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ABSTRAK 

Aplikasi /Jk untuk kaedah kecerunan konjugat tak kuadratik diperluaskan 

lagi melalui kajian kaedah Hestenes-Stiefel (1952), Fletcher-Reeves (1964) dan Polak
Ribiere-Polyak (1967). Sejak itu, segala pengubahsuaian dan pengemaskinian kaedah 
ahli-ahli metematik yang lain seperti Liu-Storey (LS), Dai-Yuan (DY), Dai-Liao (DL), 
Yabe-Takano (YT),Gilbert-Nocedal (GN), Hu-Storey (HuS), Touati-Ahmed-Storey 
(TaS), Birgin-Martinez (BM), Andrei (A) dan lain-lain telah dihasilkan. Oleh itu 

kajian ini menggunakan perisian Maple 12 untuk membandingkan lapan variasi /Jk 

iaitu Hestenes-Stiefel (HS), Fletcher-Reeves (FR), Daniel (DN), Polar-Ribiere dan 
Polyak (PRP), Fletcher (CD), Liu-Storey (LS), Nazareth (NZ) dan Dai-Yuan(DY) 
yang dikaji dari segi gaya penumpuan titik minimum oleh kaedah masing-masing 
dalam gambar rajah 3D dan 2D, jumlah lelaran terbanyak dan jumlah ralat. Selain itu, 
kaedah-kedah tersebut diuji dengan 50 fungsi yang terkenal dengan menggunakan 
garis carian Armijo untuk mengira panjang langkah. Penemuan daripada kajian ini 
adalah dapat membezakan kaedah siapakah yang sentiasa dapat memberi penumpuan 
titik minimum dengan lebih tepat, dan cepat menumpu dengan bilangan lelaran yang 
lebih sedikit serta keberkesanan untuk menumpu dengan ralat yang sedikit. 
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A COMPARATIVE STUDY ON CONJUGATE GRADIENT 

ABSTRACT 

Application of /Jk for non-quadratic conjugate gradient was widely expanded since the 

research of Hestenes-Stiefel (1952) method, Fletcher-Reeves (1964) method and 

Polak-Ribiere-Polyak method. After that, the any modified of /Jk by the other 

mathematicians such as Liu-Storey (LS), Dai-Yuan (DY), Dai-Liao (DL), Yabe
Takano (YT), Gilbert-Nocedal (GN), Hu-Storey (HuS), Touati-Ahmad-Storey (TaS), 
Birgin-Martinez (BM), Andrei (A) and others was created. Therefore, This research is 

using Maple 12 software to create a program to compare the eight method of /Jk, that 

is method of Hestenes-Stiefel (HS), Fletcher-Reeves (FR), Daniel (DN), Polar-Ribiere 
dan Polyak (PRP), Fletcher (CD), Liu-Storey (LS), Nazareth (NZ) dan Dai-Yuan (DY) 
with the style of converge between them inside 3D and 2D graph. Besides that, total 
of error or fail to achieve the minimum point also count,and also with the total times 
to get highest iteration at each problem. These eight method will test by 50 well
known functions and using line search Armijo to calculate the step length. The 

expectation of result is to determine whose method of {J
k 

can converge accurate to the 

minimum point, and fast converge with less number of interation, and also the 
competence of convergent of each function with less error occur. 
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