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ABSTRACT

Institutions adopt different approaches to teaching
introductory courses in Computer Science and
Engineering. There is an ongoing debate regarding the
best way of introducing students, both majors and
non-majors, to the fundamentals of the discipline.
Middle East Technical University Department of
Computer Engineering has recently redesigned its
introductory course for the majors. The new approach
aims at both developing computing literacy and
improving skills for abstract procedural thinking. For
the latter the functional programming paradigm
provides a convenient vehicle. The experience gained
from the 1996-97 Fall semester offering, although
limited, is found encouraging.

�� *LULú

%LOJLVD\DU %LOLPL YH 0�KHQGLVOL÷L �%%0� ROJXQODúPD
V�UHFLQL \DúD\DQ ELU GLVLSOLQGLU� 0�IUHGDW SURJUDPODUÕ
V�UHNOL ELU GH÷LúLP LoLQGHGLU� 'LVLSOLQLQ JHOLúPH
V�UHFLQH LOLúNLQ NDSVDPOÕ ELU UDSRUXQ |]HWL >�@¶GH�
VWDQGDUW ELU P�IUHGDW PRGHOL ROXúWXUPD oDEDODUÕQÕQ
\HQL ELU �U�Q� >�@¶GH \HU DOPDNWDGÕU� hQLYHUVLWH\H \HQL
EDúOD\DQ |÷UHQFLOHULQ %%0 DODQÕQGD DOGÕNODUÕ LON NUHGLOL
GHUVLQ NDSVDPÕQÕQ QH ROPDVÕ YH QDVÕO ELU \DNODúÕPOD
YHULOPHVL JHUHNWL÷L DNDGHPLN oHYUHOHUGH \R÷XQ RODUDN
WDUWÕúÕOPDNWDGÕU� %X ELOGLUL\H NRQX RODQ JLULú GHUVL >�@¶GH
önerilen modelle uyumludur.

%X ELOGLULGH GLOH JHWLULOHQ J|U�úOHUL VRPXWODúWÕUPDN
DPDFÕ\OD |÷UHQFLOHULPL]LQ HY |GHYL RODUDN o|]G�NOHUL
ELU SUREOHPGHQ \DUDUODQDFD÷Õ]� 3UREOHP nxn¶OLN ERú ELU
VDWUDQo WDKWDVÕQÕ HQ oRN k  tane at kullanarak
NDSODPDNWÕU� 7DKWD �]HULQH NRQXODQ ELU DWÕQ EXOXQGX÷X
YH WHKGLW HWWL÷L NDUHOHU NDSODQPÕú VD\ÕOPDNWDGÕU� $WODUÕQ
ELUELULQL WHKGLW HGLS HWPHPHVL |QHPOL GH÷LOGLU� %X
SUREOHP LoLQ 6FKHPH GLOLQGH \D]ÕOPÕú ELU SURJUDP
ùHNLO �¶GH VXQXOPDNWDGÕU� 6XQXODQ NRG ELU |÷UHQFLQLQ
|GHYLQGHQ ED]Õ ELoLPVHO GH÷LúLNOLNOHU \DSÕODUDN
X\DUODQPÕúWÕU� .XOODQÕODQ \|QWHP backtracking HVDVÕQD
GD\DQPDNWDGÕU� %DúDUÕVÕ]OÕNOD VRQXoODQDQ DGÕP JHUL
DOÕQPDNWD YH EDúND ELU DOWHUQDWLI GHQHQPHNWHGLU�

�� *LULú 'HUVL 1HOHUL $PDoODPDOÕ" .DSVDPÕ 1H

2OPDOÕ"

g÷UHQFL\H ND]DQGÕUPDN LVWHGL÷LPL] \HWHQHNOHU NÕVDFD�
YHULOHQ ELU SUREOHP EHOLUWLPLQL DQODPD� SUREOHPL GH÷LúLN
soyutlama düzeylerinde analiz etme, alternatif
çözümler üretme, bu çözümleri bilgisayar üzerinde
VÕQDPD YH EX VÕQDPDQÕQ VRQXoODUÕQÕ GH÷HUOHQGLUPH
\HWHQHNOHULGLU� 'DKDVÕ� |÷UHQFL EX oDOÕúPD LoLQGH
\DUDWÕFÕOÕN \|Q�Q� NXOODQPDOÕ� ]LKLQVHO \HWHQHNOHULQL
]RUODPDOÕ� \DSWÕ÷Õ LúWHQ ]HYN DOPDOÕ YH H÷LWLP KD\DWÕQÕQ
EXQGDQ VRQUDNL DúDPDODUÕ LoLQ PHUDN YH KHYHVL
X\DQPDOÕGÕU�

g÷UHQFL NDUúÕODúWÕ÷Õ ELU SUREOHPL oRN VD\ÕGD N�o�N
DGÕPODU DWDUDN GH÷LO D] VD\ÕGD E�\�N DGÕPODU DWDUDN
o|]PH\H oDOÕúPDOÕGÕU� gUQH÷LQ� WDKWDQÕQ EHOLUOL ELU
NDSODQPD NRQILJ�UDV\RQXQGDQ \HQL ELU DWÕQ
NRQXOPDVÕ\OD EDúND ELU NRQILJ�UDV\RQD JHoLúL WHN ELU
LúOHP DGÕPÕ RODUDN G�ú�QHELOPHOL YH EX ILNUL GR÷UXGDQ
LIDGH HGHELOPHOLGLU� 2 KDOGH |÷UHQFL\H YHUHFH÷LPL]
DUDo RQXQ E�\�N DGÕPODUÕ DQODPOÕ DOW�SUREOHPOHULQ
o|]�POHUL RODUDN D\UÕ D\UÕ LIDGH HWPHVLQL YH EXQODUÕ
\DSD\ HQJHOOHUH PDUX] NDOPDGDQ DNÕFÕ ELU úHNLOGH
ELUOHúWLUPHVLQL NROD\ODúWÕUPDOÕGÕU� .ÕVDFD |÷UHQFLQLQ
VHQWH] \DSPD \HWHQH÷LQL DUWWÕUDQ ELU DUDo
istenmektedir.

*LULú GHUVLQLQ ELU SURJUDPODPD GHUVLQH� EXQXQ GD
bir programlama dilinde kodlama dersine
LQGLUJHQPHVLQH NDUúÕ\Õ]� g÷UHQFLOHULPL]H J�QO�N
KD\DWODUÕQGD NDUúÕODúDFDNODUÕ WHNQRORML\L �LOHULGH
DODFDNODUÕ GHUVOHUH VÕNoD J|QGHUPH \DSDUDN GD ROVD�
WDQÕWPDN GXUXPXQGD\Õ]� 'HUVLQ ELU NÕVPÕ EX QHGHQOH
|÷UHQFL\L EL]]DW NXOODQGÕ÷Õ YH\D VÕNoD EDKVLQL GX\GX÷X
teknolojiler konusunda bilgilendiren bir “genel kültür”
GHUVL KDOLQGH LúOHQPHOLGLU�

g÷UHQFLOHUH ND]DQGÕUPD\Õ DPDoODGÕ÷ÕPÕ] WHPHO
NDYUDPODU úXQODUGÕU� DOJRULWPD� ELU DOJRULWPDQÕQ ]DPDQ
YHULPOLOL÷L� |]\LQHOHPH\OH IRQNVL\RQ WDQÕPÕ�
IRQNVL\RQODU �]HULQGH LúOHP \DSPD� \RUGDPVDO
soyutlama, veri tipi soyutlama, özyinelemeli veri
\DSÕODUÕ� %X NDYUDPODUÕ YHULUNHQ IRQNVL\RQHO
SURJUDPODPD SUDWL÷LQGHQ \DUDUODQÕOPDOÕ YH |÷UHQFLOHULQ
EX NDYUDPODUÕ KLVVHWPHOHUL YH NXOODQPDODUÕ
VD÷ODQPDOÕGÕU� <RNVD |÷UHQFLOHUGHQ EX NDYUDPODUOD
LOJLOL WHUPLQRORMLN WDQÕPODUÕ H]EHUOHPHOHUL
LVWHQPHPHOLGLU� 'DKD VRQUDNL GHUVOHU EX NDYUDPODUÕ
WHNQLN D\UÕQWÕODUÕ\OD LúOH\HUHN SHNLúWLUHFHNWLU�

3. Niçin Fonksiyonel Programlama?
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3URJUDPODPD GLOL� SUREOHPLQ G�Q\DVÕ LOH ELOJLVD\DUÕQ
G�Q\DVÕQÕ ELUELULQH ED÷OD\DQ ELU RUWDP VXQDU� 'LO
LúOHPFLVL� EX ED÷ODQWÕQÕQ JHUHNWLUGL÷L oHYLUL YH�YH\D
\RUXPODPD LúOHYOHULQL \HULQH JHWLULU� 'LOLQ SUREOHP
G�Q\DVÕQD \DNÕQ ROPDVÕ� ELU \DQGDQ o|]�P
\|QWHPLPL]L LIDGH HWPHPL]L YH EXQX GL÷HU LQVDQODUD GD
LOHWPHPL]L NROD\ODúWÕUÕUNHQ |WH \DQGDQ ELOJLVD\DU
ND\QDNODUÕQÕ HQ YHULPOL úHNLOGH NXOODQPDPÕ]Õ
]RUODúWÕUÕU� 'LOLQ ELOJLVD\DUÕQ G�Q\DVÕQD \DNÕQ ROPDVÕ
LVH WHUVLQH ELU HWNL \DUDWÕU� %X WDUWÕúPD NDSVDPÕQGD�
\HOSD]HQLQ DOW XFXQGD ELUOHúWLULFL GLOOHULQL� �VW XFXQGD
LVH NÕVÕW SURJUDPODPD GLOOHULQL G�ú�QHELOLUL]� %LOJLVD\DU
ND\QDNODUÕQÕ YHULPOL úHNLOGH NXOODQPDN ELUoRN
endüstriyel uygulama için kritik öneme sahiptir ve
P�KHQGLVOLN H÷LWLPLQLQ EXQX J|]DUGÕ HWPHVL
G�ú�Q�OHPH]� $QFDN EDúODQJÕo G�]H\LQGH YHULPOLOLN
NDYUDPÕQÕQ DVLPWRWLN DQODPÕ\OD VÕQÕUOÕ WXWXOPDVÕ
\HWHUOLGLU� øON GLOLQ \HOSD]HQLQ DOW XFXQD \DNÕQ LPSHUDWLI
ELU GLO ROPDVÕ �%DVLF� 3DVFDO� )RUWUDQ� & YE�� |÷UHQFLQLQ
VR\XW G�ú�QPH J�F�Q� NÕVÕWOD\ÕFÕ ELU HWNL \DSPDNWDGÕU�
o�QN� |÷UHQFL SUREOHPLQ o|]�P�Q� G�ú�N VR\XWODPD
G�]H\LQGHNL LúOHPOHU FLQVLQGHQ LIDGH HWPH\H
]RUODQPDNWDGÕU� <HOSD]HQLQ �VW XFXQD \DNÕQ RODQ�
|UQH÷LQ 3URORJ JLEL PDQWÕNVDO GLOOHUGH LVH
SURJUDPODPD� SUREOHPLQ ELOJLVD\DUGD LúOHWLOHELOLU ELU
belirtimini ifade etmeye yönelik deklaratif bir tarz
DOPDNWDGÕU� (QG�VWULGH EHOLUWLPOHPH� SURWRWLSOHPH�
GR÷UXODPD� RWRPDWLN NRG �UHWPH JLEL X\JXODPDODU
DoÕVÕQGDQ GHNODUDWLI SURJUDPODPDQÕQ |QHPL DoÕNWÕU�
$QFDN EDúODQJÕo G�]H\LQGHNL |÷UHQFLQLQ VR\XW
G�]H\GH IDNDW \RUGDPVDO G�ú�QPH \HWHQH÷LQL
JHOLúWLUPHN GDKD |QFHOLNOL ELU KHGHIWLU� <HOSD]HQLQ
RUWDODUÕQGD J|UG�÷�P�] IRQNVL\RQHO SURJUDPODPD
dilleri hem algoritmik süreçlerin ifadesine hem de
GHNODUDWLI WDU]D \DWNÕQOÕN J|VWHUPHNWHGLU� )RQVL\RQHO
SDUDGLJPD\Õ EDúODQJÕo G�]H\L LoLQ FD]LS KDOH JHWLUHQ
GL÷HU |]HOOLNOHU DúD÷ÕGDNL SDUDJUDIODUGD
DoÕNODQPDNWDGÕU�

)RQNVL\RQHO SURJUDPODPD IRQNVL\RQ WDQÕPODPD YH
X\JXODPDQÕQ HQ WHPHO LúOHPOHU ROGX÷X ELU
SURJUDPODPD SDUDGLJPDVÕGÕU� %X SDUDGLJPDGD
GH÷LúNHQOHU PDWHPDWLNWHNL GH÷LúNHQOHUGHQ�
IRQNVL\RQODU PDWHPDWLNWHNL IRQNVL\RQODUGDQ IDUNVÕ]
GDYUDQÕU� )RQNVL\RQODU \D\JÕQ ELU GH\LPOH ³ELULQFL VÕQÕI
YDWDQGDú´ VWDW�V�QGHGLU� GDKD DoÕN ELU GH\LúOH
IRQNVL\RQODU EDúND IRQVL\RQODUD JLUGL RODELOLUOHU YH ELU
IRQNVL\RQ X\JXODPDVÕQÕQ VRQXFX RODUDN �UHWLOHELOLUOHU�
%LU SURJUDP� LPSHUDWLI SDUDGLJPDGD ROGX÷X JLEL EHOOHN
LoHUL÷LQL GH÷LúWLUHQ DGÕPODUÕQ VÕUDODQPDVÕQGDQ GH÷LO�
EHOLUOL ELU UHIHUDQV RUWDPÕQGD \DSÕODQ WDQÕPODPDODU YH
KHVDSODQDQ LIDGHOHUGHQ ROXúPDNWDGÕU� %LU SURJUDPÕQ
oDOÕúWÕUÕOPDVÕ� ELU LIDGHQLQ PHYFXW UHIHUDQV RUWDPÕQGD
KHVDSODQPDVÕQGDQ LEDUHWWLU�

gUQH÷LQ� ùHNLO �¶GHNL SURJUDP � DGHW IRQNVL\RQ
WDQÕPÕQGDQ LEDUHWWLU� (Q �VW G�]H\GH kapla DGÕ YHULOHQ
IRQNVL\RQ EXOXQPDNWDGÕU� 'L\HOLP NL �[�¶OLN ELU WDKWDQÕQ
� DWOD NDSODQPDVÕ SUREOHPLQLQ o|]�P� (kapla 5 6)
LIDGHVLQLQ KHVDSODQPDVÕ VRQXFXQGD HOGH HGLOPHNWHGLU�
%X LIDGHQLQ DQODPÕ kapla  fonksiyonunun 5 ve 6
DUJ�PDQODUÕQD X\JXODQPDVÕGÕU� %X X\JXODPD

WDQÕPODQPÕú GL÷HU IRQNVL\RQODUÕQ X\JXODQPDVÕQÕ GD
içermektedir.

'LOLQ VHPDQWLN NXUDOODUÕ� |÷UHQFLQLQ PDWHPDWLNVHO
VH]JLVLQH EDúYXUXODUDN LQDQGÕUÕFÕ ELU WDU]GD
DoÕNODQDELOPHNWHGLU� hONHPL]GH PHUNH]L VLVWHPOH %%0
LOH LOJLOL E|O�POHUH \HUOHúWLULOHQ |÷UHQFLOHULQ PDWHPDWLN
WHPHOOHUL J|UHFHOL RODUDN L\L GXUXPGDGÕU� g÷UHQFLOHULQ
PDWHPDWLN NDYUDPODUÕQD \DWNÕQOÕNODUÕ IRQNVL\RQHO
SDUDGLJPD \DNODúÕPÕQÕQ \DUDUODQGÕ÷Õ ELU NDOGÕUDo
QRNWDVÕ ROPDNWDGÕU� $\QÕ ]DPDQGD |÷UHQFLOHULQ OLVH
PDWHPDWLN ELOJLOHUL LoLQGH \HU DODQ IRQNVL\RQ WDQÕPODPD
YH X\JXODPD NDYUDPODUÕQÕQ IRUPHOOHúWLULOPHVL� N�PH YH
GL]L NDYUDPODUÕQD� VHPEROLN PDQWÕN LúOHPOHULQH YH
W�PHYDUÕP PHNDQL]PDVÕQD RSHUDV\RQHO \RUXP
ND]DQGÕUÕOPDVÕ |÷UHQFLOHULQ PDWHPDWLN \|Q�QGHQ
ROJXQODúPDODUÕQD NDWNÕGD EXOXQPDNWDGÕU� ùHNLO �¶GHNL
SURJUDPGD� DQÕODQ PDWHPDWLNVHO NDYUDPODUÕQ ELU oR÷X
URO R\QDPDNWDGÕU�

%LU SURJUDPÕQ ]DPDQ YHULPOLOL÷L� JLUGL E�\�NO�÷�Q�Q
ELU IRQNVL\RQX RODUDN� oR÷X ]DPDQ DoÕNOÕNOD
görülebilmektedir. Çünkü verimlilik analizi fonksiyon
X\JXODPDODUÕQÕQ VD\ÕOPDVÕQD LQGLUJHQPHNWHGLU�

4. Hangi Programlama Dili?

*LULú GHUVLQLQ DPDFÕQÕQ KHUKDQJL ELU SURJUDPODPD
GLOLQL |÷UHWPHN ROPDGÕ÷ÕQÕ VDYXQX\RUX]� $QFDN ELU
SUREOHPL o|]PHN LoLQ ELU \|QWHP WDVDUOD\DQ |÷UHQFLQLQ
EXQX ELOJLVD\DUGD oDOÕúWÕUPDVÕ LoLQ ELU DUDFD
JHUHNVLQLPL YDUGÕU� %L]H J|UH EX Lú LoLQ HQ X\JXQ DUDo
bir fonksiyonel programlama dilidir. Belirli bir
programlama dilinin seçimi ise taktik düzeyde bir
NDUDUGÕU� %LUoRN H÷LWLP NXUXPXQGD EDúODQJÕo
G�]H\LQGH NXOODQÕODQ IRQNVL\RQHO GLOOHU DUDVÕQGD
6FKHPH� 0LUDQGD� 0/ YH +DVNHOO VD\ÕODELOLU� %X GLOOHULQ
KHU ELUL GHUV NDSVDPÕQGD YXUJXODQDQ NDYUDPODUÕ
GR÷UXGDQ GHVWHNOHPHNWHGLU� %L]LP 6FKHPH GLOLQL
seçmemize etken olan nedenleri iki grup halinde
belirtebiliriz: dilin kendi özellikleri  ve  pragmatik
|Oo�WOHU� 3UDJPDWLN |Oo�WOHU DUDVÕQGD úXQODUÕ VD\DELOLUL]�

a) GLOLQ NXOODQÕPÕQGD� GDKD |QHPOLVL IRQNVL\RQHO
SDUDGLJPDGD� GHQH\LPOL |÷UHWLP �\HOHUL YH
\DUGÕPFÕODUÕQÕQ PHYFXW ROPDVÕ�

b) GLOL HVDV DODQ �VW�Q NDOLWHOL ELU GHUV NLWDEÕQÕQ YH
EDúODQJÕo G�]H\LQGHNL GL÷HU ND\QDNODUÕQ EXOXQPDVÕ�

c) GLO LúOHPFLVLQLQ OLVDQV VRUXQODUÕQD \RO DoPDGDQ HOGH
HGLOHELOLU� NRS\DODQDELOLU YH |÷UHQFLOHULQ
HULúHELOHFHNOHUL SODWIRUPODUD WDúÕQDELOLU ROPDVÕ�

0RGHUQ ELU /LVS W�UHYL RODQ 6FKHPH H÷LWLP
DPDFÕ\OD ELU oRN NXUXPGD NXOODQÕOPDNWDGÕU� 6FKHPH
GLOLQLQ HQ ROXPOX EXOGX÷XPX]� DVOÕQGD GL÷HU
IRQNVL\RQHO GLOOHUFH GH SD\ODúÕODQ |]HOOL÷LQL NÕVDFD
ú|\OH EHOLUWHELOLUL]� LIDGHGH EDVLWOLN YH J�oO�O�÷�Q ELU
DUDGD ROPDVÕ�

Basit sözdizim: 'LOLQ VHQWDNVÕ WDVDUODQÕUNHQ
PLQLPDOLVW ELU \DNODúÕP L]OHQPLúWLU� %X QHGHQOH
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|÷UHQFLOHU GLOLQ \D]ÕP NXUDOODUÕQÕ ]DKPHWVL]FH
|÷UHQPHNWHGLUOHU� øON GHUV VDDWLQLQ VRQXQGD EDVLW
PDWHPDWLNVHO KHVDSODPDODUÕ \DSDU GXUXPD
JHOPHNWHGLUOHU� 'DKD VRQUD GLOLQ ELU |]HOOL÷L WDQÕWÕOÕUNHQ
EXQD LOLúNLQ V|]GL]LP \DSÕVÕ |÷UHQFLOHUL
úDúÕUWPDPDNWDGÕU� o�QN� VHQWDNV GLOL WDVDUOD\DQODUÕQ
HVWHWLN DQOD\ÕúÕQD ED÷OÕ WHUFLKOHUOH GH÷LO PLQLPDOLVW
LONH\H J|UH EHOLUOHQPHNWHGLU� 9HUL WLSOHULQLQ VDGHOL÷L YH
GLQDPLN RODUDN GHQHWOHQPHVL� GLO LúOHPFLVLQLQ KÕ]
�JHUHN GLO LúOHPFLVLQLQ �UHWL÷L NRGXQ KÕ]OÕOÕ÷Õ JHUHNVH GLO
LúOHPFLVLQLQ NHQGL LúLQL GDKD KÕ]OÕ YH NROD\ \DSPDVÕ
DQODPÕQGD� ND\JÕVÕQGDQ ND\QDNODQDQ D\UÕPODUOD
|÷UHQFLQLQ NDIDVÕQÕQ PHúJXO HGLOPHPHVLQL
VD÷ODPDNWDGÕU� gUQH÷LQ� |÷UHQFLQLQ WDPVD\Õ UHHO VD\Õ
D\UÕPÕQÕ |÷UHQPHVL� GH÷LúNHQOHULQL EXQD J|UH
WDQÕPODPDVÕ YH EX IDUNÕ KHU DQ NDIDVÕQGD FDQOÕ
WXWPDVÕ� VD\ÕVDO KDVVDVL\HW V|] NRQXVX ROPDGÕNoD�
gerekmemektedir. Öte yandan prefix notasyonu
LúOHoOHULQ |QFHOLN YH ELUOHúPH |]HOOLNOHULQL KDWÕUGD WXWPD
VRUXQXQX RUWDGDQ NDOGÕUPDNWDGÕU� .ÕVDFD� ]RUXQOX ELU
nedeni olmayan, sadece konvansiyon olarak
|÷UHQLOPHVL JHUHNHQ NXUDOODU HQ D]D LQGLUJHQPLúWLU�
%|\OHFH |÷UHQFL W�P GLNNDWLQL o|]�P \|QWHPLQLQ
PDWHPDWLNVHO |]�QH \RUGDPVDO ELU EDNÕú DoÕVÕ\OD
yöneltebilmektedir.

(WNLOHúLPOL RUWDP� 'LOLQ JHUoHNOHúWLULPLQGH VÕNoD
L]OHQHQ \RO \RUXPODPDGÕU� <RUXPOD\ÕFÕ LOH HWNLOHúLPOL
RODUDN oDOÕúPD RUWDPÕ JHULELOGLULP DOPD\Õ
oDEXNODúWÕUGÕ÷ÕQGDQ |÷UHQPH V�UHFL KÕ]ODQPDNWDGÕU�
(WNLOHúLPOL RUWDP |÷UHQFL\L GH÷LúLN VHoHQHNOHU
�UHWPH\H YH EXQODUÕ KHPHQ GHQHPH\H WHúYLN
HWPHNWHGLU� +DWD PHVDMODUÕ WHN ELU ND\QDNWDQ
oÕNPDNWDGÕU� 'HUOHPH� ED÷ODPD JLEL X÷UDúÕODQ
SUREOHPOH LOJLVL ROPD\DQ LúOHPOHU \RNWXU� +DWWD LON
DOÕúWÕUPDODUGD HGLW|U NXOODQPD\D GDKL JHUHN \RNWXU�

Scheme, Lisp ailesi içinde en çok Common Lisp’e
\DNÕQGÕU� 6FKHPH� ELU HQG�VWUL VWDQGDUGÕ RODQ
Common Lisp’ten çok daha sade olmakla birlikte
H÷LWLP DPDFÕ\OD VÕQÕUODQGÕUÕOPÕú ELU R\XQFDN GLO GH÷LO�
aksine güçlü bir algoritmik programlama dilidir. Güncel
WXWXODQ ELU UHIHUDQV GRN�PDQÕ >�@ YH EXQD GD\DOÕ ELU
UHVPL VWDQGDUGÕ �,((( ���������� PHYFXWWXU� %RO
PLNWDUGD |UQHN NRG HOGH HWPHN P�PN�QG�U� +Õ]OÕ
LOHUOH\HQ |÷UHQFLOHU NHQGL EDúODUÕQD 6FKHPH GLOLQLQ
|]HOOLNOHULQL NHúIH oÕNPDNWDGÕUODU� $\UÕFD� |÷UHWLPGH
NXOODQÕODQ GLOLQ HQG�VWUL\HO ED÷ODQWÕVÕ RODQ ELU GLO ROPDVÕ
|÷UHQFL PRWLYDV\RQXQX ROXPOX \önde etkilemektedir.

;;; nxn'lik satranc tahtasini
;;; en cok k atla kapla:
(define (kapla n k)
  (yerlestir k (bos-tahta n n)
               (bos-tahta n n)))

; k ati mumkun 'hamleler'le 'yerlestir'erek
;'aciklar'i kapat:
(define (yerlestir k aciklar hamleler)
  (cond
  ((null? aciklar) '())
  ((= k 0) 'basarisiz)
  ((> (length aciklar) (* 9 k)) 'basarisiz)

  ((null? hamleler) 'basarisiz)
  (else
    (let ((alt-cozum (yerlestir (- k 1)
            (kalan aciklar (car hamleler))
            (cdr hamleler))))
      (if (equal? alt-cozum 'basarisiz)
          (yerlestir k aciklar
                       (cdr hamleler))
          (cons (car hamleler)
                alt-cozum))))))

; 'konum' konumuna bir atin konulmasindan
; sonra acik 'kalan' kareler:
(define (kalan aciklar konum)
  (let ((kapali (kapat konum)))
    (filter (lambda (a)
                (not (member a kapali)))
            aciklar)))

; 'konum' karesindeki atin kapattigi
; kareler:
(define (kapat konum)
  (let ((sutun (car konum))
        (satir (cdr konum)))
    (list konum
          (cons (- sutun 1) (- satir 2))
          (cons (- sutun 1) (+ satir 2))
          (cons (+ sutun 1) (- satir 2))
          (cons (+ sutun 1) (+ satir 2))
          (cons (- sutun 2) (- satir 1))
          (cons (- sutun 2) (+ satir 1))
          (cons (+ sutun 2) (- satir 1))
          (cons (+ sutun 2) (+ satir 1)))))

;;; Destekleyici Fonksiyonlar
; l1 ve l2 kümelerinin kartezyen carpimi:
(define (carp l1 l2)
  (if (empty? l1) '()
      (append
        (map (lambda (s)
                (cons (car l1) s)) l2)
        (carp (cdr l1) l2))))

; [p,q] tamsayi araligini uret:
(define (aralik p q)
  (if (> p q) '()
      (cons p (aralik (+ p 1) q))))

; n1xn2 boyutlarinda bos bir tahta yarat:
(define (bos-tahta n1 n2)
  (carp (aralik 1 n1) (aralik 1 n2)))

ù(.ø/ �� gUQHN ELU 6FKHPH ³SURJUDPÕ´�
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%LU SURJUDPODPD GLOLQL H÷LWLP DPDoOÕ NXOODQÕUNHQ
\HQL EDúOD\DQ |÷UHQFL\H ED]Õ �VW G�]H\ YHUL WLSOHUL
�|UQH÷LQ GR÷DO GLOOHUOH LOJLOL RODUDN NHOLPH� F�POH JLEL
YHUL WLSOHUL� VXQXOPDVÕ� |÷UHQFLQLQ GLOLQ DQODúÕOPDVÕ
QLVSHWHQ ]RU D\UÕQWÕODUÕQD ER÷XOPDGDQ LOJLQo
SUREOHPOHUOH X÷UDúPDVÕQÕ VD÷ODPDNWDGÕU� 'HUVLQ LOHUL
DúDPDODUÕQGD EX YHUL WLSOHULQLQ \LQH GLOLQ NHQGL
RODQDNODUÕ\OD QDVÕO JHUoHNOHúWLULOGL÷LQL J|VWHUPHN KHP
|÷UHQFLQLQ WHNQLN ELOJLVLQL SHNLúWLUPHNWH KHP GH
|÷UHQFL\H ³X\JXODPD DODQÕQD X\JXQ |]HO QRWDV\RQ
\DUDWPD´ NDYUDPÕQÕ KLVVHWWLUPHNWHGLU� �6WDQGDUG GLOL
ELOHQ RNX\XFXODUÕQ LQFHOHPHVLQL NROD\ODúWÕUPDN
DPDFÕ\OD� ùHNLO �¶GHNL SURJUDPGD |÷UHQFLOHUH
VD÷ODQDQ NXOODQÕPÕ GDKD NROD\ IRQNVL\RQODU \HULQH
EXQODUÕQ VWDQGDUG NDUúÕOÕNODUÕQD \HU YHULOPLúWLU��

5. ODTÜ Deneyimi

2UWD 'R÷X 7HNQLN hQLYHUVLWHVL %LOJLVD\DU 0�KHQGLVOL÷L
%|O�P� ������� |÷UHWLP \ÕOÕQÕQ ELULQFL G|QHPLQGHQ
EDúOD\DUDN &(1*��� NRGOX ³%LOJLVD\DU 0�KHQGLVOL÷L
.DYUDPODUÕQD *LULú´ GHUVLQLQ \HQL \DNODúÕP YH LoHULNOH
YHULOPHVLQL EHQLPVHGL� %X ELOGLULQLQ \D]DUODUÕ� �o
DUDúWÕUPD J|UHYOLVLQLQ \DUGÕPÕ\OD GHUVL \�U�WW�OHU� ��
ELULQFL VÕQÕI |÷UHQFLVL� LNL JUXS KDOLQGH KDIWDGD �o VDDW
GHUVH JLUGLOHU� EHú JUXS KDOLQGH KDIWDGD LNL VDDW Lú
LVWDV\RQX ODERUDWXYDUÕQGD oDOÕúWÕODU� %X ODERUDWXYDUÕQ
LPNDQODUÕ� �� 6XQ Lú LVWDV\RQX YH ELU GRV\D
VXQXPFXVXQGDQ ROXúPDNWDGÕU� /DERUDWXYDU VDDWOHUL
GÕúÕQGD |÷UHQFLOHU E|O�P�Q YH �QLYHUVLWHQLQ GL÷HU
RODQDNODUÕQGDQ� |]HOOLNOH 3& ODERUDWXYDUODUÕQGDQ�
\DUDUODQGÕODU�

'|QHPLQ LON G|UW KDIWDVÕQGD ELOJLVD\DU PLPDULVL�
LúOHWLP VLVWHPL YH GL÷HU VLVWHP \D]ÕOÕPODUÕ DQD
KDWODUÕ\OD GHUVOHUGH DQODWÕOGÕ� /DERUDWXYDU VDDWOHULQGH
|÷UHQFLOHUH ELOJLVD\DUÕQ WHPHO SDUoDODUÕ WDQÕWÕOGÕ� 8QL[
LúOHWLP VLVWHPL� ; SHQFHUHOHPH RUWDPÕ YH EXQGDQ
VRQUD VÕNoD NXOODQDFDNODUÕ SURJUDPODU �vi editörü, tin,
elm YE� KDEHUOHúPH \D]ÕOÕPODUÕ JLEL� WHPHO NXOODQÕP
G�]H\LQGH |÷UHWLOGL�

'|QHPLQ NDODQ RQ KDIWDVÕ ER\XQFD IRQNVL\RQHO
SDUDGLJPD\D GD\DOÕ RODUDN WHPHO SURJUDPODPD H÷LWLPL
\DSÕOGÕ� %X DúDPDGD GHUV NLWDEÕ RODUDN >�@� \DUGÕPFÕ
ND\QDN RODUDN >�@ NXOODQÕOGÕ� g÷UHQFLOHU GHUVOHUGH
NDYUDPODUOD WDQÕúWÕODU� ODERUDWXYDUGD EX NDYUDPODUÕ
JHUHNWLUHQ SUREOHPOHUL ELOJLVD\DU EDúÕQGD ELUH\VHO
oDOÕúDUDN DVLVWDQODUÕQ J|]HWLPL DOWÕQGD o|]G�OHU�
3UREOHPOHUGH VD\ÕVDO YH VHPEROLN KHVDSODPD\D HúLW
D÷ÕUOÕN YHULOGL�

g÷UHQFLOHULQ NDUQH QRWODUÕ� �o HY |GHYL� ODERUDWXYDU
|GHYOHUL� LNL DUD VÕQDY YH ELU ILQDO VÕQDYÕQÕQ ELOHúNHVL
RODUDN RUWD\D oÕNWÕ� 2UWD�JHoHU DQODPÕQD JHOHQ && YH
�]HULQGH QRW DODQODU ��� RUDQÕQGD\NHQ GHUVL
WHNUDUODPDN ]RUXQGD NDODQODUÕQ RUDQÕ ���¶GD NDOGÕ�

g÷UHWLP HOHPDQODUÕ YH |÷UHQFLOHU DUDODUÕQGD
NHVLQWLVL] LOHWLúLP LoLQ E|O�P�Q RUWDN GRV\D VLVWHPLQGH
NXUXOX ELU KDEHUOHúPH JUXEXQGDQ� HOHNWURQLN SRVWD
RODQD÷ÕQGDQ YH world wide web¶GHQ \DUDUODQGÕODU�

(Ders ile ilgili www VD\IDVÕQD
http://www.ceng.metu.edu.tr 85/¶LQGHQ XODúÕODELOLU� �

%|O�PGH D\QÕ G|QHP YHULOHQ &(1*��� NRGOX
\|QOHQGLUPH GHUVL� D\QÕ |÷UHQFL JUXEXQD ELOJL
WHNQRORMLOHUL� ELOJLVD\DU P�KHQGLVOL÷L GLVLSOLQL YH
PHVOH÷L� �QLYHUVLWH YH E|O�P KDNNÕQGD WDQÕWÕFÕ ELOJLOHU
YHUPHVLQLQ \DQÕVÕUD ELOJLVD\DU RNXU�\D]DUOÕ÷Õ� ,QWHUQHW
NXOODQÕPÕ JLEL EHFHULOHU GH ND]DQGÕUDUDN &(1*���
dersini bütünledi.

Bir dönemlik deneyim kesin sonuçlardan söz etmek
LoLQ HOEHWWH NL NÕVDGÕU� øOHUL VÕQÕIODUGDNL |÷UHQFLOHULQ
|]�POHPHNWH ]RUODQGÕ÷Õ NDYUDPODUÕ \HQL EDúOD\DQ
|÷UHQFLOHULQ E�\�N ELU GR÷DOOÕNOD EHQLPVH\LS
NXOODQGÕNODUÕQÕ J|UG�N� $NDGHPLN EDúDUÕODUÕQÕQ
|WHVLQGH� |÷UHQFLOHULPL]GH G|QHP ER\XQFD
J|UG�÷�P�] úHYN YH KH\HFDQ GR÷UX \ROGD
ROGX÷XPX]D GDLU EL]GH ELU NXúNX EÕUDNPDPÕúWÕU�

7(ù(..h5

'HUVLQ LúOHQLúLQGH |QHPOL NDWNÕODUÕ RODQ DUDúWÕUPD
J|UHYOLOHUL øONHU $OWÕQWDú� 6HOoXN ùHQNXO YH +DVDQ
8OXVR\¶D WHúHNN�U HGHUL]�
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