileinfo.com/extension/css
https://fileinfo.com/extension/htm
https://fileinfo.com/extension/html
https://fileinfo.com/extension/js
https://fileinfo.com/extension/jsp
https://fileinfo.com/extension/php
https://fileinfo.com/extension/rss
https://fileinfo.com/extension/xhtml
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int sum = 0;
intx =41;

do
{

sum = sum + X;

X++;

Jwhile (x <= 10);
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