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1.  jug;;gl;l Kiwikapy; eilngWk; Kf;fpa Kiwtopahf;fkhdJ 
(1) midj;J fzpdp KiwikfspYk;; epfOk; Kiwtopahf;fj;ij  nraw;gLj;JfpwJ 
(2) Kiwtopahf;fj;jpw;F; gpd;dH cs;sPl;il vLj;J ntspaPl;ilf; nfhLf;fpwJ 
(3) cs;sPL> Kiwtopahf;fk; kw;Wk; ntspaPL vd;gd xNu Neuj;jpy; eilngWk; 
(4) ngsjPf cyfpy; cs;s fl;Lg;ghLfs; cs;sPlhfg; Vw;Wf;nfhs;sg;gLtjpy;iy 
(5) jUf;f Kiwtopahf;fq;fis kl;LNk nraw;gLj;JfpwJ. 

 

2.  Arduino ,d;; xU Kf;fpa mk;rkkf miktJ 

1) tpupthd td;nghUs; tpupthf;fk; 
(2) tpiy cau;e;jJ 
(3) mbg;gil nra;epuyhf;f mwpT kl;Lk; NghjhJ 
(4) ,ytr kw;Wk; jpwe;j nkd;nghUisg; gad;gLj;j KbahJ 

(5) kPf; fzpdp (Super Computer); KiwikfSf;F kl;LNk gad;gLj;jg;gLfpwJ 

 

3. njhopy;El;gj;jpwid gad;gLj;jp jhdpaq;F juTr; Kiwtopahf;fj;jpd;; (Automatically Data 

Processing) ed;ik my;yhjJ 

(1) juT Nrkpg;G kw;Wk; juT kPl;nlLg;gpy; mjpfupj;j nray;jpwd; 
(2) juT Kiwtopahf;fj;jy; kpff; Fiwthd kdpj tsq;fisg; gad;gLj;Jjy; 

(3) ghjfkhd R+o;epiyapy; tdj; juit (Forest Data) Kiwtopahf;Fk;; nraw;ghl;by; 

capUf;F mr;RWj;jy;fs;/ ghjfkhd juT Kiwtopahf;fj;jpd;; fPo; capUf;F 
mr;RWj;jy;fs; Vw;gLfpd;wd. 

(4) ghjfkhd thdpiy epiyikfs; gw;wpa Kd;$l;bNa tpopg;Gzu;it Vw;gLj;Jjy; 
(5) cyfk; xU cyfshtpa fpuhkkhf khWk; NghJ jfty; njhlu;G vspjhfpwJ 

 

 

 

mwpTWj;jy;fs; 
 vy;yh tpdhf;fSf;Fk; tpil jUf.  
 tpil jhspy; jug;gl;Ls;s ,lj;jpy; ckJ Rl;nlz;iz vOJf.  
 tpil jhspd; kWgf;fj;jpy; jug;gl;Ls;s mwpTWj;jy;fis ftdkhf thrpj;j;J 

gpd;gw;Wf. 
 1 njhlf;fk; 50 tiuahd tpdhf;fs; xt;nthd;Wf;Fk; (1)> (2)> (3)> (4)> (5)  vd 

,yf;fkplg;gl;l tpilfspy; rupahd my;yJ kpfTk; nghUj;jkhd tpilapid 
njupe;njLj;J mjid Fwpj;jJ epw;Fk; ,yf;fj;ij jug;gl;l mwpTWj;jYf;fika  
tpil jhspy; Gs;sb (X),Ltjd; %yk; fhl;Lf. 

 fzpg;ghd;fs; gad;gLj;jpLtjw;F ,lkspf;fg;glkhl;lhJ. 



 

2 
 

4.   gpd;tUk; epidtf gbepiy $k;gpy;; A, B, C, D, E.F ,w;F kpfTk; nghUj;jkhd tupir vJ 

 
(1) Registers, cache memory, main memory, magnetic disk, optical disk, magnetic tape 

(2) Registers, main memory, cache memory, magnetic tape, optical disk, magnetic disk 

(3) Registers, main memory, cache memory, magnetic tape, magnetic disk, optical disk 

(4) Registers, cache memory, main memory, optical disk, magnetic disk, magnetic tape 

(5) Registers, cache memory, main memory, optical disk, magnetic tape, magnetic disk 

 

5.  nraw;if Ez;zwptpd; (AI) ve;j Jiz Ms;fsk;; (Sub Domain) (AI) Ke;ija 
mDgtj;jpd; mbg;gilapy; KbntLg;gJ kw;Wk; xU ,ilKfj;ij vt;thW cUthf;FtJ 
vd;gij fw;gpf;fpwJ 

(1) Machine Learning   (2) Deep Learning   (3) Neural Networks 

(4) Fuzzy logic systems   (5) NkNy cs;s midj;Jk; 

 

6.  nraw;if Ez;zwpT (AI) vz;zq;fisf; ftdpj;J xU khjpupia (Model) cUthf;Fk; 
nray;Kiw vd;W miof;fg;gLtJ 

(1) RagupNrhjid (Introspection)  

(2) cstpay; Nrhjidfs; (Psychological tests)  

3) %is tiuT (Brain imaging) 

(4) ,ae;jpuk;-,ae;jpu rftho;T (Machine-machine coexistence)  
(5) NkNy cs;s midj;Jk; 

 

7.  ty;YdH Kiwikiag; (Expert System) gad;gLj;Jtjhy; Vw;gLk; xU ed;ik my;yhjJ 

(1) epiyahd jPu;Tfis toq;Fjy;   (2) jtwhd jPu;Tfis toq;fyhk; 
(3) epahakhd tpsf;fq;fis toq;FfpwJ   (4) kdpj tuk;Gfis kPWfpwJ 
(5) Gjpa R+o;epiyfSf;F Vw;g vspjhf khw;wpf;nfhs;sy;   

 

8.  xU nkd;nghUs; Kftupd; (Software Agent) rpwg;gpay;G gpd;tUtdtw;Ws; ahjhf 
,Uf;fyhk;: 
(1) gpw nkd;nghUs; Kftu;fs; kw;Wk; kdpju;fSld; xj;Jiof;Fk; jpwd;. 
(2) kw;wtu;fspd; Cf;fj;Jld; kl;LNk VjhtJ xd;iwj; njhlq;f KbAk;. 
(3) r%fj;jpy; kw;wtu;fSld; njhlu;G nfhs;sTk; njhlu;G nfhs;sTk; ,ayhik. 
(4) ftdpg;G kw;Wk; mDgtk; kw;Wk; R+o;epiyfs; %yk; fw;Wf; nfhs;sj; jtWjy;. 
(5) kdpj gjpy;fs; kw;Wk; epfo;TfSf;F gjpyspf;fhjJ. 
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9. cyfpd; Kjy; Njf;f nra;epuy; fzpdpahff; (Storage programming Computer) fUjg;gLk; 

EDSAC fzpdpia cUthf;fpaJ 

(1) Von Neumann      (2) Maurice Wilks  

(3) Prof. Howard Aiken     (4) Gotffred Wilhelm 

(5) Charles Babbage Charles Babbage 

 

10. fzpdp fbfhuj;Jld; (Computer Clock) njhlu;Gila epidtf tif 

(1) Non-volatile memory    (2) Static Random Access Memory 

(3) Dynamic Random Access Memory  (4) Cache Memory 

(5) Synchronous Dynamic Random Access Memory 

 

11. 2975.0 vd;w vz;zpd; MSB kw;Wk; LSB MdJ gpd;tUtdtw;Ws; 

(1) 2.5    (2) 2.0    (3) 0.2    (4) 5.2    (5) 9.2 

 

12. gpd;tUtdtw;Ws; 0.312510 ,d; ,Uk vz; ngUkhdkhf miktJ   

(1) 0.1101  (2) 0.0011   (3) 0.0101   (4) 0.1110   (5) 0.1010 

 

13. 01012 OR 00112 ,d; Vw;g ngWkhdkhf miktJ 

(1) 01112   (2) 01012   (3) 01102   (4) 00112   (5) 11112 

 

14. fPNo jug;gl;Ls;s SOP Nfhitf;F rktYthd POS Nfhitapid njhpT nra;f. 

ABC+AB'C'+AB'C+ABC'+A'B'C 

 

(1) (A+B+C)(A+B'+C')(A+B'+C)(A+B+C')     (2) (A+B'+C')(A' +B'+C)(A'+B+C') 

(3) (A'+B'+C')(A+B+C)(A+B+C')(A'+B+C)     (4) (A+B')(A'+B +AC')(A+B+C) 

(5) (A+B+C)(A+B'+C)(A+B'+C') 

 

15. S-R vO-tpO (Flip-Flop) MdJ gpd;tUk; ve;j cs;sPl;L Nru;f;iffs; mDkjpf;fg;glhJ? 

(1) S = 0, R = 0    (2) S = 0, R = 1    (3) S = 1, R = 0   

(4) S = 1, R = 1    (5) All of the above 

 

16. gpd;tUtdtw;Ws; E-R khjpup; njhopy;El;gk;/ njhopy;El;gq;fs; vd;why; vd;d? 

      A- Top-down approach   B - Bottom-up approach   C - Left-right approach 

 

(1) A kl;Lk;    (2) B kl;Lk;   (3) C kl;Lk; 

(4) A kw;Wk; B kl;Lk;   (5) A, B> C midj;Jk; 

 

17. miytupir gz;Ngw;wj;jpy;> miytupir kw;Wk; xyp rkpQ;ir mjpu;ntz; (Audio signal 

frequency) ,ilNa cs;s cwT 

(1) Bandwidth = 3 frequency    (2) Bandwidth = 4 frequency  

(3) Bandwidth = 2 frequency   (4) Bandwidth = 6 Frequency  

(5) Bandwidth = 8 Frequency 
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18. xyp rkpf;iQf;fhf njhiyf;fhl;rpapy; vd;d tifahd xg;Gik (Analog) gad;gLj;jg;gLfpwJ? 

(1) miytPr;R cUtfg;gLj;Jjy; (Amplitude simulation     

(2) mjpu;ntz; cUtfg;gLj;Jjy; (Frequency simulation 

(3) fl;lq;fs; cUtfg;gLj;Jjy;. (Phase simulation)      

(4) miytPr;R kw;Wk; mjpu;ntz; cUtfg;gLj;Jjy; (Both amplitude simulation and frequency   

simulation) 

(5) NkNy $wg;gl;l vJTk; md;W 

  19. gpd;tUk; igjd; FwpKiwapd; ntspaPL ahJ ? 

                       i = 0 

                       while i < 5: 

                       print(i) 

                          i += 1 

                           if i == 3: 

                       break 

                      else: 

                              print(0) 

 

         (1)    0 1 2 3       (2)   0 1 2 0      (3)    0 1 2     (4)   1 2 3 0          (5) jug;gl;l vJTk; md;W 

 

20. jug;gl;l FwpKiwapd; ntspaPL ahJ ? 

x = ['XX', 'YY']   

for i in a:   

     i.lower()   

print(a)   

 

          (1)  ['xx', 'yy']           (2) ['XX', 'YY']      (3) [XX, yy]   

(4) [xx,yy]     (5)[‘xx’,’YY’] 

 

21.  4 3 2 1 vDk; ntspaPl;ilg; ngw gpd;tUk; ve;j $w;wpidg; gad;gLj;jyhk;? 

 (1) for i in [1, 2, 3, 4][::-1]:                                     (2) for i in [4, 3, 2, 1][::-1]:      

            print (i)                                                                    print (i) 

 

 (3) for i in [1, 2, 3, 4][:: +1]:                                   (4) for i in [4, 3, 2, 1][::+1]:      

             print (i)                                                                      print (i) 

 

  (5) for i in [1, 2, 3, 4][::0]:      

           print (i). 

 

 

 

javascript:void(0);
javascript:void(0);
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 22. gpd;tUk; igjd; FwpKiwapd; rupahd ntspaPL ahJ ? 

i = 1: 

while True: 

  if i%3 == 0: 

   break 

 print(i) 

(1) 1 2 3       (2) 3 2 1         (3)  1 2        (4)   Invalid syntax       (5) 1122 

 

23. igjdpy; xw;iw tupapy; (Single line comment) fUj;J njuptpf;f ve;j vOj;J 
gad;gLj;jg;gLfpwJ? 

(1)  #     (2)    /                (3)   /*        (4) //              (5)! 

 

24. gpd;tUk; miyfspy; fhtp rkpf;iQ (Carrier Wave) miy vJ? 

(1)                  (2)                             (3)           

 

(4) .                                    (5)     

 

25. xU gupkhw;W Clfk; %yk; xU Fwpg;gpl;l J}uk; gazpf;Fk; NghJ rkpf;iQapd; typik ,og;G 

(Loss of signal) vt;thW miof;fg;gLfpwJ 

(1) ntg;g ,iur;ry; (Thermal noise) (2) J}z;ly; rj;jk; (Inductive noise)  

(3) jutPo;r;rp (Degradation)   (4) jpupG my;yJ ,ayhik (Distortion or Impotence) 

(5) Fwp mtpo;j;jy; (Decoding) 

 

26. IP nghjpapd;; MALAN kjpg;G 0101 Mf ,Ue;jhy;> mjd; jiyg;gpd; msitj; njupT nra;f 

(1)   10       (2)  30  (3) 12  (4) 20   (5) 32 

27. xg;Gik (Analog) rkpf;iQfis ,yf;fKiw (Digital) rkpf;iQahf gpujpepjpj;Jtg;gLj;j 
gpd;tUtdtw;wpy; vijg; gad;gLj;jyhk;? 

   A – neha;jhf;fs; (Attenuation)    B – Fwp mtpo;j;jy; (Decoding)    

C – jpupG (Distortion)     D – Pulse Code Modulation 

(1) A kl;Lk;    (2) A,B kw;Wk; C kl;Lk;   (3) D kl;Lk; 

(4) A kw;Wk; C kl;Lk;   (5) D kw;Wk; C kl;Lk; 

 

28. gpd;tUtdtw;wpy; ve;j newpKiw jdpg;gl;l rhtpiaAk; mjDld; njhlu;Gila nghJ 
rhtpiaAk; toq;FfpwJ? 

A- Key generation algorithm 

B- Signature verifying algorithm 

C- Signing algorithm 

(1) A kl;Lk;    (2) B kl;Lk;   (3) A kw;Wk; C kl;Lk; 
(4) NkNy cs;s midj;Jk;  (5) NkNy jug;gl;l vJTk; md;W 
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29.  gpd;tUtdtw;wpy; ,yf;fKiw ifnahg;gk; (Digital Signature) gad;gLj;jg;gLk; re;jHg;gk; 
my;yhjJ 

(1) fbjq;fis mDg;Gtjpy;  (2) ,izaj;jpy; nkd;nghUs; tpepNahfj;jpy; 

(3) kpd;dQ;ry; gupkhw;wj;jpy;  (4) nkd;nghUs; gjptpwf;fj;jpd; NghJ 

(5) epfy;epiy tpz;zg;gq;fs; mDg;Gk; NghJ 

30. jfty;njhlu;G tiyaikg;gpYs;s khWjy; Kiwik (Switching System) xU jfty; njhlu;G 
Gs;spapypUe;J kw;nwhU ,lj;jpw;F juit mDg;GfpwJ. KftupfSk; Kiwtopahf;fg;l;L 

tupirg;gLj;jg;gLfpd;wd. OSI khjpupapy; ve;j mLf;fpy; ,r; nraw;ghL eilngWfpwJ? 

(1) gpuNahf mLf;F (Application layer)  (2) Nghf;Ftuj;J mLf;F (Transport layer) 

(3) tiyaikg;G mLf;F (Network layer) (4) ngsjPf mLf;F (Physical layer) 

(5) juT ,izg;G mLf;F (Data link layer) 

31. xU epWtdk; mjdJ caHkl;l epu;thfj;Jf;F jfty;fis toq;Ftjw;Fg; gad;gLj;jg;gLk; 
Kiwik vJ? 

(1) jPHkhd cjT Kiwik (Decision Support System)  

(2) epiwNtw;W cjT Kiwik (Executive Support System) 

(3) ty;YdH Kiwik (Expert System)  

(4) guptu;j;jid-Kiwtopahf;f Kiwik (Transaction-Processing System) 

(5) Kfhikj;Jt jfty; Kiwik (Management Information Systems) 

32. ge;jpapd; ciu kw;Wk; gpd;dzp tu;zq;fis tiuaWf;f p Fwpr;nrhy;Yf;fhd rupahd Inline 
CSS vJ? 

(1) <p css="color: red; background-color: yellow;"> 

(2) <p cssstyle="color: red; background-color: yellow;"> 

(3) <p inline="color: red; background-color: yellow;"> 

(4) <p style="color: red; background-color: yellow;"> 

(5) <p stylesheet="color: red; background-color: yellow;"> 

33. xU tupia cilg;gjw;Fg; gad;gLj;jg;gLk; xl;L (Tag) 

(1) <\n>   (2) <lr>   (3) <br>  (4) <br>...</br>  (5) <break> 

34. gpd;tUtdtw;Ws; xl;L <a> MdJ rupahf fhl;lg;gLtJ 

(1) <a src="url">link text</a>   (2) <a link="url">link text</a> 

(3) <a href="url">link text</a>   (4) <a srclink="url">link text</a> 

(5) <a srchref="url">link text</a> 

 

35. PHP ,y; nry;Ygbahfhj khwp gpd;tUtdtw;Ws; vJ? 
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(1) age   (2) _age   (3) PersonAge  (4) 1age   (5) AGE 

36. gpd;tUk; PHP FwpaPl;bd; ntspaPL ahJ? 

 

 

 

 

 

37. Kfpy; fzpdp (Cloud Computing) vz;zf;fUtpy; cs;s Kf;fpa Nritfspy; xd;W. 

 (1) Service-as-a-Software (SaaS)    (2) Software-and-a-Server (SaaS) 

(3) Software-as-a-Service (SaaS)    (4) Software-as-a-Security (SaaS) 

(5) Service-as-a-Server (SaaS) 

 

38. gpd;tUtdtw;Ws; Kfpy; fzpdpf;F cjhuzkhf/ cjhuzq;fshf  miktJ 

      A- Amazon Web Services (AWS)   B- Dropbox    C-Cisco WebEx 

(1) A kl;Lk;    (2) B kl;Lk;    (3) A kw;Wk;  B kl;Lk; 

(4) B kw;Wk; C kl;Lk;   (5) Nkw;$wpa midj;Jk; 

 

39. Kfpy; fzpdp vz;zf;fUtpy; td;nghUs; nka;epfuhf;fg;gl;l (Hardware Virtualization) ve;j 
Nrit khjpupfspy; cs;sJ? 

(1) NaaS   (2) PaaS   (3) CaaS   (4) IaaS   (5) SaaS 

 

40. xU juTj;jsj;ij ePf;Ftjw;F My Sql ,y; gpd;tUk; vf; fl;lis gad;gLj;JfpwJ? 

(1) DELETE DATABASE_NAME;    (2) DROP DATABASE_NAME; 

(3) DROP DATABASE DATABASE_NAME;  (4) DELETE DATABASE DATABASE_NAME; 

(5) DELETE DATABASE DATABASE_NAME; 

 

41. gpd;tUtdtw;Ws; ve;j My Sql nray;ghL jw;Nghija jpfjp kw;Wk; Neuj;ij toq;Fk;? 

      (1) CURDATE()    (2) NOW()    (3) CURTIME()  

(4) DATE()     (5) CURDATETIME() 

 

 

 

42 Kiwik tpUj;jp tho;f;if tl;lj;jpy;; (SDLC)  fzpdp nraw;;ghL> gadu; Njitfisg; 
G+u;j;jp nra;jy;> tsq;fis jpwk;gl gad;gLj;Jjy; kw;Wk; nryT nray;jpwd; Mfpatw;Wld;  

njhlu;GilaJ ………………………….fl;lk; MFk; 

 
 

<?php 

$x = 5; 

 

function myFunction(){ 

    echo "Result $x"; 

} 

myFunction(); 

?> 

 

(1) Result $x       (2)  Result 5   (3) Result 

(4) Result$5       (5) None of the above 
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NkNy cs;s ntw;wplj;ij epug;g gpd;tUtdtw;wpy; nghUj;jkhdJ 
 

(1) Kiwik gFg;gha;T (System analysis)  (2) Kiwik tbtikg;G (System design)  

(3) mKyhf;fy;; (Implementation)   (4) rhj;jpaf;$W Ma;T (Feasibility study 

(5) Kiwik mgptpUj;jp (System development) 

 

43. Which is not belong to a system development life cycle model? gpd;tUtdtw;Ws; vJ Kiwik 
tpUj;jp tho;f;if tl;lk; md;W 

(1) Waterfall model    (2) Spiral model    (3) Flow model 

(4) Prototyping    (5) Network model 

 

44. gpd;tUtdtw;Ws; fzpdp gFg;gha;T (System Analysis) fl;lj;jpy; Vw;gl;l gpiofis ve;j 
fl;lk; fhl;LfpwJ? 

 

(1) Kiwik tbtikg;G (System Design)  (2) Kiwik mgptpUj; (System Development 

(3) Kiwik Nrhjid (System Testing)   (4) Kiwik mKyhf;fy Implementation  

(5) Nkw;$wpa midj;Jk; 

 

45. gpd;tUtdtw;wpy; vJ fl;Lg;ghl;L tiff;Fs; mlq;fhjJ? 

(1) me;epa rhtp fl;Lg;ghLfs; (Foreign key constraints)  

(2) ml;ltiz Nehf;fy; fl;Lg;ghLfs; (Table lookup constraints)  

(3) G+[;ak; my;yhj fl;Lg;ghLfs (Non-zero constraints); 

(4) Kjd;ik rhtp fl;Lg;ghLfs; (Primary Key constraints )  

(5) khw;W rhtp fl;Lg;ghLfs; (Alternate Key constraints) 

 

46. 

    

                                                               

 

 

 

 

 

 

 

NkNy cs;s Arduino Uno ,y; KiwNa 1>2>3 vz;fshy; Fwpg;gplg;gl;Ls;sit vit? 

(1) Reset button, Oscillator, USB port   (2) Power indicator, Power supply jack, Oscillator 

(3) Oscillator, Power indicator, USB port   (4) Reset button, USB port, Power indicator 

(5) USB port, Power indicator, Oscillator 

 

47. gpd;tUtdtw;Ws; FWf;F-nray;ghl;L Kiwtopahf;fj;jpw;F nghUe;jhjJ  

(1) tpw;gid Kiwtopahf;fk; (Sales process)  

(2) rhd;W Kiwtopahf;fk; (Proof process)  
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(3) cw;gj;jp Kiwtopahf;fk; (Production process) 

(4) tpepNahf Kiwtopahf;fk; (Distribution process)  

(5) epjp kw;Wk; Nrkpg;G (Financial and storage) 

 

48. Who makes recommendations about products and services based on user profiles? gadu;    
Ratptuq;fspd; mbg;gilapy; nghUl;fs;; kw;Wk; Nritfs; gw;wpa gupe;Jiufis ahu; 
toq;Ffpwhu;fs;? 

(1) epfo;epiy Nrit toq;Feu; (Online Service Provider)  

(2) nka;epfu; r%fk; (Virtual Community)  

(3) Eiothapy;fs;; (Portals) 

(4) cs;slf;f toq;Feu;fs; (Content Providers) 

(5) jfty; jufu;fs; (Information Brokers) 

 

49. xU epWtdj;jpw;Fk; mjd; thbf;ifahsu;fSf;Fk; ,ilNaahd jfty;njhlu;Gf;fhd Gjpa 

miytupirfis (Channel) gpd;tUtdtw;Ws;; vJ cUthf;FfpwJ? 

(1) thbf;ifahsu; cwT Kfhikj;Jt Kiwik (Customer Relationship Management  System) 

(2) vf;];l;uhnel; (Extranet) 

(3) epWtd ts jpl;lkply; Kiwik (Enterprise Resource Planning System) 

(4) ,izak; (Internet) 

(5) tpepNahfr; rq;fpyp Kfhikj;Jt Kiwik (Supply Chain Management Systems 

 

50. AlphaGo vdg;gLk; newpKiw gad;gLj;jg;gLtJ gpd;tUtdtw;Ws;.. 

(1) nraw;if FWfpa Ez;zwpT (Artificial narrow intelligence) nfhz;l ,ae;jpuq;fSf;F 
(2) nraw;if Ez;zwptpd; typikia mjpfupf;f 

(3) nraw;if nghJ Ez;zwpT (Artificial general intelligence) nfhz;l ,ae;jpuq;fs; 
(4) gy Jiwfspy; Ntiy nra;Ak; jpwd; nfhz;l ,ae;jpuq;fs; 

(5) mrpNkh (Asimo) vdg;gLk; NuhNgh 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      


